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PIONEERS IN

REPLACEMENT TYPE
" TRANSFORMERS & REACTORS

CHANNEL FRAME FILAMENT /TRANSISTOR TRANSFS.

Pri. 115 V 50/60 Cycles—Test Volts RMS: 1500

M’H'ﬂ TUR’ZAT'ON Type
No. Secondary w D H M Lbs.
FT-1 25VvCT-3A | 2% 14 P‘H. 2% Ya
FT-2 6.3VCT-1.2A | 2% 1% | 1'% 2% Y
FT-3 2.5 VCT-6A 35, 16 12 213, 1
 FT-4 6.3 VCT-3A 3%, 1% | 2 21, 1
FT-5 2.5 VCT-10A 3% 2% | 2% 3% 14
FT-6 5 VCT-3A 3% 2% | 2%, 3% 1%
T FT-7 7.5 VCT-3A 3% 2% | 2%, 3% 1%
FT-8 6.3 VCT-8A 4 215 | 2% 3% 2%
FT-10 24 VCT-2A
or 12V-4A 4 255 | 2% 3% 2%%
FT-11 24 VCT-1A 3% 2% | 2%, 3% 1}
or 12V-2A
FT-12 36 VCT-1.3A J 4 l 25 | 2% 3%, A
or 18V-2.6A
Taps on pri. of FT-13 & FT-14 to modify sec. nominal V,
—6% +6%, +12%

FT13 | 26VCT-04A | 2% 1% | 1% 1% | %
FT-14 26 VCT-.25A | 2% 1% | 1'% 2% %
DOUBLE SHELL POWER TRANSFORMERS
Type High DC S5V. 6.3VCT Wit.
lgg. : ma Fil. Fil. W D H M N Lbs.

R-101 12750275 | 50 |2A 2.7A 13 12*;.;

R-102 |3500-350 | 70 | 3A | 3A |3 2V

R-103 [ 350-0-350 | 90 | 3A | 35A |3% | 2%

R-104 |350-0-350 (120 |3A | 5A |3% |3%

R-105 | 385-0-385 | 160 J3A ENEAEA A,

VERTICAL SHELL POWER TRANSFORMERS

CHANNEL TYPE Type High DCc 5V. 6.3VCT Wt.

No. V. ma Fil. Fil. W D H M N Lbs.

R-110 |300-0-300 Isn 2A | 27A | 2% |23 1334 2 1% Iz}i

R-111 |3500-350 | 70 | 3A | 3A | 2% | 3%, 23 | 3%

- i el 2l
R-112 | 350-0-350 |120 | 3A | 5A | 3%, | 3'%, 2%, | 5%
R-113 Em&am lzuu 3A I 6A | 3% | 4%, L-m 3 34 ]8
CHANNEL FRAME FILTER REACTORS

Inductance Shown is at Rated DC ma—Test Volts RMS: 1500

Tvpe Induct. Resistance Dimensions, in. Wt.
No. Hys. Current Ohms w D H M Lbs.
"RS5 | 6 ma | 300 | 2% B

R-14 }5 ﬁ}ma 250 | 27

R-15 | 12 30ma 450 | 2%

R-16 15 30ma 27
"R-17 | 20 40ma

VERTICAL SHELL TYPE

R-18 8 80ma
R-19 14 100ma
R-20 5 200ma
R-21 15/3 200ma
R-220 |100/8 Mhy|2.5A

25/2 Mh 5A
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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 epistles, turn to the letters
section in the back of this issue.

None the less, most of the arguments in
favor of AM are as outmoded as amplitude
modulation itself. Granted, good AM sounds
better than good sideband. However, we are
supposed to be communicators, not broad-
casters. If you doubt this, take a close look
at the regulations—broadcasting 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-
ators who held out to the last minute in the
1920’s. The fellows who argue that AM is
more efficient are badly misinformed. In tact,
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-

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 better than
sideband. However, below this point the re-
sults with FM drop off rapidly and, at low
input signal-to-noise ratios, FM is inferior
to both AM and sideband. Single sideband
maintains a constant 3 dB advantage over
AM, regardless of the signal level.

While most AM stations use simple diode
detectors in their receivers, a tew have gone
to coherent detection. This approach appears
to give AM a 3-dB advantage, but this ad-
vantage is lost due to a 3-dB noise increase
because the predetection bandwidth is twice
as wide.

With strong-signal and low-noise condi-
tions, almost any mode of radio communica-
tions will provide the desired 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 AM 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 on our bands be-
low ten meters, I am in favor of appliance
operators. Nothing could be further from the
truth. There is no reason why most hams
should not be able to build a complete single
sideband system. I don'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 filter or a phase-shift
network. Audio phase-shift networks cost less
than ten dollars, and high quality erystal and
mechanical filters 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

(Twrn to page 111)
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A low cost Crystal for
the Experimenter

International

e LOW COST

e MINIMUM
DELIVERY TIME

3,000 KHz to 60,000 KHz

SPECIFICATIONS: International Type
“EX"” Crystal is available from 3,000
KHz to 60,000 KHz. The “EX" Crystal
is supplied only in the HC-6/U holder.
Calibration is =+ .02% when operated in
International OX circuit or equivalent.

CONDITIONS OF SALE: All “EX" Crys-
tals are sold on a cash basis, $3.75
each. Shipping and postage (inside U.S.
and Canada only) will be prepaid by
International. Crystals are guaranteed
to operate only in the OX circuit or its
equivalent.
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COMPLETE OX OSCILLATOR KITS

Everything you need to build your own
oscillator. Two kits available. “OX-L" kit
3,000 to 19,999 KHz. “OX-H'" kit 20,000
to 60,000 KHz. Specify “OX-L” or “OX-

H” when ordering. $235

Postage Paid
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type ((EX”

/3

Postage
Paid

MINIMUM DELIVERY TIME We guaran-
tee fast processing of your order. Use
special EX order card to speed delivery.
You may order direct from ad. We will
send you a supply of cards for future
orders.

i

ORDERING 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 the conditions
specified herein.

NAL

CRYSTAL MFG. CO, INC.
10 NO. LEE ® OKLA. CITY, OKLA. 73102
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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:

e Computer Analysis & Engineering
Design  Manufacturing e Warehous-

ing ® Turnkey Tower Erection ¢ Com-
plete Lines of Accessories

Representation and Distribution
Worldwide

For further information contact

ROHN.

Home Office
P.0. Box 2000, Peoria, lllinois 61601
Ph. 309/637-8416 TWX 309/697-1488

W2NSD/ |

never say die

W2NSD in India

My original plan had been to fly from
Afghanistan to Pakistan for a couple days
and then on to New Delhi in India. Alitalia
had confirmed my airline reservations, but
when I got to Kabul I found that there aren't
any flichts from Pakistan to India. The
two countries are essentially at war. So I
stayed on an extra day in Kabul and then
flew directly to New Delhi 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 western
part of China is bottled up by Russia and,
it they are going to open up that part of
the country at all, it really has to be either
through India or Pakistan. They tried the
India route and the U.S. started talking about
sending in troops to help out. So they have
been concentrating on Pakistan and have
apparently been winning there without send-
ing troops. Naturally they are anxious to
keep Americans out of the country as well
as most other tourists. I think this also
explains why we havent heard many AP
stations active for so long.

India, from the air, looked green and
beautiful. T was surprised. I had sort of
expected to see a dry and dusty country
where agriculture was a fight against
drought, It was in the 90’s when I landed
at New Delhi and the sun was beating down.
The customs 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 my cameras, serial numbers,
everything. They wanted a list of all money
that I was bringing into the country. I filled
out forms and more forms. My five cameras
caused a great deal of difficulty . . . only
two cameras permitted . but T finally
made it through. I was inexperienced and
didn't know that all this bother was just a
signal to slip a little money into the palm
to smooth my way through. Bribery, 1T found
out later, is a basic way of life here.

(Turn to page 98)
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Add an easy 10, 15 & 20
to your mobile antenna

Install Band-adder™on your present 40m or 75m
mobile antenna and work 10, 15 and 20 meters
without further coil changing or antenna tuning. As
simple as that! And get full coverage of the higher
frequencies with VSWR at a 2:1 maximum. Band-Adder
attaches in a jiffy . . . handles 500 PEP in a walk.
Great for marine operation, too! Yep . .. we engineer
for convenience, at Waters.

*Band-Adder installs instantly on Waters
Auto-Match or other standard antennas
employing 3/8-24 coil threading.

WATERS

MANUFACTURING INC.
WAYLAND, MASS. 01778

WATERS
AUTHORIZED
DISTRIBUTORS

These select, full-service outlets are the
only authorized distributors of Waters
Amatuer Radio Products.

AMRAD SUPPLY, Inc.

San Francisco, i Calif. 94121
AMATEUR ELECTRONIC SUPPLY
Milwaukee, Wisconsin 53216
Chicago, lllinois 60631
ARROW ELECTRONICS, Inc.
Farmingdale, L.1., New York 11735
Mineola, L.I., New York 11501
Norwalk, Conn. 06850
HARRISON RADIO CORPORATION
New York, New York 10007
HENRY RADIO, Inc.

Los Angeles, Calif. 90064
Anaheim, Calif. 92801
Butler, Missouri 64730
Phoenix, Arizona 85017
STERLING ELECTRONIC SUPPLY
MNew Orleans, Louisiana 70112
ELECTRONIC DISTRIBUTORS, Inc.
Wheaton, Maryland 20902
ELECTRONIC CENTER, Inc.

Dallas, Texas 75204
WORLD RADIO LABS, Inc.

Council Bluffs, lowa 51501
CANADA
M. ). HOWARD & CO., Ltd.

Ottawa, Canada

If you live outside of a distributor-area
order directly from the factory. Send for
our new Amateur Radio Catalog.




William Nagle W3DUQ
2| 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 adapted 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, RTTY, unmodulated car-
riers, static, and most spurious sideband
splatter emanating from off-frequency sig-
nals. It provides a means of phase locking
the detector on synchronous type transmis-
sions such as DSB with carrier, DSB without
carrier, NBFM, and phase modulation

A block diagram, shown in Fig. 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-

RN

g
L
b R

b
EEEE Y

R R R R R
. e 2

g

e T
2 R o o e .EN'\-{
- b

B
e

L R TR

-

|
o ¥

- Amghgh

R R e S T R e L

The synchronous detector.

6

tem utilizes eleven dual purpose tubes.
Following the block diagram, the signal
input is applied to each 7360 demodulator
(V1, V2), and the local 455 kHz oscillator
voltages are applied to each demodulator in
phase quadrature (90° apart), Assume, mo-
mentariy, that the “I” channel local oscillator
injection voltage is the same phase as the
carrier (transmitted or suppressed) com-
ponent of the AM signal. Then the in-phase
or “I” channel will contain the demodulated
signal, while the “Q" channel will contain
no audio, as its injected local oscillator volt-
age is shifted 90°, 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 opposite polarity for the opposite direc-
tion of local oscillator or signal drift. The “Q”
channel level will be proportional to the
oscillator drift, for shifts of 300 Hz or less.
By simply combining the “T” and “Q” audio
in an audio phase discriminator (V4 and
associated circuitry), a de control signal is
obtained. This control voltage tunes the os-
cillator (V5B) via the reactance tube (V5A),
and returns or locks the oscillator to the cor-
rect phase where audio is present only in the

73 MAGAZINE
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OSCILLATOR|¢——| TUBE ([€&—— pETECTOR SYSTEM |—P—0 TO RCVR AVC LINE
Fig. | Block diagram of the synchronous detector

“I” channel.

The audio phase detector delivers a dc
voltage only when the “I” 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 side-
bands do 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 by this type
of interference.

If the “I” and “Q” audio outputs are
taken through alpha and beta networks re-
spectively (90° 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 “I” 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 cancellation, by combining the two

SEPTEMBER 1967

audio outputs from the alpha and beta net-
works, will remove the interference while
still adding the desired information contained
in both sidebands. By simply reversing the
take-off points from the alpha and beta net-
work outputs, similar rejection is obtained
for interference contained in the upper side-
band.

With the addition of the stereo synthesizer
circuits, one output channel will contain the
synchronous signal plus 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 comvputer), picks out the syn-
chronous signal while rejecting the undesired
interference contained in both of the side-
bands, and all vou hear, basically, is the
synchronous signal you want to hear!

Similarly, by unlocking the dc correction
signal, SSB signals may be received in much
the same manner of the good old standby—

¥ g
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Fig. 2 Schematic diagram of the synchronous detector. Tl is a capacitor tuned 455 kHz if #trans-
former wilh one winding removed and 150 turns of #36 enamelled wire wound over the primary.
Transformers T5 and Té are 5-watt output units, 5k primary, 8-ohm secondary.

the sideband slicer, with over 60 dB of re- demodulators are placed in a minimum ac

jection on the unwanted sideband! !

Construction notes
Care must be taken to ensure that the 7360

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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Tube No.

DC Voltages—Synchronous Detector Without if Signal

Type 1 2 3 4 5 6 7 8 9
Vi 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 35 Fil Fil Fil
V4 12ZAUTA 240 I Fil Fil 240 | Fil
V5 6ANS 60 — 4.7 Fil Fil 200 100 3
Vé I12ZAUTA 247 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
Y9 12ZAT7 212 6.5 10 Fil Fil 120 7 Fil
VIO 12AT7 212 6.5 10 Fil Fil 120 Y Fil
Vil 1ZAUTA 75 3.5 Fil Fil 246 2.5 Fil
Vi2 bAQ5BA |5 Fil Fil 246 250
Vi3 OB2 250 150 150 250 150
Vi4 QA2 |50 150
Vi5 6AQ5A 15 Fil Fil 246 250
Vié 12AX7 240 3.2

Notes: Oscillator injection at VI, V2 is 6V p-p; maximum signal at V4 grids to be set at 8Y p-p with RI;
audio at V9b, VIOb grids 100 mVY p-p; adjust R2 for — I volt dc on oscillator grid; set AVC depth
control for 8-10 volts p-p at V4 grids with external BFO on and detuned | kHz.

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

Receiver modification and avc set-up

Take if out of the receiver (455 kHz) at
the plate of the last if amplifier stage,
through a 20 pF capacitor to RG62/U
coaxial cable, to the grid of V16.

Modity the receiver ave switch to provide
an external input position for the detector
audio hang AVC voltage. Peak the if trans-
former in the plate of V16 with the rf gain
wide open, the AVC 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 passband.
Note the S-meter reading. Now switch the
receiver to internal AVC, and note the S-
meter reading. If the two meter readings are
more than 5 dB apart, adjust the value of R1
(33k) until the meter readings agree.

Quadrature set-up

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

With the receiver tuned 1 kHz from an
unmodulated carrier, set switch S1 to the
position giving the least audio output, and
alternately adjust the 8-50 pF trimmer in the
oscillator quadrature circuit, and R8 for
minimum audio output at “Q” preamp out-
put. Now adjust R7 for minimum audio out-
put on its rejected sideband at “I” preamp

10

output.

If the 8-50 pF trimmer adjustment is not
the same for the opposite sideband selection
on S1 (retune receiver to 1 kHz on the other
side of zero beat for this test), the alpha
and beta networks are off balance and can
be brought in by judiciously trimming the
7k and 2k plate and cathode resistors on
V7a and V8a, while adjusting 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 receiver 1 kHz from an un-
modulated carried (crystal calibrator works
fine here) and adjust the rf gain for four
volts rms audio on the plates of V3a and
Vlla.
3. Connect a de VITVM or dc oscilloscope
to TP1 and adjust R4 for minimum dc.
4. Move the VIVM to TP2 and adjust
R5 for minimum de.
3. Move the VTVM to TP3 and adjust R9
for minimum ac.
6. Remove ground from R3 and adjust
R6 for minimum ac at TP3.

7. Repeat steps 3 and 4 until step 6 vields
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
500k volume controls and the speaker
phasing switch (using stereo headphones),
until minimum interference on a locked
synchronous signal is observed.
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3. Adjust the compression depth control
(500k) along with R1 for best synchronous
locking. Value should come out on the
depth control to about 400k.
4. S1 positions, starting at full counter
clockwise:
a. Reject upper sideband.
b. Reject lower sideband.
c. Stereo (reject lower “Q”, reject upper
“I” on earphones).
d. Receive lower sideband-AFC off.
e. Receive upper sideband-AFC off.
2. For best synchronous locking on double
sideband signals, the receiver should be
tuned 100 Hertz or closer to signal zero
beat.
6. Set VR current (V13, V14) for 2.2
volts dc across the 100-ohm resistor at
V13 pin 1 using the 2.5k, 25-watt adjust-
able resistor.
7. Set plate voltage for V12, VI15
(6AQ5’s) for 270 volts, using the 3k, 25-
watt adjustable resistor.
8. If the stereo feature is not desired,
eliminate V9, V10, V12, V15, and take
the audio output from the center tap of
RS.
Now sit back and enjoy QRM free recep-

tion.

In 1965, a test involving over two hundred
students was conducted at Cambridge Uni-
versity, in England. Under controlled con-
ditions, two transmitters were put on the
air; one AM, the other SSB. The SSB

transmitter was running twice the power out-

put of the AM transmitter. Two identical re-

ceivers were set-up, one with a product
detector for SSB reception, the other with a

synchronous detector for AM reception. Each |

student was to copy a message, first from one
receiver, then the other.

Then white noise was injected into both
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, while
the SSB signal was completely washed out.
So vou see, it’s not the mode of transmission
so much as it is the method of detection.

Let’s get rid of those outdated, wideband.
distorted telephone quality single sideband
gizmotchies; and put some good, narrow,
maximum intelligibility advanced modulation
back on so we mav soon rid the bands of
30 kHz wide signals and once again enjoy
agood, solid communications.

... W3DUO
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VALUABLE books from E.&E.

D SINGLE SIDEBAND:
THEORY AND PRACTICE

by Harry D. Hooton, W6TYH. The
one-source guide fo 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 measurements. Includes chapters on how
to build air-tested linear amplifiers. 352 pages.
Hardbound. Order No. EE-350, only . . . $6.95

~ NEW 17TH EDITION OF THE FAMOUS
" RADIO HANDBOOK ey

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 ,0nly.................. $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-030,0nly.$5.75

LEADING BOOK ON TRANSISTORIZED
COMMUNICATIONS EQUIPMENT

TRANSISTOR RADIO HANDBOOK, by
Donald L. Stoner, W6TNS, Lester
A. Earnshaw, ZL1AAX. Covers a
wide range of communication uses
. for both amateur and commercial
applications. Includes audio and
speech amplifiers, VHF transmit-

BACIOTELEPATR
LICENSE WANLR]

ting and receiving equipment, SSB exciters,
and complete SSB transceivers. 180 pages.
Order EE-044 ,0nlY.cccvviinineescenas.. $9.00

Order from your electronic parts
distributor or send coupon below.

P EDITORS and ENGINEERS, Ltd.
I

P.0. Box 68003, New Augusta, Ind., Dept. 739 |

| Ship me the following books: |

| ] No. EE-350 [J No. EE-030 |

f | [] No. EE-167 [] No. EE-044 $ encl. l

| Name |

: Address it - I

| City. State Zip |
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A 160 Meter Sidewind

A simple double-sideband a

nd CW +transmitter for 160

which uses readily available parts.

160 Meters is a band that is virtually ig-
nored by equipment manufacturers. This
makes it even more fun to build your own
equipment. After operating CW and plate-
modulated AM on the band with a converted
TCS, 1 decided to experiment with double
side band suppressed carrier. The DSB has
several advantages over AM. The carrier is
eliminated giving vou more “talk power”,
inter-channel heterodynes are reduced and
the equipment is simple to build.

This low cost DSB/CW transmitter was
built entirely from junk box parts. Most of
the final tank components were salvaged
from TU-5 tuning units which are available
surplus for about $2 each.

The transmitter was built on a 17 x 13 x 2
inch aluminum chassis. A standard 834 inch
aluminum EIA panel was used. Parts layout
isn't critical, but the rf leads should be kept

|12

as short as possible. The 100 microamp
meter was used because it happened to be in
the junk box. A 0-1 mA meter would be less
likely to be damaged and can be substituted
by simply reducing resistors R. and Rx by a
factor of 10. Construction was done in stages
starting with the power supply. Each stage
was checked out before proceeding to the
next stage.

Power supply

The power supply 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 provide 18.9 Vac
for the relay supply. The plate transformer
has low voltage taps which were used for the
oscillator supply. A dropping resistor can be
used to get this voltage if a tapped trans-
former isn’t available.
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Modulator

The modulator is straight forward until
vou get to the modulation transformer. It is
a 400 Hz power transtormer rated at 115 V
primary and 750-750 on the secondary. I
salvaged this one from an airborne jamming
transmitter. Any 400 Hz power transformer
having at least 5:1 turns ratio will do.

A two-stage 12AX7 speech amplifier was
used to provide adequate gain for a crystal
microphone. The leads to the gain contro
and to the grid of the 6V6 must be shielded
to prevent the amplifier from oscillating.
The 6V6 is run with 350 volts on the plate
and screen, providing ample drive for the
5933 screens.

Oscillator

The VFO is a Hartleyv oscillator. The tun-
ing capacitor was salvaged from a command
transmitter (or they can be bought for $1.50
each from Fair Radio Sales). Removing one
third of the plates spreads the band over
most of the dial. A l-inch piece of % inch
diameter brass shafting was drilled out and
sweated 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 flexure on oscillator frequency. The
oscillator coil is wound on a ceramic form
mounted in a shielded compartment on the
underside of the chassis. Take special care

Top view of the trans-
mitter. The homemade
split-stator capacitor is
in the center.

SEPTEMBER 1967

to insure that the coil and shield are me-
chanically sturdy.

Buffer

The 12BY7A buffer-amplifier is straight
forward. Be sure that the internal shield and
suppressor grid are grounded right at the
socket by short leads. Use a good quality
ceramic socket. The split stator tuning ca-
pacitor was made by sawing the stator sec-
tion of the 135 pF tank capacitor (from a
TU-5 tuning unit) in half. The small trim-
ming capacitor is used to balance the input.
Be sure to isolate the buffer tank from the
final amplifier tank to prevent the final from
taking off and oscillating!

Final amplifier

The final amplifier consists of a pair of
5933’s with their grids in push-pull and their
plates in parallel. The 5933 is just a short,
ruggedized 807. 807’s or 1625s could be
used just as well. If vou use 1625’s you will
need a 12V filament supplyv. A pi section out-
put is used. All final tank components, in-
cluding the antenna transfer relay, are lo-
cated in a tightly shielded compartment.
Coaxial connectors for the receiver and an-
tenna are located at the back of this com-
partment.

CW operation

The final amplifier circuit is just our old
friend the push-push miltiplier in disguise.

——
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SEND FOR BROCHURE DIPLOMAT
OF OTHER MODELS $139.95

budget-priced walnut communications desk
groups eqwrpmeniL neaﬂy, right in your living room

You can operate your amateur radio equip-
ment right in your living room with this
inexpensive, ‘‘wife-approved’’ communications
desk from Design Industries.

You’'ll like its custom features . . . func-
tionally tilted top surface holds your equip-
ment at just the right operating angle . . .
deep cable trough keeps desk top neat, yet
leaves connections accessible . . . three
drawers give you plenty of storage room.

She’ll like its rich walnut finish and modern
furniture styling.

You’ll both like its low price.

The DIPLOMAT communications desk
accomodates Collins, R. L. Drake, Galaxy,
Hallicrafters, and most other modern equip-

ment.

Sold Only Through Authorized Distributors

ectronics center, inc.

2929 N. HASKELL 214-LA6-2023 DALLAS, TEXAS 75204

It doesn’t work well with both tubes as a
straight-through CW amplifier. For CW one
tube is disabled by grounding its screen grid
(this could also be done by turning oft the
filament). The oscillator and screen grid are
keved simultaneously. Be sure to wire K-1
as shown. This grounds the screen grid i

the key-up position to prevent the final from
oscillating. Power input on CW is 75 watts.

Check out

After smoke testing, place the CW-phone
switch in the CW position. Connect the
transmitter to a 50-ohm dummy load, plug in
the key and close it. With the meter in posi-
tion 1, adjust the buffer tuning for maximum
orid current (approximately 3-4 mA). Use an
rf voltmeter (most VIVM’s will work satis-
factorily) and adjust the 5-35 pF trimmer
until the rf voltage on the grids is equal.
Dip the final and tune up normally for a pi
section output.

Next switch to phone. There should be
approximately 20 mA of idling current. Ad-
just the buffer tuning for maximum drive.
Whistling into the microphone should cause
the meter to kick up to approximately 200

SEPTEMBER 1967

mA (depending upon the damping character-
istics of the meter).

You are 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 be sure you arent overload-
ing on peaks.

. WEJTT
Parts not listed on schematic:
L-1 1!/ inch of close wound #28 DDC on 3¥4-inch

ceramic form.

L-2 2 inches of close wound #28 DCC on a |-inch

phenolic form center tapped.

L-3 45 turns of # 14 solid copper on a 2-inch
diameter ceramic form. Turns spaced the width of

14 wire.
C See text.
K-l DPDT antenna changeover relay, 24 Vdc coil.

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

CH Parasitic chokes: & turns of #20 solid copper
wound on a 47-ohm, |-watt resistor.

T-1 650-0-650 volt, 200 mA, secondary with taps
at 200 volts.

T-2 Filament transformer 115 V primary,
secondary 63 V@ 5 amp, 126 V @ 2 amp.

T-3 Modulation transformer, 115 V, 400 Hz, pri-
mary, 750-0-750 secondary (see text).

dual
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Whats NEW from Mosley! =

i

DIPLOMAT "2

Meet hams in your area on 2 meters + « o

check in on emergency nets! For an
inexpensive way to keep in touch,
consider the newest addition to the 6

and 10 meter Diplomat family of 5/8

wave length omni=directional antennas.

Only $8.10. Space saving. Lightweight.
Top gain* Rated 1 KW AM/CW, 2 KW
P.E.P. SSB input, Another Quality

Mosley antennal

o Own a Quu]ity Mosley 15 meter
beam, yet build it yourself « « just
like in magazine projects. Drill your
own holes and assemble according to
concise instructions given, Ail parts
I included {minus coax). Gammo maotched,
Outstanding gain.* Full power rated. By
| readjusting elements according to instructions
= et Blngion iy ore i e
e
| Hams are working lots of 5 K 0
ﬂ DX with this 5-band & e, =
mobile antenna! Full 0
power rated, Use on 10 \\‘ :
ﬁ meters without coil. 2 2
Interchangeable coils for \\M
other bands, Adjustable - '\ ¢ 8% -
upper whip section :H:'E' , (e 4
i for penk_in_g' ﬁﬁ%anna L . Gﬂ S 5
to desired 'F.r.aqUéht:y. 4 - The &SSEG ﬂ@nﬂ
Coils with whip tip
pre-cut and set for each The 10 and 15 meter bands are hot again! Command your
| band, avoilable {extra). share of DX on these popular bands with this Classic New
| Hinged break over. Trap=Master beam. Full power rated, Broad Band Capacitive
é Matching. Incorporates performance proven Mosley metal
| encased traps, Tops in DX punch , . . gain!¥*
*Gain omitted due to requirements of certain publications.

For full details, send for FREE ‘67 catalog. Dept. 140

MOSLEY ELECTRONICS,INC.

4610 N. LINDBERGH BLVD., BRIDGETON. MO. 63042




Don Nelson WB2EGZ
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 myriad of semiconductor con-
verters, can be built for $20 and the aid of a
good junk box. If a receiver is not what you
need, there are still some circuits and ideas
to suit your fancy.

The use of discrete electronic components
is becoming obsolete in cases where a stand-
ard circuit is used. Instead, we use assem-
blies, or integrated circuits, which are usually
superior in design to the original approach.
As vou will see with this receiver, the use of

building blocks is also a means of economiz-
Ing.

Circuit description

By using an RCA CA3020, which costs
$2.80, I was able to build a quality 500 mW
audio system at a price competitive with
foreign-made audio assemblies. The if ampli-
fier and detector is a Miller 8903. This as-
sembly consists of two units, an 8901 and
an 8902, which will provide 55 dB gain at
455 kHz. The cost—$5.75. My only misgiving
on this unit is its frequency. That 910 kHz

SEPTEMBER 1967
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RF MIXER

I6 TURNS NO. 24
ON MILLER 4500 FORM
455 kHz

IF_AMP

455 kHz IF AMP MODULE
MILLER B902

O)

CENTRALAB CKIO3
OR EQUIV.

33k

MILLER 2llO

ANT SECTION
(2 ROTOR PL.
REMOVED)

LOCAL OSCILLATOR

[{3
I\

MILLER 2110
05C SECTION 13 TURNS NO. 249

ON MILLER 4500 FORM
) 3 /TAF 5 TURNS UP

BUFFER
2NT08

- -

Fig. |.

image is a problem when the receiver is used
with VHF converters.

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

Tuning of this stage, and tracking with the
oscillator, provides the only real challenge of
the system. The values shown tune from 12
MHz to 18 MHz, but other ranges are easily
obtained by changing the tanks. I was able
to maintain good tracking with two adjacent
rotor plates removed from the antenna sec-
tion of the tuning capacitor. It was also nec-
essary to bend the outside rotor plates
slightly, for good mid-band tracking. Since
the transistors are fairly well isolated from
the tanks, tracking checks were possible with
a grid-dip oscillator with no power applied
to the receiver. Slight adjustment of the an-

|18

Circuit diagram of the building-block receiver.

ARGONNE 174
OR EQUIV.

Er SPKR

Q
+15

tenna tank is necessary when power is ap-
plied.

If a local oscillator is loaded by the mixer
when strong stations are tuned, it will be
pulled from its normal frequency. A bufter
stage, in the form of an emitter-follower,
will overcome that problem. George Daugh-
ters, WB6AIG, used a rather elaborate two
transistor buffer in his HBR-TR receiver
(OST, April 1967 ), but this seemed unneces-
sary in the unit described here. 1 did copy
George’s oscillator with good results, how-
ever. Although the 2N708 was used twice
in this circuit, there is really no preterence
for that type. RCA 40237's, or various plastic
types, would be less expensive.

The entire unit was mounted on a 24 x 4%
inch piece of PC board, which by luck, al-
most fits a Bud CB1626 chassis. A good PC
board designer might lay out the printed
wiring and eliminate the 12-pin socket used
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Top view of the build-
ing-block receiver show-
ing the location of the
components.

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

Performance

While this may not be the ultimate in
modern day receivers, its performance is
good. I have used it in conjunction with
2-meter converter similar to that of KEHMO
(73, October 1966). Selectivity is excellent,
but the sensitivity might be improved. The
JFET does not easily overlpad; however, it
appears to have a minimum threshhold which
acts like a squelch.

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

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

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

1. A dual conversion system—by adding a

4.5 MHz if and crystal oscillator. The RCA

CA3022 integrated circuit might be used

for the amplifier.

2. An rf stage—because of the noise and

selectivity characteristics described, a

broadband stage might be suitable.

3. A product detector—several transistor-

ized designs have been described recently

in 73 Magazine.

4. A higher power audio system—by sub-

stituting an Argonne AR163 for the pres-

ent output transformer, the CA3020 will
drive a power transistor such as the RCA

40250 or the 2N3054.

[t is my intention to work on some of these
ideas for a new mobile receiver, but I would
not be disappointed if you beat me to com-
pletion.

WB2EGZ

TELREX (Patd.) “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.

ooz

Mfd. under
Telrex Pat.
2,576,929

3, 4 or 5 Band “Conical-Inverted-V'"" Antennas from $52.95

WRITE FDE

TELREX PL 6
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3, 4 or 5 Band, 5 to 10 DB—"“Empirical—I.V.—Logs""—S.A.S.E.
g TELREX COMMUNICATION ENGINEERING LABORATORIES—ASBURY PARK, N. J. 07712
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E. L. Klein W4BRS
6814 Criner Road, S. E.
Huntsville, 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 valuable tools used by the
amateur is the Voltage Standing Wave Ratio
Meter. It ranks with the grid-dipper and the
plate current meter as an indispensable in-
strument around the ham shack. We know
that the VSWR 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?

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

Py

TO ;—}-,_) ca

RCVR

(_,—h

TRANSMITTER
TANK COIL
REV.
FWD
o
FLATEQ REV o
GRID o o

K7 ] S e S L ¥ ,?

_l’/-\\ 77

Fig. | Schematic of basic VSWR Meter and as-
sociated switching circuits.

20

transfer of power may not be achieved be-
cause of a mismatch between the characteris-
tic impedances of the various portions of
the transmission system. The interesting
thing is that the “match” is different for each
frequency because the antenna is essentially
a single frequency device.

We can appreciate the importance of a
proper match between the transmitter and
the antenna when we are told, for example,
that a VSWR of 3 to 1 causes a power loss of
nearly 3 dB for 200 feet of RG-8/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 transmitter power would have to be 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 VSWR 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 behind the
transmitter or in some other inaccessible
location. When switching from forward to
reverse, the little accessory box scoots across
the table leaving scratches and a distraught
operator,

The transmitter plate current meter is no
longer a plug-in accessory., Why should the
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an 2 Cnmpnnenf paris used in making the VSWR sensing unit.

VSWR meter be? (Believe it or not, plate
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
VSWR 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 VSWR
meter circuit is reproduced in Fig. 1 for
handy reterence. Terminating resistors R1
and R2 should be 33 ohms for a 50-ohm
transmission line when the physical configura-
tion, as shown here, is used. One-half watt
or smaller size resistors may be used. Diodes
CR1 and CR2 are any matched pair of sili-
con diodes or germanium. The types which
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

Table Transmitter
Power
Needed to

Power Loss Provide 1 kW

VSWR (dB) at the Antenna
1.5:1 2: 1600 watts
2:1 2.3 1700
3:1 2.8 1900
4:] 3.3 2000
5:1 3.7 2300
7:] 4.5 2800
10:1 5.3 3400

Additional power needed to compensate for a poor
impedance match between transmitter and antenna.

Figures are based upon 200 feet of RG-8/U cable
at 30 MHz.
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of the ten-cent surplus variety found in ad-
vertisements in the back pages of this issue.
Bypass capacitors C1 and C2 are 1500 pF
Centralab type FT-1500.

Physical components

Parts used in this VSWR meter are illus-
trated in Fig. 2. The brass tubing is about 5
to 7 inches long and of %16 inch outside di-
ameter. This size tubing fits snugly around
the inner polyethelyne insulation from RG-
8/U coaxial cable. About 10 inches of coax
is stripped of its outer jacket and braid. The
inner insulation is trimmed to extend %8 inch
past each end of the brass tubing. Two large
solder lugs are selected to fit over the % inch
threaded shank of the bypass capacitors.
These lugs should be of the long variety so
they may be shaped and soldered to the
brass tubing as shown in Fig. 3. Two 8-inch
pieces of #22 enameled copper wire are also
required.

Assembly

After soldering the lugs to the brass tub-
ing about % inch in from each end, the by-
pass capacitors are assembled to the lugs.
Place several fiber washers under the ring
nuts prior to tightening them down on the
threaded shank of the capacitors. This per-

BRASS TUBING CENTRALAB

FT-1500

RG-8/U
INSULATION

SOLDER LUG

Fig. 3 Solder lug is shaped 10 fit one-quarter way
around the brass tubing.
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. . . _.'..:5..:::_ Fig. 4 Assembling the
| e . . inner components info
. the brass tubing.
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mits careful soldering of the capacitors to Application

the lugs without danger of also soldering A completed sensing unit for the VSWR
the nuts in place. meter is shown mounted on a typical chassis

Two small grooves are now cut 180 de- i Fig, 5. It will be noted that no conven-
grees apart for the total length of the poly-  tional box or housing is used because the
ethelyne insulation. A small wood carving total outside of the unit is at ground rf and
gouge or carefully manipulated razor blade (¢ potential, save for the component connec-
can be used for this purpose. These grooves tions at each end. By mounting the bypass
provide a space for the enameled copper capacitor in the chassis, the low-voltage
wire which is held in place when assembling  jectified current fed to the meter switch is
as shown in Fig. 4. Prior to this operation, jgolated from high-power rf on the other side
the wire should be stretched and work-hard-  4f the chassis. It can readily be seen that
ened by jerking it between two pairs of pliers.  the finished sensing unit occupies no more
Be sure that the plane described by the two  gpace than would be used by a coaxial lead
wires lies at right angles to the chassis on running from an antenna relay to the antenna
which the unit is mounted. This permits all .onnector on the chassis.

resistors and diodes to have equal lead A further refinement is shown in Fig. 6.
lengths. | Complete isolation of the high-power rf is

When the inner assembly has been tugged  provided by the coaxial hood. Impedance
and shoved into place within the brass tub-  discontinuity is also minimized by use of the

ing, the #22 wire ends are trimmed, stripped  hood, which was designed for this purpose
and soldered to their respective resistors and  ,nd is readilv available.

diodes. Much care should be exercised at

this point to prevent melting the insulation Length of sensor

or damaging the near zero-length component The dimensions given for the length of
the sensor element, including its outer tub-
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Fig. 5 Finished YVSWR sensing unit mounted on a typical chassis.
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ing and inner conductor, are not critical.
They are, however, directly related to the
power of the transmitter with which the
VSWR meter is used. For example, with a
one kilowatt high-frequency CW transmitter
and a 0-1 milliammeter as the indicating
meter, the length of the sensor can be as
short as 2-3 inches. A sensor which is con-
structed approximately 7 inches long, as
illustrated in this article, will 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
required, and, conversely, a more sensitive
meter would provide adequate full-scale
deflection with a shorter sensor element.
Obviously, it is impracticable to vary the
length of the sensor element in order to vary
the sensitivity of the VSWR meter as a
whole. It is for this reason that the adjusting
resistor is provided in series with the meter.
For VHF use, the sensor can be shorter.

All that has been said above can be de-
picted graphically. Fig. 7 shows the general-
ized relationship between the sensor length
and transmitter power with which it is used.
The two curves represent different meter
sensitivities. A 0-1 milliammeter offers a good
compromise. With 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 dictate, a shorter sensor unit can be em-
ploved with some small sacrifice in accuracv.

SOLOER LUG

Moo, ULG-106/U

RESISTOR, 33 0

RECEPTACLE, UG-296/U

e

Fig. &6 Recommended chassis connection for output
of VSWR meter sensing unit.

Terminating resistor

Small variations in mechanical construc-
tion and lead dress will have an effect on the
value of the terminating resistors, R: and R..
Also, a carbon resistor does not display the
same reactance at high frequencies as its
measured resistance at dc. The value of the
33-ohm resistor was therefore determined
empirically.

To verify the proper value of the terminat-
ing resistors, the test set-up shown in Fig. 8
is used. A radio-frequency source of approxi-
mately 10 to 20 watts is required. A trans-
mitter exciter stage operating on the 10-
meter band is preferred for this purpose.
Ten meters, or even fifteen meters, will pro-
vide better accuracy than one of the lower

2000
1000
|
© 500 .
Fig. 7 The approxi- &
mate relationship be- <
tween sensor length and 2 "%
transmitter power is
shown for two common- 2 % s
ly used meter move- % %
ments. Other meter val- &
ues may be used as dis- E“q,_
cussed in the text.
100
|'
0
1 2 3 L 5 6 7
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TRANSMITTER
EXCITER

10-20 WATTS
10 Meters

frequency bands. A dummy load is also re-
quired. This load must be capable of dissi-
pating the power of the radio-frequency
source used in making the test. Three or four
2-watt carbon resistors of the proper value
in parallel to provide 52 ohms will suffice if
the power is not left on continuously.

In making the test, the selector switch is
first placed in the “forward” position. With
power applied, immediately adjust the sensi-
tivity control 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 until the proper value is found. The
important thing to remember is that both of

CURRENT
30 40 50
So
4 5 "}ﬂ
VSWR  C
u;:,:th

Fig. 9 Full-size photomaster of the VSWR meter
dial. A multi-purpose meter was used in the auth-
or's transmitter so that the grid and plate currents
could also be read on the upper scale.

24

EeSeree e e U VSWR SENSOR

Fig. 8 Test set-up for
verifying the proper
value of the terminat-
ing resistors which are a
part of the sensor unit.
The value of the dummy
load should match the
characteristicimpedance
of the sensor unit and
have a total wattage
rating nearly equal to
the source power.

52 LOAD

the resistors should be simultaneously sub-
stituted and that they must be as near
identical as possible as measured on a rea-
sonably good ohmeter. Lead lengths should
also be as short as possible and of identical
length.

The dial scale

Using the standard formula for calculating
VSWR, it is possible to calibrate the meter
face as follows:

forward -+ reverse

VSWR =

forward — reverse

Fig. 9 is a full-scale illustration of a meter
face used with the VSWR Supreme. This
scale fits the Triplett Model 327, as well as
a number of other meters of the same size
category. A word of caution—dont assume
that the scale calibration, or linearity will
be the same for all makes of meters. The in-
dividual meter movement selected should be
checked by using the above formula and
marking off radials representing 4-5 different
VSWR values. With the scale from your
meter at the center of an oversized radial(s)
drawing, it is possible to verify the angular
placement of each VSWR calibration point.

The VSWR Supreme is truly a novel ap-
proach to an old standby. Using 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 which it replaces.

. . . W4BRS
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free book =il
may change (gt

It tells how to go about getting the key
to job success in the growing electronics
boom—-a Government FCC License

HERE’S A BIG BOOM IN ELECTRONICS. And 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, operate, and
service electronics marvels that are making headlines.
If you qualify, it means a secure, steady high-pay job
with a real future to it.

Maybe you’d like to become a broadcast engineer . . .
put famous radio disc jockeys and television entertainers
“on the air.” Or be your 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 “getting
your foot in the door” is getting a Government FCC (Fed-
eral Communications Commission) License. It’s govern-
ment-certified proof, respected by employers everywhere,
that you have passed a standard Federal exam on the
fundamentals of ¢lectronics — that you’re not just an
electronics handyman, but a real “pro.” Many jobs
legally require it.

Now, because of the importance of getting your FCC
License, Cleveland Institute of Electronics has prepared
a valuable 24-page book telling you how to go about it.

ENROLL UNDER NEW G.I. BILL

All CIE courses are available under the new G.1. Bill.
If you served on active duty since January 31, 1955,
OR are in service now, check box in coupon for G.l.
Bill information.
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How to get o
Commercial
FCC License

......

2and what it means o v,

You will find out why the Commercial FCC License is
often called the “passport 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 Electronics.

With this book, you will receive a sécond free book,
“How To Succeed In Electronics.” It’s the catalog of
the Cleveland Institute of Electronics . . . first organiza-
tion to offer an FCC License Warranty. (CIE will re-
fund all of your tuition if you don’t pass the FCC exam
. . . on your first try . . . after completing 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 Licenses, 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 Electronics, 1776 East
17th Street, Dept. ST-15, Cleveland, Ohio 44114. Do
it now—it may change your whole life.
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John J. Schultz, W2EEY/|I
40 Rossie Street
Mystic, Connecticut 06355

Dual-Band Use of 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.

With the number of sunspots rapidly grow-
ing, many amateurs want to be able to use
their present antennas on a higher band.
Particularly, those with a 20-meter beam
with a center-fed driven element might de-
sire to have a radiator available on 15 or 10
meters and those with a 15-meter beam to
have a 10 meter capability.

The purpose of this article is to present
some simple ideas on how the center-ted
driven element of a beam can be converted
for use as an effective radiator on a higher
band without in any way aftecting 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 affair.
Methods of making dual-band beams have
been well described before and the simple

3500
(R)

1500

(X}

INDUCTIVE REACTANCE (X)

CENTER-POINT RESISTANCE (R) OR

0 0.5 075 1.0

TOTAL RADIATOR LTH (A)

(a)

Fig. 1.
and A/100 (b).
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conversions mentioned in this article are
meant only to give capability on a higher
band perhaps as a preliminary step to later
erecting another beam.

Basically, all 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 feed 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. With the exception mentioned later,
a 20 or 15 meter wire dipole can also be
converted for use as a dual-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-

(R)
IS00

REACTANCE (X

S00

(X)

INDUCTIVE

CENTER-POINT RESISTANCE (R) OR

0 0.5 Q.75 1.0

TOTAL RADIATOR LTH (A)

(b)

The center-point impedance of a radiator for wavelength/conductor diameter ratios of A\/1000 (a)
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put impedance change. The resistive portion
of the feed point impedance decreases in
value and the peaks of the response broaden
out. The reactive portion of the impedance
decreases even more rapidly than the resis-
tive portion and exhibits a sharper peak.
There are also shifts in the exact radiator
wavelength values at which the peaks occur
but these are minor for the two wavelength/
conductor ratios considered—\/100 and

A/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 ratios—approximately A/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 using two or
more wires on each side of the dipole which
are fanned out to at least a foot separation
between them at the ends.

Matching a transmission line to the im-
pedance presented at the center point of a
dipole which is %2 wave long on one band
and % wave long on another band can be
done in several ways. A double stub match-
ing system can be used to produce an almost
exact match to a transmission line on two
bands but the adjustment procedure is un-
duly tedious, especially for the amateur who
wants just occasional usage of an antenna
on a higher band. The matching system ac-
tually used is a simple quarter-wave linear
transmission line transformer. Such a trans-
former will not cancel the inductive react-
ance which a % center fed dipole presents. 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 by most transmitter
output circuits and the SWR 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 Y2 wavelength on 15
meters, the antenna terminals see exactly 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 34 wave long
(actually .7 X on 28,500 kHz when cut to .5 A

on 21,000 kHz). The somewhat shortened
length presents some capacitive reactance to
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!
v | _— MATCHING SECTION
172 A
{ON I5M)
/so OR 7TO0.n. COAX
+ ;

Fig. 2. A I5-meter dipole with a matching section
for use on 10 meters. The impedance of the match-
ing section depends upon the physical character-
istics of the antenna as explained in the text.

the antenna terminals and seems to partly
compensate for the inductive reactance of
the % X long flat-top on ten.

The impedance of the matching section is
determined from the standard formula:

Z = \/ Z (coax) x Z (ant).

The impedance of the antenna on 10 meters
can be estimated from Fig. 1 by taking the
average antenna conductor diameter to esti-
mate the wavelength/diameter 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 SWR of 2 to 1 or less on the higher
band. The physical length of the matching
section must take into account the velocity
factor of the transmission line used (for in-
stance, a 2 X line of 300 ohm twinlead on 15
meters would be 17'2").

Using a 20 meter driven element on 15
meters presents almost exactly the same sit-
uation except that a %2 wave matching sec-
tion on 14,000 kHz becomes almost exactly %
wave on 21,000 kHz and no effective com-

I- ;L'z A= .-l
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»

Fig. 3. The use of a 20-meter dipole on |15 meters
may require the use of a small capacitive stub
across the matching section.
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300 .n. TWINLEAD

Fig. 4. Using a 20-meter dipole on |0 meters by
matching with a 14 \ stub. The 300-ohm twinlead
to the transmitter can be replaced with coaxial cable
if a 4:1 wideband balun is used where the twinlead
is attached to the stub.

pensation is provided for the reactive por-
tion of the antenna impedance on 15 meters.
Whether the reactance is sufficient to cause
tuning difficulties depends upon the exact in-
stallation and operation of the transmitter
output circuit. If difficulties are encountered,
a stub of the same type line as the matching
section 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, but will suffice in
most cases where antenna operation must not
be effected on the fundamental frequency.

The use of a 20 meter dipole element on
10 meters cannot be accomplished by the
use of a simple through-line 2 wave trans-
mission line transformer because of the even
multiple 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-

r 172 A - — /2 A pl
__—Tq
300 . o TWINLEAD
072 A /
(ON ISM)
(Eﬂ OR 70.n. COAX
e >

Fig. 5. A full-wave antenna for |5 meters can also
be used on 10 meters if a 0.72 A matching section
is used.
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Hons are drawn, it will be seen that almost
the same impedarice is presented at the one
third point for the fundamental 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 similar
to our first scheme. Fig. 5 shows the match-
ing arrangement. The matching section is
cut slightly shorter than %4 wavelength on
15 meters and acts as a ¥4 wave transformer
to match the low coaxial cable impedance to
the high center impedance of the full-wave
antenna. On 10 meters, the antenna flat-top
portion becomes 3/2 X long and the match-
ing section is essentially 1 X long. Since the
latter is a multiple of 2 A\, 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 34 A
matching section performs as a % N trans-
former (%2 A section which performs no im-
pedance transformation plus a % \ section
which acts as the transformer), a ¥4 A match-
ing section cannot be used directly on the
10 meter band because its length (.35 1)
would not be close enough to %2 \ to be
suitable.

It should also be noted that since this
antenna is 3/2 X\ long on 10 meters, the hori-
zontal 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 \ so that a
collinear array of two %% X elements was
formed and maximum radiation remained
broadside to the antenna, the same as for
a %2 M\ dipole.

The ideas presented in this article are 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
simple one-band dipole.

. ++ W2EEY/1
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New! The Most Modern

Heathkit SB-620 ““Scanalyzer’’

e New narrow fixed sweep function with crystal filter
for single signal analysis — 10 kHz, 50 kHz, and variable
control to 500 kHz e Increased sweep width capability
for monitoring larger band segments — up to 500 kHz
for IF's above 455 kHz, and up to 100 kHz for 455 kHz
IF's # Matches SB-Series in style and performance e
Operates with common receiver IF's up to 6 MHz e Both

Analyzing Function — 10
kHz preset sweep width —
indicate carrier 10095 mod-
ulated by 2 kHz tone-log
scale.

The New Heathkit ““Scanalyzer’® Boasts Up To A Full
500 kHz Wideband Display — Plus 10 kHz Single-Signal
Display. Displays up to 250 kHz either side of receiver
tuned frequency (up to 100 kHz for 455 kHz IF’s) . . .
allows you to easily monitor band activity during con-
tests or openings without going through the tedious hunt-
and-tune procedure. The new SB-620 also brings accurate

SB-620 SPECIFICATIONS — RF AMPLIFIER: Input frequencies: One
of the following; 455 kHz, 1000 kHz, 1600 to 1680 kHz, 2075 kHz, 2215
kHz, 2445 kHz, 3000 kHz, 3055 kHz, 3395 kHz, 5000 to 6000 kHz. Fre-
quency response: =0.5 db at =50 kHz from receiver IF. IF frequency:
350 kHz. Sensitivity: Approximately 10 uv input signal provides a visable
signal (40 db mark) ot full pip gain setting. Spectrum analyzer: Test
signal input frequencies up fo 50 MHz., HORIZONTAL DEFLECTION:
Horizontal sweep generator: Sawiooth sweep produced by neon lamp
relaxation oscillator. Sweep Rate (Approximate frequencies): 10 kHz
preset: 0.5 Hz. 50 kHz preset; 2 Hz to 2.5 Hz. Variable: 5 Hz to 15 Hz.
Preset sweep width: 10 kHz preset: 10 kHz, 50 kHz preset: 50 kHz.
Variable sweep width:* 455 kHz (10 to 100 kHz); 1000 kHz (50 to 100
kHz); 1600 kHz (50 to 500 kHz); 1680 kHz (50 to 500 kHz); 2075 kHz
(50 to 500 kHz); 2215 kHz (50 to 500 kHz); 2445 kHz (50 to 500 kHz);
3000 kHz (100 to 500 kHz); 3055 kHz (100 to 500 kHz); 3395 kHz (100 to
500 kHz); 5200 kHz (100 to 500 kHz); 6000 kHz (100 to 500 kHz). Resolu-
tion: 1 kHz. Note: Resolution is defined as the frequency separation
between two equal adjacent signals such that the intersection between

"--!::. = r.l___\_ :-C-:.--\::--'-:'H.-'.-:.-::\.-\'.:: R R T

'::;:F REE 1967
ﬁATALOG |

jfi‘ﬁ; Etﬂsr.n bes these and Wﬁté;-?l
250 kits for stereo/hi- fl,_;;ﬁ,l

| HEATHKIT 1987

Amateur Radio Spectrum Monitor Ever Offered

Only $119.95

linear and logarithmic amplitude displays e Long per-
sistance CRT for optimum display e New improved
voltage doubler power supply ¢ Mu-metal fully shielded
CRT e Simple connection to receiver ® Plus all of the
versatile performance and operating features already
made famous by the HO-13 Spectrum Monitor.

scanning Function — ap-
proximately 250 kHz sweep
width — indicates two sig-
nals above and three below
the received signal, the
strongest signal about 30
kHz down the band, down
frequency beingtothe right.

signal analysis to amateur radio . . . allows measurement
of carrier, sideband, and distortion product suppression.
A quality test instrument. Styled to match the Heath
SB-Series equipment, the SB-620 operates with practically
all receivers (see specifications). Here 1s a useful prestige
instrument for your amateur station.

L SB=020, 15 1b8:0 00 o v o v vespa sbivie Foiia G T $119.95

their respective pip indications is 309, below the apex amplitude. Ampli-
tude scales: Linear: 20 db (10:1) range. Log: 40 db (100:1) range. —20 db
Log: (Extends calibroted range to 60 db). POWER SUPPLY: Type: Trans-
former operated; fused at 6 ampere. Low voltage: Full-wave voltage
doubler circuit, using four silicon diodes. High voltage: Full-wove voltage
doubler circuit, using two seleium diodes. Bias voltage: Full-wave bridge
circuit, using four silicon diodes. Power requirements: 120 or 240 volis
AC, 50/60 Hz, 40 watts, GENERAL: Tube complement: (1) 3RP7 CRT,
high persistance (yellow trace with screen filter). (1) éATé, detector
vertical amplifier. (1) 6AU6, IF Log amplifier. (1) 6EAB, sweep Gscillﬂiﬂr
mixer. (1) 6EW&, RF amplifier. (1) 6EWS6, IF amplifier. (1) 12AU7, hori-
zontal, push-pull amplifier. Diode complement: (8) Silicon diodes, low
voltage rectifier, DC filament rectifier. (2) Selenium diodes, high voltage
rectifiers. (1) Silicon diode, voltage-variable capacitor. Dimensions:
10" W x 65" H. x 1015" D

*These sweep widths are minimum values. Actual sweep width ranges
will be greater than those listed, depEndmg on the receiver IF frequency
tor which unit is wired.

'| HEATH- COMPANY, Dept. 11-7
Benton Harbor, Michigan 49022

] Enclosed is $

FHREATHITIT m

, plus shipping.

Please send model (s)
[0 Please send FREE Heathkit Catalog.

 color TV, amateur radin, |
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(Please Print)
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VWilliam Deane W&6RET
8831 Sovereign Road
San Diego, 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 fraternity for the
amplification of SSB signals. An amplifier of
this tvpe is characterized by a comparatively
low input impedance and relatively high
driving power. Most SSB exciters in use 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 be iso-
lated for rf from ground.

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

Photograph by Bob Fleischman WASWFE
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late the filament from the transformer. A
popular method of accomplishing this isola-
tion is to place an rf choke between the
tube filaments and the filament transformer.

In the construction of a choke for this ap-
plication, the inductance of the choke must
be such that the reactance is several times
the input impedance. If the amplifier input
is 50 ohms, the reactance of the choke should
be about 250 ohms at the lowest operating
trequency. 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 operating frequencies.

v 4

The compglete bifilar
wound, grounded - grid
filament choke is on the
right. From left to right
respectively are the fer-
rite core, the bifilar-
wound-coil and the heat-
shrinkable tubing used
for the outer cover.
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The minimum required inductance can be

calculated from the inductive reactance
equation:
X

L 27 F
Where: 2r = 6.28

B =035 % 10%(3.5 MHz)

X = 250 (desired reactance)

I, = 290 — 11.3 kH

- 628 X 3.5 x 106

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

Before proceeding 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 Hows
through any appreciable resistance, consid-
erable voltage loss will occur. In this case
for example, one tenth of an ohm resistance
will result in a voltage drop of 2.1 volts—
this would result in only 5.4 volts at the
filament terminals. The RCA transmitting
tube manual indicates that operating volt-
ages applied to the filaments should 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 .012 ohms. A copper
wire table shows that number 10 wire has a
resistance of 1.018 ohms per 1000 teet or
001 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 .012 ohms. It
would be best to select number 10 wire
where 8 feet would exhibit .008 ohms. A
008 ohm choke (dc resistance) with 21
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 mayv be bifilar wound with
both coils on the same form. The accepted
practice has been to use a bifilar winding.
Fig. 2 illustrates a section of a bifilar wound
coil. Note that the turns are wound parallel
to each other around the form. The eight
feet of wire is divided into two four-foot
lengths and wound on some convenient form,.
For example, if the coil is wound on 1. inch
dowel rod, two four-foot lengths of wire
(bifilar wound) will produce two coils, each
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Fig. I. lsolating the heated cathode of a grounded-
grid rf amplifier with filament chokes RFCI| and
RFC2.
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having 23 turns with a coil length of 4.75
inches. However, a coil with these dimen-
sions will have an inductance of only 1.5 xH,
far from the required 11.3 xH.

Some means of increasing the inductance
of the coil must be provided. This can be
accomplished by removing the coil from the
12 inch dowel rod and slipping the coil over
a % inch ferrite rod." When a %2 inch ferrite
rod is inserted into the coil, the inductance
is increased to approximately 20 xH. The
inductance can be determined by locating
a resonant frequency of one of the coils with
a known capacitor connected across the coil.
With a 36 pF capacitor across the coil, a
GDO indicated a resonant frequency of 6.0
MHz. This frequency can be inserted into
the equation:

L= 20830 P00 =
19.4 «H.

Where F is MHz and C in pF.

25330/(6° x 36) =

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.

! Lafayette part number
catalog,

3206103, page 248, 1967

COIL |
r/ COIL 2

Fig. 2. Section of a bifilar wound coil. Note that
the turns are wound parallel to each other around
the form.
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A check of the rf choke should be made
to assure that no series-resonance points
occur at the desired operating frequencies.
It will be remembered that in a series-reso-
nance circuit the inductive reactance and the
capacitive reactance cancel, and the only
impedance in the circuit is the dec 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 by shorting the coil with a short
piece of wire and checking with A GDO
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

the ferrite core, place a few drops of adhe-
sive on the core before slipping it into the
coil. If shrink-fit tubing 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. Wiring should be kept as short
as possible and all excess transformer leads
cut off to reduce introduction of additional
resistance into the circuit.

One final point—in the event that the cor-
rect wire size cannot be obtained, the coil
can be wound with a smaller size wire and
the filament transformer voltage raised to

compensate for the additional voltage drop
in the choke.,

protected with a length of % inch shrink-fit . . . W6RET
tubing.” If the coil does not fit snugly around  * Beldon part number 68082,
DL410—3690

When 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, but then
comes the big question, does he have the rig
turned on, and if so, where is he tuning?
Many clubs and communities 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 use 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 shape of the mobile whip or coil.
Unfortunately, many of the newer antennas
look the same regardless of the band 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 developed 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 back of my car which
contains only two lines of simple instructions
—my call letters and the exact frequency
that T monitor. When just buzzing around
locally 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 which may be
attached with wingnuts. The one I use now
can be reversed so that one side says,
“DL410 36907, and on the other side,
“DL410 28500”. You can put whatever you
want on the sign, but it's best to keep it
simple and to the point. Sometimes the other
guy only sees it for a few secouds. My pres-
ent sign uses three inch high letters and
numbers made out of reflector tape. This
makes it easier to see at night.

Once you have calling information posted
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 madly around the corner behind us. Not
many minutes later there came a call on my
monitored frequency from this same young
fellow who had passed us on the street. He
was very much out of breath from racing
home and then running up four flights of
steps to the ham shack. He elaborated at
great length on how happy he was to see my
sign and then make a QSO.

.. . Ken Bale W7VCB/DLA4IO
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GET THE ENTIRE BAND—BOTH CW AND
PHONE WITH ONE TUNING ADJUSTMENT!

10-15-20-40 METERS

Only from HUSTLER will you receive the
mechanical and electrical performance you want
in a 4 Band Trap Vertical. Make the com-
parison and see for yourself.

Look what you get with Hustler!
Individually and precisely tuned traps!
Lowest SWR and Widest Band width!
Outstanding mechanical construction!
Heavy gauge heat treated aluminum!
Stainless and cadimum plated steel parts!
Base impedance nominal 52 ohms!

WHOLE BAND OPERATION WITHOUT
READJUSTMENT!

e FOR 75-80 METER OPERATION ADD HUSTLER MOBILE RM 75
OR RM 758 RESONATOR ON TOP OF 4BTV. BAND WIDTH 60 TO
100 KC...UNDER 2 TO 1 SWR

s FIKED STATION
TRAP VERTIGAL

3455 Vega A
NEW-TRONICS corp. [ tewinionio sa1s

See your
distributor or




Phil Brassine K7UDL
706 N. 137th Street
Seattle, Washington 98133

200 Hertz CW Filter

A receiver with selectivity of 150 or 200
Hz should appeal to most CW 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 as you wish.

The tonal quality of the received signal
is only slightly sharper than the narrowest
setting of the receiver. 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,
equivalent to one-half S-unit. Because of
the lower background noise, weak DX sig-
nals can be heard, but 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
described and if found satisfactory, fit it
to your requirements.

This filter 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-

The 200 Hz CW filter
is mounted in a 5 «x
2/ x 212 minibox. The
88 mH toroids are
mounted on a threaded
nylon rod; rubber grom-
mets are used for
spacers. The capacitors
are mounted on a piece

of punched VYector
board.
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Top view of the 200 Hz CW filter. The ground
connection for the capacitors goes to the soldering
lug on the left, which is fastened to the aluminum
support angle.

tion 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 filter. Mounting of
the toroids is optional, but about one-quarter
inch clearance must be allowed between
each inductor and surrounding objects to
prevent a change in their inductance.

If a different center frequency is de-
sired, the capacitance values must be
changed accordingly, assuming the toroids
are untouched. The Q of the network will
lower slightly as the center frequency is
reduced.

At the indicated frequency, the reactance
of these toroids is 553 ohms, giving C as
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Fig. |. Circuit of the 200 Hz CW filter. The coils
are surplus 88 mH units. The capacitors were selected
to proper passband response.

88 mH

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 wF. This value can be 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-
tormer. 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” down the
slope instead, setting up two resonant points
with resultant sub-harmonics. No further
attenuation was obtained beyond four sec-
tions.

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

This filter will add an additional selec-
tivity position to your receiver and provide
more enjoyable CW operation.

oy KU,

e
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mounte
in a minibox four inches long. The lugs on the slide

switch had to be bent over to provide clearance.
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Pat Connell WB&JLC
500 Highway 75 #22
Imperial Beach, Calif.

Observations of note by a
VHF addict

Have vou ever wondered where that
#&$%& is who gets so many sections and
contacts? Especially while the band is dead
at vour 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 countiess mountains of
note.

Since I am not particular on the eleva-
tion, so long as the propagation is good, 1
will include many small hills that are easy
to get to and are of particular interest.

A little known mountain in San Diego
County is Hot Springs Mountain. It is THE
tallest mountain in San Diego County. It is
6533 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
arrange skeds. Its location is just east of
Warner Springs. To get to the top, which
is usually locked, one would have to con-
tact the U. S. Forestry District (Palomar)
Office in Escondido, California. The road
is not extremely dangerous, but it isn’t
particularly easy either. One hinderence about
Hot Springs Mt is that you would have
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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 diminished.
Tecate Min. (state lookout) is located on
the border, in fact, %5 is in Old Mexico. To
get there, one would take highway (state)
04 east to the Tecate Turnoff, take the
turnoff, and proceed until (about 2 miles)
vou see a sign saying Tecate Mtn. Lookout.
Take it all the way. One word of caution:
at the farm, at the very foot of the moun-
tain, there are 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, vou will have to get the key
from the State Forestry District Office, in
La Mesa. Tecate is one of my favorites.
Once vou get on top, vou 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,
water is available and there is even a ce-
ment walkway to a nice facility.

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

Tacate Mountain — 3985
feet high. This mountain
is located just north of the
Mexican border in southern
California. The "painted"
mark to the left in the
photo delineates the U.S.-
Mexican border.
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is surprising how useless this mountain is
to VHF contesters. There are repeaters all
over the summit. CD 2-meter phone closed-
circuit stuff, etc. Also a person does not
have as nice a shot north for L.A., etc.
If you 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
Tecate. It is apx. 3600 ft. It has no facili-
ties—bring vour own water, etc. This is
about the best mountain for S.D. and L.A.
etc. work. It is pure line of sight for every-
thing. It is leased privately, and it isn’t easy
to get the key. Inquire at the State Forestry
Office in La Mesa.

A mountain known to just about every-
body as Broucher Hill Lookout is fair for
6 and 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 youre 180° out from
San Diego.

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

Los Pinos Mountain is about 7 miles
south east of Cuyamaca, and about 500 ft,
below. It isn’t very good for L.A. communi-
cations for that reason. It gets quite cold
on this one also.

Others in San Diego that you might want
to check out are High Point and Black
Mountain. Theyre U.S. Forestry lookouts, so
inquire in Palomar District HQ, in Escon-
dido.

Others of lesser note are Margarita,
Woodson and Red Mountain lookout points.
These are not recommended for various
reasons.

Some mountains that one can drive up
and operate mobile with very good results
are Cowels, (I question my spelling) Helix,
and Soledad. These are very good for
evening operation.

Other very good mountain operating points
in Southern California are Santiago (River-
side Cty): Santa Rosa Pk, 8046, (River-
side Cty), Pacifice Mtn., 7124 ft., (L.A.
Cty), Mt. Lowe 5593, (L.A. Cty) and Mt.
Wilson,—ft, (L.A. Cty). Mt. Frazier, 8013
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and Pines 8826, are 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 comment about
what to bring, and how.

It you intend to do a little hilltoping—
GO PREPARED (voice of sad experience)
PLAN EVERYTHING in advance. Murphy’s
Law and Harris’ Theorem are infamous on
these trips (I know). It isn’t advisable to
use tents. In the winter of 63-64, the roof
of Tecate Lookout was blown off. And it
wasn't put on with just glue either. Winds,
at night, can very often get up to the
hairy point . . . . but a little danger adds
zest in one’s life. The best operating shack
would be a camper or station wagon. Make
sure your cars tull of water. An engine can
really 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 you have . . . that’'s any good. Don’t
sweat about a mast . . . Get a broomstick
and pound it in the rock-soil. You have a
high enough mast under yvou anyhow. But
do secure it. It's death if your big beauti-
ful beam plunges off the side. (sob-voice
of experience).

I hope some of you are interested. If
you want to hilltop, you can get informa-
tion from various sources—fellow hams . . .
gas station attendants, and forestry officials.
A word to the wise be nice and
courteous. Ask politely for the use of the
mountain, etc. If vou belong to CD, you
might drop a couple hints about possible
emergency tests—show him your license
and CD card. But the best asset you have
is to be kind and polite. I know. Most
people think that teenagers are mostly
brats or hoods. But even so, I have been
able to get to many “no trespassing’ places
because 1 was polite. Also, leave EVERY-
THING the way you found it. Remember,
you might wish to come again. The ranger
might not appreciate soda-beer cans all
over the place, etc., and might put you on

the “black™ list.

Everybody is welcome and everybody has
fun, so get out vour gooney box and get
on when there is a VHF contest. You'll be
surprised how much activity there is and
maybe vyou’ll start 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 resistance

In discussing mobile operations, the ques-
tion of battery drain usually rises very
quickly. The prospective mobile operator is
naturally concerned with the drain on his
battery. He 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 development
of alternators has facilitated this problem
since they are capable of producing high
charging currents at low engine revs. Never-
theless, many amateurs would rather op-
erate when stationary without the engine run-
ning.

It is, of course, now possible to fit two
batteries and by 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 average battery consumption bears
little relation to the peak consumption.

To understand exactly what is meant by
the short duty cycle, we have only to cast
our minds back to amplitude modulation and
to the wvarious clippers and compressors
which were developed to realize that speech
consists of very high peaks of extremely
short duration which far exceed the aver-
age amplitude.

When using AM from a mobile rig, the
battery drain was continuous throughout the
period of transmission in order to provide
the carrier. The amplitude rose on positive
peaks by as much as it fell on negative
peaks but the average was the power re-
quired by carrier, and was continuous
throughout the whole period of transmission.
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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 enabled
reasonably high-power transmitters to be
operated on SSB for considerable periods
without flattening the battery.

I find that T can operate for 1% to 2
hours with normal periods of transmission
or reception with the Drake TR3 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 mobile communications are
to be maintained.

[ 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 symptom was that the
rig didn't load as it had in the past. With
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 supply. A drop

of 1% volts was noted between the battery
terminals 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 €, not
exactly an enormously high resistance for
the total of the contact resistances and the
wire. If we assume that the cuwrrent 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 detract
from the performance of the transmitter.
By making certain alterations in the wir-

ing, it was possible to achieve a wvoltage

drop of only half a volt (still quite con-
siderable) between the battery terminals
and the input to the mobile power supply.
This would mean a resistance of 0.025 ohfs

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 resistance 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 ®e 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 borne in mind when dealing with |

mobile installations.
G3BID

Stolen Equipment

Recently the Stanford Radio Club Sta-
tion, W6YX, was broken into, and the fol-
lowing pieces of Collins Radio equipment
were stolen:

Type Description Serial No.
32S-1 Transmitter 10790
75S-1 Receiver 3018
312B-4 Station Control 293
516F-2 Power Supply 3611
75A4 Receiver 5091

The cabinets of the S-line equipment were
sprayed with red and orange paint. The

74A4 receiver had homebuilt crystal filters

in place of the mechanical filters.

If you should have any information on
the whereabouts of this equipment, please
contact Victor R. Frank, Research Associate,
Stanford Electronic Laboratordes, Radio-
science Laboratory, Stanford, California.
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Ralph E. Taggart WA2EMC
Box 287
West Milford, New Jersey 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.

No matter what it is vou would like to do,
the biggest problem is always to overcome
your own inertia and get started on the
project. A great many amateurs, especially
those who work the VHF bands, profess an
interest in amateur television (ATV). Unfor-
tunately, there always seems to be a host of
problems, both real and imagined, which
eventually prevent 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
problems and requirements facing the new-
comer in ATV, and perhaps after we've
thn::n:un a little light on the subject, they
wont seem quite so imposing.

Once you know the kind of equipment you
need, one of the biggest problems is where

VIDEO
MODULATOR

PICTURE
GENERATOR

TRANSMITTER

TV
RECEIVER

CONVERTER

Fig. 1. Block diagram of the units required for a
basic ATV station.
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to go to find the information needed to put it
together. The kind of references you need
to make a start are available, but most ama-
teurs don’t know how to go about finding
them. This article will have two purposes—
first, to give you an idea of what vou will
need in the way of equipment, and secondly,
to indicate where vou can get the informa-
tion you require. Each time we mention a
specialized piece of equipment, 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 direction.
Unlike the situation in many areas of our
hobby, you don’t go out and buy items of
chrome-plated equipment, bring them home
with a few pieces of connecting cable, and
suddenly find vourself on TV. ATV and a
few other areas, such as RTTY, are stll
dominated by homebrew equipment. 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-
siderably less than its market value, you still

have a lot to learn about this hobby of ours!
This doesn’t mean, however, that you have
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to be an electronic genius to get on the air.
There are simple circuits that are good for
gelting your feet wet, and more complex
pieces of gear which can be tackled after a
little experience. How many of us would be
in amateur radio if we had to start by scratch
building a SSB transceiver? Even the re-
nowned “old timers” in this hobby started
with crystal sets and regenerative receivers.
The situation is quite similar with ATV. To
generate the best possible signal using any
mode requires sophisticated equipment, but
this doesn’t mean that you have to start that
way. A lot of fellows have started in ATV,
only to quit because they tried to begin too
far up the ladder. You learn by moving up
the ladder, and, in any area of the hobby,
the guys whe never learn anything are often
the ones who start at the top with the store-
bought goodies.

Fig. 1 shows a block diagram of a basic
ATV system. The logical place to start our
discussion is at the receiving end, particularly
if you live in an area that may already have
ATV activity. The TV receiver is the easiest
part, for virtually any standard set will do
the job. Generally the newer sets are more
sensitive, and hence more desirable than
some of the old clunkers. Most TV shops
have a pretty good stock of used sets. Very
often these sets are used strictly as a parts
source, and they can often be picked up for
next to nothing. If the set works well, yvou
don’t have to be concerned about how pretty
it 1s.

You will also need a tunable converter,
covering the 420 MHz band and feeding an
unused TV channel in the set. You can
homebrew one’, or yvou can pad down the
tuning range of a commercial UHF con-
verter, The UHF TV band begins at about
470 MHz and it is a simple procedure to pad
most converters so they will cover at least
the upper part of the 420 band.> > By gen-
tleman’s agreement, TV transmissions are
usually confined between 436 and 450 MHz,
which simplifies things considerably. Most of
the simple converters consist of a tunable
local oscillator driving a crystal mixer. These
units are generally suitable for local work,
and you can always add an outboard if or
rf amplifier " * later, if needed.

The transmitting equipment can cover a
complete range from the very simple to the
very complex. Our basic requirements are a
picture generator, a video modulator, and a
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Fig. 2. Signal produced by WABSHZK/8's flying
spot scanner transmitter as viewed on the receiver
at his shack. The three-tube unit, designed by
W2VCG, is capable of transmitting high resolution
pictures of photographs and overlays, such as this
identification slide.

transmitter. At the simplest end of the scale
we have a little three tube rig designed by
W2VCG* 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, setting
the average builder back to the tune of about
$30. A lot of fellows will drop this much on
a microphone, so there doesn’t seem too
much monetary excuse for not giving it a
whirll If you build up more complex pieces
of gear, it pays to do it in a modular fashion.
This allows you to substitute or experiment
at some points in the system without modi-
fying others. This is the approach we used in

% h','.:.

Fig. 3. The portable rig at WA2EMC/8. The TV
receiver is on the left with the vidicon camera on
the far right. The desk-top rack holds the rest of
the video equipment in modular form, consisting
(from the bottom up) of the camera power supply,
the station power supply, an oral-subcarrier unit,
the video modulator, and the transmitter. This is far
from being a minimal installation of this type.
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WA2EMC/8 as received by

Fig. 4. Signal from
WABHZK/8, about a mile away, showing the author
at the mike of the six-meter rig which was used
for the audio link. Transmitter output from both
stations was about one watt, with dipoles at both
ends of the circuit.

building up the gear illustrated in Fig. 3.

Picture generators in most amateur stations
fall into two general categories, the flying
spot scanner (I'SS) and the vidicon camera.
The FSS. the principle of which is used in
the W2VCG rig, is capable of producing
high resolution pictures from transparent
overlays or photographic slides. An example
of this sort of transmission is illustrated in
Fig. 2 with WASHZK’s 1D slide. WOQKYQ"
has designed a very versatile FSS unit which
is quite easy to build, and will give vears of
excellent service. FSS units essentially trans-
mit still pictures, while a vidicon camera will
give so-called “live” pictures. The FSS is
usually easier to build and adjust than a
vidicon, and I 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 station ID slides
and routine picture material.

When you get to the point where you want
a live camera, you have the decision as to
whether vou should buy or build. There are
a large number of small cameras advertised in
the catalogs these days, all of which will do
a good job in ATV work. If you build, how-
ever, its rather hard to keep from learning
something about how the beast works, and
I've always liked that idea! If you want to
try a kit, there are increasing numbers be-
coming available. You will find units using
either tubes or transistors advertised in maga-
zines such as 73. For the scratch builder, it’s
hard to beat the five-tube camera designed
by WOKYQ3. This unit is built from stand-
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ard components, with nothing difficult or
hard-to-find. This is the camera I use, and
believe me, if T 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 FSS, will have a bandwidth ot
from 2 to 5 MHz. Because of the bandpass
required, conventional audio modulator cir-
cuits are not applicable. 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, * * although
other circuits * * ™ ' can be built in modular
form and used with a wide variety of trans-
mitters.

Transmitters

Most fellows start with small single-tube
oscillator transmitters. A 12AT7 unit, de-
scribed by WOKYQ' is typical, and is used
in the portable setup shown in Fig. 3. This
transmitter also produced the picture shown
in 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 pertectly usable for ATV.

Antennas

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

Audio

The easiest technique here is to use your
station facilities for some other amateur band.
Six or two meters is quite popular. You can
use more sophisticated 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, but this is not the
best way to start. Usually you have the prob-
lem of setting up initial 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 investment of
time and effort. The pictures were taken
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during one of the many QSOs between
WASHZK 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 W2VCG FSS/transmitter unit which
he was using at the time the photos were
taken. Ron’s TV 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 conditions, 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 flat terrain, using small single
tube transmitters. In hills, unless you're on
top of them, the range drops fast, and in-
creased power is required. You have to use
a band 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,
but they dug in and imroved the state of
the art—if you don’t believe it, look at the
VHF bands today. Who wants to do the same
sort of experimenting in one of the last

frontiers we have in the hobby today?
WA2EMC
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L. Jacques Filion VE2AES/Wé
2226 N. Spruce Street
Santa Ana, California 92706

A Compact Linear Amplifier

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-
able 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 1 was.

There isn't anything new under the sun
regarding linears and this one really is mo
different. Many good articles have recently
been published and very nicely demonstrate
how a linear can be constructed at a low,
low cost. Unfortunately, I did not have the
811’s 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 bottom of the junk box I found an O-1
mA meter with a bent needle and a broken
glass. As for capacitors, plenty of 100 uF at
450 Vdc were there for me to use and many
other bits and pieces left over from the days
when a ham was a born “scrounger’ and
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Front view of the linear amplifier. To maintain high
efficiency with the tuning capacitor which was used,
two positions are used to cover the 3.5 MHz band
—one for 75 meters, the other for 80.
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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-1, was
purchased. This would take care of the ap-
pearance, plus match the “S-Line” very nice-
ly. Secondly, after blowing all the dust from
the components, 1 tried to fit all of them
into the box in such a way that 1 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 brand new, sleek, shiny box that
would hardly accommodate a half-pound.
Many 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 cabinet, to gather new dust.
Finally—eureka! A sub-chassis for the bottles
would provide the badly needed room for
the components and at the same time would
make the linear quite versatile; inasmuch as
all hams might not have 7094’s like me, this
sub-chassis provides sufficient space for al-
most any other tube lineup. What will hap-
pen when my bottles give up the ghost? I
can dig all I want in my junk box, but I
knew a spare could not be found. Possibly
I could come up with another odd pair of
tubes. To use them, all 1 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 T could dig
up on homebrew and commercial linears.
Provided there was sufficient space, I tried
to incorporate whatever features they had
into this design. ALC was considered and
finally discarded as impractical and com-
plicated to adjust without proper instrumen-
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Fig. |I. The compact linear amplifier using two 7094's in the final.

tation. The 7094’s are used in the popular
grounded-grid configuration. The manufac-
turer rates these tubes at 400 watts maxi-
mum input per tube in grounded-grid.
(ICAS maximum absolute rating is 2000
Vde, 350 mA, or plate input of 400 watts).
The beauty of these tubes is that they re-
quire only 15 watts of driving power for
maximum output. On the other hand, if one
has an exciter with a sizeable 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 1750 Vdec at
200 mA on each plate, providing 210 watts
of usable power into the antenna for each
bottle. This meant that my dusty junk-box
tubes would be capable of giving me a cool,
conservative %-gallon dc input without abus-
ing them. Now is the time to start looking
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The station at VE2AES. The compactness of the
linear in the center can be noted by comparing its
size to the transmitter and receiver.

45




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 able 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-89 with a secondary
of 425-0-425 at 320 mA, or 525-0-525 at
300 mA continuous duty. In a voltage
doubler I was able to get 1900 or 2250 Vdc
under load, respectively. To complete my
luck, I came across a “Diode, Inc.” high volt-
age, full wave bridge rectifier pack (500
mA at 5000 Vdc). Unfortunately, one of the
legs of the fullwave bridge was shorted. I
guess this is what to expect ftor a dollar.
I drilled out one of the connecting pins to
which the defective string of diodes was
attached. This broke the continuity of the
bridge and disconnected the bad string. Best
of all, it left me with two legs of good
rectifiers that would handle 500 mA at 2500
Vde. 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 problem. The total cash outlay for me
was around $48.00, but duplication at full
retail price 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 built from a B&W
3905-1 inductor—I used 25 turns, tapped as
indicated in the coil table (L.3). For L2 ten
turns of %16 inch copper tubing were wound
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Interior of VE2AES's linear amplifier. The 7094's are
mounted on a subchassis mounted on the rear panel

of the cabinet. The power supply is mounted on the
left-hand side.
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into a coil two inches in diameter with about
'8 inch between turns. Coil L.1 was wound
with 3% inch wide copper strap—3% turns
18 inch in diameter.

Beftore 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
100 pF. A 150 or 200 pF unit would have
been better, but I used what I had. If a
100 pF capacitor is used, the 10 meter por-
tion of L1 will have to be so adjusted to
resonate at 29.7 MHz with the capacitor
set to minimum. This is the only way that
the whole 10 meter band can be tuned. The
same applies for the 80 meter band. I used
a six-position band selector switch, with
separate positions for 75 and 80 meters.
Should you be faced with the same prob-
lem, it may be wise to make L2/L3 with
more turns, trimming them to the exact fre-
quency with a grid-dip 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
tfilaments are lighted. Secondly, if a momen-
tary power failure should occur when the
high voltage is applied, a minute will be
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 amplitier 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 Vdc 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-Amp Company, 8603 Southwest 17th Avenue,

Portland, Oregon 97219,
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Fig. 2. Power supply for the compact linear amplifier.

up in RCA Ham Tips (Volume 19-3, Au-
gust, 1959).

In this method, the plate and grid cur-
rent are measured individually. Although the
control grid and screen grid of the 7094’s
are connected in parallel for rf, the dec re-
turn is through their individual meter shunts.
This arrangement permits a single milli-
ameter connected in the ground side 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 simple. The ones I
happened to have in the junk box would
not carry the total current.

Apart from the 2 x 4 x 8 inch sub-chassis,
one aluminum plate was bent in such a way
that it would accommodate the transformer,
which is mounted on the left side, leaving
sufficient room underneath for the six capaci-
tors and dividing resistors. The parasitic
chokes consist of a strip of copper, .045” thick
by 3% inch wide, formed into a two-turn coil

SEPTEMBER 1967

I ﬁr‘i : O

7 inch in diameter that will accommodate a
35 ohm thermistor (hot) mounted inside.
These strips are also silver plated as de-
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 for a serious amateur,
a monitoring scope with a two-tone genera-
tor is really the only way to optimize such
an amplifier.

I run the 7094’s with a maximum drive
current of 160 mA and 400 mA plate current.
Plate voltage under these conditions is 1900
Vdc—a little higher than what the manufac-
turer recommends. The plate current can be
reduced to 380 mA 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 mA. Neutralization
was not required.

To those who venture into such a project,
[ feel assured that, omitting the pleasure of
building such a piece of equipment, they will
be repaid by at least one “S” unit. At times
—not always—this will make the difference be-

tween being heard or not.
. . . VE2AES/W6
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Ed Marriner W&BLZ
528 Colima Street
La Jolla, California

Cathode Keying Filter

If you are having trouble with key clicks, why not try the
time-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% x 3 x

% 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 supply lead.

For best keying without chirps, the crystal
oscillator or VFO should never be keyed, but
should be on during the sending 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 oft to prevent clicks by using the
simple filter shown in the schematic.

The cathode keying fil-
ter is housed in a small
chassis box, 334 x 3 «x
2l/s inches.
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The simple cathode-keying filter.

If you are building a rig and intend to
cathode key it, by-pass the cathode to ground
at the socket with a .01 disc capacitor, If
there is more than one cathode pin lead as
in the 6146, use one for keying and by-pass
the others with .005 mF disc. capacitors. Also,
ground pin 8 on 6146 tubes, because that
is attached to the skirt which is a metal
shield. In most instances the 6146 will not
have to be neutralized when pin 8 is
grounded. The key lead can be several feet
long, but use RG-174/U or RG-58/U to the
kev. Place a .005 mF capacitor across the
key to prevent arcing.

The filter 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 mA, 2 H
filter choke will work just fine. A 2 to 5 mF
(oil filled) capacitor is placed across the key
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Inside the cathode keying filter.

in series with a 100-ohm resistor. The 5 mF
value will be about the maximum value de-
sired because the signal becomes rather
“wing-wing sounding” 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 it
it is not much simpler than some of the other
circuits now in use.

. . . W6BLZ

Increased Selectivity for the Twoer

This project was started in the hopes of
increasing the selectivity of my Twoer in the
simplest possible way. The results are fan-
tastic and the total cash outlay was only
two dollars.

In this simple circuit modification, four
parts are removed—R10, C26, C27 and L6.
A 10 pF capacitor, a 3.3 megohm resistor,
a 30 pF trimmer and a new coil are sub-
stituted in their place as shown in the sche-
matic. The 30 pF trimmer should be set for
complete coverage of the two-meter band
with the variable tuning capacitor, C28. You
will find that adjustment of this trimmer is
fairly tricky. A grid dipper is useful here,
but not a necessity if there is plenty of
two-meter activity in your area.

After this modification the sensitivity is
slightly lower, but this is made up by the
amazing selectivity which results from the
new detector circuit. If you want more sensi-
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tivity, you can add one of the many nuvistor
preamplifiers that have been described. Se-
lectivity is estimated to be in the neighbor-
hood of 100 kHz, but will depend upon the

strength of the received signal.
. . . Wayne Montague VE3FYL

ES
7 77
NO. |0 COPPER WIRE

172" 1.0. WITH 3/4" LEADS
‘SPACED 1/8

X NEW COMPONENTS

Modified Twoer circuitry for greater selectivity. The
30 pF trimmer should be set for complete coverage
of the two-meter band with C28. A grid-dip meter
is useful for this adjustment, but not necessary if
there is a lot of 144 MHz activity in your area.
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A. E. Blick VE3AHU
Box 204

Amherst View, Ontario
Canada

A Simple Resistance Bridge

Every ham that has done any homebrew-
ing, amateur style, has been faced with the
problem of calculating resistance. You have
just set the bias on that transistor amplifier
using a variable pot and now your Scotch
soul rebels at leaving it in the circuit when
a five-cent composition type would suffice.
If only 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 precise
measurements are required but is a costly
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 current
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 built. With it you can measure, with a
high degree of accuracy, resistances from
1 megohm down to 0.01 ohm. This will cover
just about any value that the average ham
experimenter will want to measure. The
equation used for measurement is Bu =

R,
Rh

values of precision resistors for R, and R,
a large range of values can be measured.
R, is a 1,000 ohm precision ten-turn potenti-
ometer with a turns-counting dial. Two flash-
light batteries are used for the voltage
source, and a standard VTVM, adjusted to
read centre scale at rest on its lowest voltage
scale, is used for the indicating meter. A
sensitive galvanometer could also be used.

Ry % and by switching in different
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I used the high-impedance voltmeter de-
scribed by K3LCU in the July 1966 issue
of 73.

Measuring resistance is simple. Plug in
the meter and set it to centre scale, attach
the unknown resistance to the R, terminals,
turn on switch S-2 and manipulate S-1 and
R; until the meter balances at centre scale.
Read off the value from R; and multiply
this by the factor given by S-1. For example,
if the reading from R, is 492 and S-1 is at
X1, then Ru would be 492 ohms:; if S-1 is
at X1000, then Ru would be 49,2000 if S-1
is at X0.01, Ru would be 4.92 ohms, etc.

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

s el el R, ¥ iy b =
@' Rs 5 5 R &
| I L]
1 i [
: Ik : IM !
i ' '
i : '
;mu: M : N
' ' ' IV c—
i i —I—.
00k Ik
(o
VTVM s2 r/
O OR O &
EQUIV.
g B u
Rl & HELIPOT MODEL A
IO-TURN POT WITH Ry

MODEL "RE" DIAL

NOTE - ALL RESISTORS |%.

Circuit of the simple resistance bridge. S| is a
Centralab PA2011 rotary switch, S2 is a SPST slide
switch and Rl is a precision, ten-turn 1000 ohm
potentiometer such as the Helipot model A. The
unknown resistance is placed across terminals "RU".
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Ronald lves
2075 Harvard Street
Palo Alto, California

Compact Heat Sinks

Simple but effective heat sinks using standard copper pipe

caps.

With the increasing use of solid-state de-
vices as power rectifiers, voltage regulators,
and power amplifiers, there is the problem of
getting rid ot excess heat. If this heat is not
conducted away from the junction, internal
temperature soon rises to the danger point,
and 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
are made from sheets of copper, usually 144"
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
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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, Chicago, 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 addition, it takes up
relatively 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
uses 'nested' construc-
tion for greater heat
dissipation.

-----
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Fig. |I. Standard copper pipe cap. The standard
sizes and area factors for these caps is given in
Table 1.
expected, the radiating ability of these caps
was not a simple function of surface area,
and the effective radiating area was consid-
erably 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 %¢” in diameter are al-
most completely ineffective. Vent holes that
are too large are also somewhat ineffective,
as they reduce the heat conducting area of
the flat 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 be 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

' HOLES SPACED 120°

HOLE DIAM. APPROX.

EQUAL TO S OR3-

SECTION
-ﬁ-A_-

‘----Hﬂ--ﬂi

HOLES SLIGHTLY
CHAMFERED

I (USE C'SINK)

BASE

Fig. 2. Arrangement of vent holes in the copper
pipe cap 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 semiconductor to the sink, the semicon-
ductor must be in intimate contact with it.
Good results are usually obtained if the base
of the semiconductor fits smoothly and tightly
to the heat sink. Use of thermally-conduc-
tive “gunk”, such as Dow-Corning DC-100
silicon grease, will improve heat conduction
somewhat. CAUTION: Do not use a mer-
cury amalgam 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 higher 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

Effective Area

nominal size h d r outside area square inches
inches inches inches inches square inches unvented vented
1/ 6250 6875 3437 1.70 2.04 2.05
Y 8750 9375 4687 3.20 4.10 4.23
| 8750 1.250 6750 5.13 6.60 7.05
A 1.1875 1.750 8750 8.85 12.40 13.70
2 1.3750 2.250 1.125 12.46 18.70 21.60
21/ 1.500 2.275 1.137 17.00 27.20 32.30
Table I.
53
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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° C above ambient is 1.05 [A (vented)
4+ B (unvented)]. The effective cooling area of B
at 25° above ambient is 0.95 [A (vented) 4 B
(vented) 1.

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 eftective radia-
ting area approximating 26 square inches,

roughly equivalent to a sheet of 146" 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 10-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 etfec-
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-
tor paint.”

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. B

Simple Test Leads

With 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. 1T settled on a banana plug on one
end and an alligator clip on the other. This
worked for a while, but I soon found 1
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. With this fact in mind, my
test leads now have plugs on both ends,
and with six or eight clips, I can make the
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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 doesnt help clean up your
workbench jungle.

. . . John Foster KOFEG
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B-500-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-500-5SB uses a rugged Eimac 4CX250B. Power input is 600 watts PEP class AB! 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-AM plate modulator is an ac-

cessory. 3.5 thru 30 MHz in 8 500 kHz segments. See full details in 73 Maqazine for April 1967 d N
Price $1195.00. Available, December 1967. . e Sl ovember, |966.

28 Durant Ave, L. E. BABCOCK & CO. voyrerd, Mass. 0175¢
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Robert Brickey W7QAG
Electronics Instructor

Utah Technical College
349 N. 250 E.

Orem, Utah 84057

Evaluating Antenna Feed Systems

with Time Domain Reflectometry

Although you are not apt to find a time domain reflectome-
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 standing wave bridge,
directional coupler, or similar device, yields
information on the cumulative effect that

the various components in the feed system
have on the impedance 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 ascer-
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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.

Time domain 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

Fig. | The Hewlett Pack-
ard "time domain re-
flectometer' installed in
the 140A oscilloscope
and the "view camera"
used in making 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 simple radar
system. A pulse 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 equipment
at different times, it is possible to isolate
and evaluate the individual 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 vears for locating trou-
bles in long lines.

Why then all this concern about an old
measuring system? With the development
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 possible to make a sys-
tem which has less than one inch resolution
as compared with the older systems which
could isolate the trouble only to within several
yvards. Because of the high degree of distance
resolution of the new measuring systems, an
oscilloscope presentation can be generated
which shows an accurate impedance profile
of a short radio-frequency transmission sys-
tem.

The eauipment

Hewlett-Packard wmanufactures a “time
domain reflectometer” plug-in unit which
is designed to be used with their Model 140-
series oscilloscopes and it has the necessary
characteristics for accurate measurements in
high-frequency systems. This equipment,
along with the “view camera” used in mak-
ing the photographs in this article, is shown
in Fig. 1. Of course, sophisticated equip-
ment of this tvpe is well beyond the budget
of most radio amateurs, and I am certainly
not suggesting that all well-equipped sta-
tions shouldn’t be without one. While it is
doubtful, because of the expense, that you
will be able to use time domain retlectometry
vourself to analyze your own antenna sys-
tems, an understanding of the techniques
applied should give you a better insight
into the behavior of transmission lines in
general.
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Fig. 2 A photograph of the voltage step output
of the "time domain reflectometer'” as displayed on
a Tektronix type 564 storage scope. The rise time
of the pulse is approximately 50 psec.

I have included scope trace photographs
of impedance profiles of a number of dif-
terent feed system components which are
widely used by radio amateurs.

The Voltage step

The pulse of energy applied to the trans-
mission system under test by the “time
domain reflectometer” is shown in Fig. 2.
This pulse has a rise time of approximately
50 picoseconds, a repetition rate of about

150 kHz, and an amplitude of approxi-
load or

mately .25 wvolts into a 50-ohm

4 o bty r.-...!-... T

T

< | 15!! f
1006 ?75 5ﬂ

Fig. 3 The scope trace when the reflectometer is
connected to a 50 ohm resistive load. As there is no
reflection the load appears the same as an infinite
length of transmission line.
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Fig. 4 The impedance profile of a piece of coax
cable which has a propagation time of 10 nsec. The
far end of the cable was open. The horizontal
scale is 10 nsec per division. The voltage step takes
10 nsec to reach the end of the cable and another
10 nsec to return.

.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
incident 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-

---
-

i o e o
:-.

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.

o e
e
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termination, it appears as an infinitely long
transmission line with no discontinuities to
the reflectometer. 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 meas-
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.

Open and 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 Fig. 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 centimeter of deflection. 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
length of the line is known, this informa-
tion can be converted into velocity factor.

Fig. 5 shows the same piece of coax cable
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 returning echo from the short is
not arriving back at the reflectometer with
the same intensity with which it lett.

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

*nepe — nanosccond — 1X10-# second or one-billionth
second,
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Fig. 6 A 75-ohm coax cable spllced between two
52-ohm cables. The far end was shorted.

enough so it can be neglected when inter-
preting the impedance profiles. Where the
losses are excessive, of course, they must
be taken into account when evaluating the
protfile.

Multi-impedance lines

The impedance profile shown in Fig. 6
was made bv splicing a short section of 75-
ohm coax in between two 52-ohm lines. The
far end of the combination was shorted.

You will notice that the line attenuation
has increased—this is indicated by the trace
as it starts to straighten out in the lower
right-hand corner before reaching the zero
impedance line.

This picture shows very well how time
domain ref]ectﬂmetry 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. The electrical lengths of
the various sections can be readily deter-
mined as well as their impedances.

Transmission line connectors

Next, two sections of RG-8/U coaxial
cable were spliced together by means of
ordinary UHF 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
except that a UHF 90° 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 UHF region.
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gEasmsaas e L A

Flg 7 Two 52 ohm coax cables spliced fngeiher
with standard UHF coax fittings. The connectors
appear as a series inductor.
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Fig. 8 The same as Flg 7 rr::nly a 90°
connector has been added.

........
e $V-:¢:-:?E-:.-\'.-\. TN S Ko e
Ll R L
R -:g;-\:-:--\.- e
= E”\-ﬁ '\-'-:ﬂ'-n- -H-.-:-a-
i) -5'\?'2 R e

< e "'-5

L
.

i B ::E%
L e
o i

i
.

i
= i
o
i x’ﬁ‘a' i e ?-q_:._ }Q};{hﬁ-\.
i e e P
:-:EE o iv ﬁ;;:n;}' -\.-5_::3 ? ;?
- - -:-KEL««.@H:- :-: .:;E'_.;.Ef.g..-
3 o R e o e
; +'$:=_ ﬁx = }{Exiw? .-'3'\-:3.-@-;1-';?
o xziw e i ¥ e e L S e
S L a AL 'H":ﬁﬁ:-'«:-:--c L m L L
-5% e SREEETD S s o e A
s E e - -\.:--\.-\:-3:--&:--' e e e
?.-.-a; .-.-\.3$ e ﬁ e e e 2L e L
. ¥ +E§I§5§$HE?L L :
S e ) s -
B e e
e R e i
SR e e e e o R R
e e T T e T e e e ) X &
M::::-:- :--:33:. %i:. L TR ggo-gi-z-ﬁw mmzxi ""’ﬂi”% e i
e “i:"w;_ -\. :ﬁkﬁ.: :--cf:'-a-.-ﬁx-? -a: x-c'\. .@. ”‘J{EVE"E :"'1, r;ﬂ""ﬁ'.‘:‘""* 'E‘ﬁ'%-ﬁa-‘ '\-a-E
. R e ':“7‘3"-:"-"-"-'5-""4- i e e LR S i
i St S e e
i e e e e "f-:j" T i R _;-:-.-:-"‘
: e T :
- iay R "1-++f$+?a- W%—‘\-E-ﬂ- =
o .
= i Tl
s e R
Cr e ot S L-?J.;“}EE?H e
o o el S g e sl e DD SR R
ffffff -:-:--:-Ei-u-en:-e--:ﬁ-:. % --_Q-E-ﬁ--ﬂ-ﬂi ﬁ:f.g;'_:_ e

Fig. 9 The samé two cables spliced together with
General Radio type connectors.

Fig. 9 shows the same two coax cables
spliced together with General Radio type
connectors. The superiority of these con-
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Fig. 10 An expanded view of the impedance varia-
tions in a section of coaxial cable.

nectors is obvious.
Increased sensitivity

When the vertical gain of the oscilloscope
is changed to increase its sensitivity to im-
pedance 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 been increased to the
point where full vertical scope deflection
represents only 5 ohms.

As you can see, the impedance of the
cable is not uniform throughout its length
but varies more than % an ohm. If the
cable is squeezed or bent sharply to distort
its inner geometry, it causes an impedance
bump 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

[t

__ |

Fig. 12 The impedance profile of a section of 300
ohm twin lead spaced several inches away from
metal objects. The slight impedance "bump" at the
beginning of the line is explained in the text.
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Fig. Il A scope trace showing the impedance
variations in a piece of ordinary "zip cord".

the cable dimensions do not quite return to
normal.

Variations in cable impedance of about
% ohm 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 sensitivity
has been reduced, but impedance varia-
tions, probably 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 ordinary 300-ohm television
feed line. Fig. 12 shows the profile obtained
when the line was connected to the output
terminals and suspended several inches away
from any metallic objects. You will notice a
slight impedance bump at the beginning of
the line caused by the balanced feed line
being connected to the unbalanced coaxial
output of the time domain reflectometer.
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 dropped to almost half of its normal
value.

The line was then threaded through a
short piece of 1”7 water pipe. This simulates
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Impedance "bump" caused by grasping the

Fig. 13
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 vou 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 1” 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.

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 mult-
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
vou to appreciate some of the things which
happen in amateur radio antenna feed sys-
tems.

Lo WIDAG
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Fig 14 When the 300 ohm twin lead was passed
through a 1” water pipe it's impedance dropped
sharply to less than 200 ohms.
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Fig. 15 Part of the 300 ohm twin lead was taped
to a |I” pipe every few inches. The impedance of
the taped section varied considerably and was less
than 200 ohms.
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ohm twin lead into a neat 6" diameter coil. Notice
that at one point the impedance is almost infinite.
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Gene Smar WN3EWYVY
215 East High Street
Coaldale, Pennsylvania

18218

Cheapskate’'s "On The Air’ Sign

Novices, attention! 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? Well, 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. The 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. T had
one that held imported cigars. Next, get a
piece of glass that will fit snugly into the
opening of the box. While youre getting
the glass cut, pick up a small ceramic bulb
socket and a couple of feet of appliance
cord.

Now, get hold of some stencils about 34"
long. Lay out three guide lines on the glass
so each word, on, the, and air are on sepa-
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rate lines. Place the stencils on the glass
backwards and reverse order because you
will be painting the glass from the back.
See Fig. 1.

When yvou have all the letters stencilled
out, get some red enamel paint. Paint around
the letters, not in them. The light will shine
through the words and not the background.
See Fig. 1.

While 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 overnight. When
the cement dries, drill a %” hole in the
bottom center of the box to pass the cord
through.

Take a small wattage bulb, about ten
watts, and screw it into the socket. Take 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.
When the cement dries for a day 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 T had
to do is connect the wire ends to the 117
volt pins on the accessory socket. The sign
lichts up whenever 1 turn the rig to AM or
CW. If vou don’t have an accessory socket
on vour 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. When I first used the
sign, I was able to see 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.

With the On-The-Air sign glaring at your
“QRM”, 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 disturbances.
. . . WN3EWYV

Mobile Installation Without Drilling

With 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
lot of holes in the new car.

Let’'s start with the antenna, which can
be mounted with any good bumper mount,
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 cable away from
sharp edges on moulding, seats, and other
hardware.

Next comes the transceiver. Obtain two
small electrician’s beam 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 selfcontained
power supply, speaker, etc., you are almost
in business, as power can be obtained from
the ignition switch. However, if your rig has
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 supply, so that it
will not be exposed to extreme heat. In
addition, you may be able to use existing
holes to mount it. As a last resort, holes can
be drilled to mount the supply—car sales-
men seldom look under the hood for holes!

Bonding of hood, tail pipe, and all igni-
tion suppression should be taken care of at
this time. The rest of the installation is han-
dled in the normal manner. When the time
comes to trade the old buggy off, not a sign
of mobile installation.

Happy mobiling.
. . . Forrest Thomas KO9MRL

il

i

No-holes mobile mount using electrician's beam clamps attached to the #ransceiver gimbel mount.
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Murray Ronald VE4RE/3CA4RE
Box 974

Brandon, Manitoba

Canada

Relay Energization In Fixed
And Mobile Equipment

The antenna and power switching circuits
in fixed/mobile transmitters and transceiv-
ers should meet several 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 dc 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 PTT (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 relay, 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 switching 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 electrolytic
would be placed at ground potential. In
fixed operation the half-wave rectifier recti-
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27.n
= * Dl |
+ 6 OR 12VDC
FROM FIL. SUPPLY
& OR 12V |+ ( RELAY
500
= S I
s OF SUITABLE T0 PLT,
CURRENT & PIV RATING SWITCH

Fig. |. Relay energization from a 6 or 12 volt

filament supply.

fies the usual ac filament voltage. Consid-
erable 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. The relay resistance should
approximate the proper cathode resistance
value. This hookup is especially suited for
the use of surplus low-resistance de relays.

Energization in the plate circuit of a low
power transmitter stage

Fig. 3 is useful for dc relays in the 1000

TO FINAL
RELAY SWITCHED B+
COIL
DT
l yias 1]
J0 FTT. B+

Fig. 2. Controlling a relay by mounting it in the
cathode circuit of a single-ended modulator stage.
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| A
TO0 RT.T. B+

Fig. 3. Picking up and controlling a relay by wiring
it into the plate circuit of a low-powered transmitter.

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 dc plate supply

Fig, 4A illustrates a conventional circuit
with the relay coil and associated dropping
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 much less than
the current for pulling in the armature.

+250 +250

o 250 250
a7 +1 33 +1
4Tk 33k
5W =44 mA 2w =7.5mA
1000 .. 1000 .n
DC RELAY o DC RELAY
8 yF —— C
l 450V l l
TO BTT. TO PTT.
(A) (B)

Fig. 4. Using the high-voltage dc plate supply to
control a relay.
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 would
certainly be a consideration 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

—— -

ANNOUNCING . ..

SPECIFICATIONS:

Speed, 10-60 WPM in one linear range. h[? 3-wire
key paddle (not supplied). Output (model IR} high-
speed reed relay; model K-1G, I[50-volt blocked-grid
keying transistor. Construction: ',"g inch thick black ano-
dized aluminum cabinet; glass-epoxy board. Internal

monitor oscllla’rnr;’amphfler. jack for patching to re-

ceiver. Power: 105/125 VAC, &0 cycles, 8 watts. Cln:uﬂ'r',-'
all digital, emplnxvmq monolithic m’reqrafed circuits.
Shipping weight, pounds.

THE KEYER WITH A MEMORY'!
the MICRO-ULTIMATIC

MODEL Ki1

THE ONLY KEYER OFFERING:

Dot and Dash Memories

Squeeze Paddle Operation
Integrated Circuit Construction
Linear Speed Control 10-60 Wpm
Built-in Monitor and Amp
Unconditional Guarantee

The Micro-Ultimatic is the most advanced electronic
keyer available. It was first described in June, 1966, 73
magazine. Now completely redesigned and improved, it
offers an ease of operation which is unsurpassed. Inde-
pendent dot and dash memories permit ''squeeze’’ (inde-
pendent) paddle operation if desired. High-speed opera-
tion at 40-60 WPM is completely practical; yet, smooth,
tape-like code at |10 WPM Is generated with an ease
which is surprising. The design and construction of the
K-1 are first-quality, and an unconditional one-year
guaranfee assures your satisfaction. More details are

available in a free brochure.

The Micro-Ultimatic is in limited production now. Orders are handled first-in-first-out. Send check or MO for

$85.00 plus shipping. Sorry, no CODs.

PICKERING RADIO CO. -
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Box 29 o

Portsmouth, R.l. 02871
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David Collins YE3GLX
Ridgeview, Ontario
Canada

How to 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 into be-
coming a ham. But youll 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 lazy! That's right, lazy. There is no
other word for it.

“The code is too hard.” “The theory is
too tough.” My ears ache when exposed to
Morse.” 1 know the excuses—I've 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
yvou 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 cant 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. We 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 talking about. The
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 formed. 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 exceptional 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 something
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-
termined 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
didn't have the aptitude for code. I was
un-codable. The mental monster, procrastina-
tion, had won the first round.
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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 thing about a club, it builds in-
centive even though you know you are only
as stupid as the next fellow. You know darn
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, wouldnt it?
Likewise, if he got his Morse first it would
sure make me look stupid.

For the first time you begin to think dan-
gerously. You think, “Maybe I could learn
this Morse code.” You begin doing very
strange things like sitting down and really
applying vyourself. You listen to WI1AW
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. Ham
radio is on the move, but it is not going
anyplace. Figure on a year. The only im-
portant thing is regular practice and study.
This means regular. Even ten minutes a day,
but every day.

Most important—decide that you can do
it and that you are going to do it. Make
that first important move—start! You can do
it. How do I know? Well, I did it and I am
no genius. All I have ever done is learn Morsz

—and anyone can do that. .
. VE3GLX

Poor Mans Antenna Switch

When 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 1/16 inch to
remove the small ring that keeps it from
pulling off the fitting. Bevel the inside
corner slightly with a knife. Saw four slots
from the back down to the threads. Flatten
the thread end very lightly so it will be
a snug fit when screwed on the chassis
ftitting. 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.

SEPTEMBER 1967

Worked 42 countries in two
weeks with my Gotham Quad

UUADS and only 75 watts . . . W3AZR

CUBICAL QUAD AN-
TENNAS —-these two
element beams have a
full wavelength driven
element and a reflector;
the gain is equal to
that of a three element
beam and the directiv-
ity am[')eara to us to be
exceptional! ALL MET-
AL (except the insula-
tors)—absolutely no
bamboo. Complete with
boom, aluminum aalgly
spreaders; sturdy, -
versal-type beam mount;
uses single 52 ohm coaxial feed: no stubs or
matching devices needed: full instruction for

the simple one-man assembly and installation

are included; this is a fool-proof beam that
always works with exceptional results. The
cubical quad is the antenna used by the DX
champs, and it will do a wonderful job for
you! Remember: These are absolutely complete!
10-15-20 CUBICAL QI.IAH T D A AT o $35.00
10-15 CUBICAL QUAD . SRRty b
15-20 CUBICAL QUAD . . 32.00

BEAMS: new complete with hu-nm anﬂ hardware BWR 1:1:
handles 5 KW : adjustable entire band: %" nnd 1* alum,
alloy tubing; sinﬂlﬂ coaxial feedline:

I
|
!
I *Has 20’ stnal boom

ALL BAND VERTICAL V80 (6 thru 80)
ALL BAND VERTICAL VI60 (6 thru 160)

Remit with order; shipped charges collect.
GOTHAM, 1805 Purdy Ave., Dept. 73, Miami Beach, Fla. 33139

 HOTEL and APARTMENT SUITES

On world famous Wilshire Blvd. Newest and finest

accommodations. California contemporary styling.

Every room equipped with TV and AM = FM radio.

FREE PARKING. Completely air - conditioned.
Large swimming pool and plenty of patio for loung -
ing in the sun just outside your door.

Luxurious comfort combined

with all modern conveniences. (;

THE BEST ADDRESS in

CALIFORNIA
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Lloyd Lane W&APE
922 Mt. Ranier Way
El Dorado Hills, California 95603

Do—It—Yourself Mobile Mount

Having decided to try mobiling for 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 % inch plywood 10% 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 commer

Fig. 1. Do-it-yourself mobile mount constructed 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
dises of % inch felt approximately 2 inches
in diameter were cut out. These felt discs
were placed under the feet of the trans-
ceiver and pressed down with the set to
form a secure socket, resilient and secure.

The base with the mounted transceiver
was then placed in the car and temporarily
propped up to the desired operating posi-
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 at 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 sprayed antique
gold to match the car interior—this was
a wite pleaser! Although this exact design
may not be duplicated exactly because of
different transceivers and cars, this unit
has proved very satisfactory for me.

. .« . WBAPE

Tuning RTTY Shifts With a Piano

Obtaining reference frequencies for setting
up mark and space shifts on RTTY equip-
ment can be quite a problem, but if a piano,
which is in relatively good state of tune, is
available, it will provide 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
“G sharp” from the bottom of the piano key-
board. This note is very close to 850 Hz 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 sharp 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, vou 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 shifting any receiver adjust-
ments, match the “space” tone to the higher
note.

This might be used in conjunction with an
electric organ, but only if the keyboard has
the standard 88 keys. Otherwise you could
wind up with the wrong notes. The piano
method is sure fire . . . except in extreme
cases of “tin-ear .

. + . Tom Park W6SYX
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Most Technically-Perfected, Finest Communication
Arrays in the World! Precision-Tuned-Matched
and “Balun’ Fed for ""Balanced-Pattern’ to assure
“TOP-MAN-ON-THE-FREQUENCY'" Results

=

a4/ Beamed-Power”ANTENNAS, “BALUNS”
I.V. KITS and ROTATOR SYSTEMS!

Enjoy, World renown TELREX performance,
value and durability! Send for PL67 tech. data
and pricing catalog, describing professionally
engineered communication antenna systems,
rotator-selsyn-indicator systems, “Baluns"; I.V.
Kits, Towers, “Mono-Pole”, “Big-Berthas”, ac-
cessories, ete., ete.

Communication
Engineering

[

ASBURY PARK, NEW JERSEY 07712, USA.

- RN
NeSsvwasd
AT

51 PRS0
!ﬁ ”;’[&,‘2@” /1

— with a MATERIAL DIFFERENCE!

Use, is one of the most dependable
testimonials of endorsement, ang Telrex
products are in use in 139 Lands

SINCE 1921
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Robert C. Green W3RZD
3304 Collier Rd.
Adelphi, 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
mounted below this inner panel and because
of this 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
opposite 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, but the
back 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
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storm, but it was blamed on rain 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
lock up your fender anyway.

I removed both antennas and cut a hole
in the lid of one can, just large enough to
pass the BC 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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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 problem. 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. When
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 problem 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.
. . . W3RZD

Antenna Coil Protection

In order to prevent the antenna rf coil in
vour receiver from burning out when a trans-
mit-receive relay fails, solder a grain of
wheat neon bulb (#NE-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 . .
sive.

Sharpening Chassis Punches

Lacking a grinding wheel, a round chas-
sis punch can be sharpened equally well on
an oilstone. Use the first and second fingers
to grasp the “flats” 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 equally sharpen each side of the
punch.

. antenna coils are expen- |

. . . Jack Weatherly K1ZYG |

. Ray Ezelle WPESJJQ |

Watts
on your

mind . ..

get COMDEL'S NEW
“In Line” WATTMETER

$95.00 postpaid US.A.

P Measures absolute power with Idb accuracy in
50* Q systems.

D Operates at all frequencies between 1.5 and
60 MHz

} Calibrated 0.2 to 1500 watts in three ranges.

» Doubles as VSWR meter without the use of
charts.

p Features antenna tune function for maximizing
output from fixed load transmitters.

b Has negligible insertion loss, less than 0.02 db.

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

*QOther impedances available on special order.

beverly airport
beverly, mass.




Alexander Ross WA2BCX
1409 Milford Terrace

Teaneck, New Jersey

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 article 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 terminals are marked in
Braille to allow easy polarity identifications.

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

SONALERT

18 Volts
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heard, the positive lead of the tester is
connected to the anode and the negative
lead to the cathode. Turning 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 rectifier is open.

It is possible to tell the approximate ca-
pacitance of a capacitor by noting the length
of the audio signal that is heard as the ca-
pacitor charges. The larger the capacitor,
the longer it takes for the capacitance to

Circuit diagram of the
polarity-sensitive meter.

° o ! The entire unit is housed
o Negaf“fe in a small plastic meter
s box.

||||_..__|||I_. °* 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.

charge. This device is good for capacitors
down to 0.01 mF. Electrolytic capacitor
polarity can be obtained in the following
manner: if the positive side of the capacitor
is connected to the positive lead ot 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 continu-
ous indicating wrong polarity.

The approximate value of a resistor 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

MODEL 501
Made In USA.

—

$279.95

SHIPPING COLLECT
COMPLETE WITH LENS

SUB-MINIATURE SOLID STATE

TV CAMERA
FOR CLOSED CIRCUIT OR AMATEUR TV

THE VANGUARD 501 is a completely automatic
closed circuit television camera capable of transmit-
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 ac-
cessories or modifications on the TV sets. The range
can be extended indefinitely by using line amplifiers
at repeated intervals or by using radio transmitters
where regulations permit.

There are hundreds of practical uses in business,
home, school, etc. for any purpose that requires you
or anyone chosen to observe anything taking place
anywhere the camera is placed. Designed for contin-
uous unattended operation, the all-transistor circuitry
of the 501 consumes only 7 watts of power.

VANGUARD

SPECIFICATIONS:
® Measures 234" x 4” x 7" (excluding lens and connettors).

® Weighs 3142 lbs.
® Operates on 100-130 volts 50 or 60 cycles, 7 watls.

@ Tested at 10° to 125° F.

@® Advanced circuitry utilizing 35 semi-conductors most of
which are silicon.

® Field effect input circuit for minimum video noise.

@ Resolution guaranteed to exceed standards set by 525
line TV receivers.

® RF :utput 30,000 microvolts adjustable for channels 2
fto 6.

® Video output 1.5V p-p composite with standard nega-
tive sync (random interlace).

® Viewable pictures obtainable with illumination as low
as 1 ft. candle.

® Vidicon controlled light compensation; 150/1.
@ Adjustable iris on lens enables use in bright sunlight.

@ New long life, sub-miniature vidicon with spectral re-
sponse similar to Type 7735A.

® Electronically regulated power supply and thermally
compensated circuits eliminate change in picture quality
when line voltage and temperature fluctuate.

® All parts guaranteed for 1 year (except for open fila-
ment on vidicon or breakage).

@ Fast, low-cost service always available from our factory
in Hollis, N.Y.

Pre-set adjustable controls include the following: Video gain,
video compensation, pedestal level, target voltage, beam voltage,
beam alignment, electrical focus, horizontal frequency, horizontal
size, vertical frequenecy, vertical size, vertical linearity, modula-

tion and RF frequeney output.

Send your order direct to our factery

VANGUARD LABS

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




Howard Pyle W70E
3434 74th Avenue, S.E.
Mercer Island, Washington 99040

Climbing the Novice Ladder: Part X

FN offers Joe and Judy sage advice.

On the appointed Saturday, Judy and Joe
trekked out to FN'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

“"Judy works on the WAS 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 first 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 been 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 satistactory 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 60-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 clubs,
magazines and operating procedures, remem-
ber? I know youre both itching to get back
to vour shacks and pound the key, but there
are other considerations in ham radio that
you should 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
vou go in other words. You will have the
local club situation 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 days, dates back
to their founding in 1914 when the spark
hams of that time generally had to reach
distant stations with messages 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 approx'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,
subject 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 factor, 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 be considered
for membership in the QUARTER CEN-
TURY WIRELESS ASSOCIATION for ex-
ample where a background of 25 years as a
licensed amateur is a requisite to member-

SEPTEMBER 1967

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 devoted to the ham. Of these
there are three which treat with amateur
radio exclusively. One of these, QST, pub-
lished by the American Radio Relay League,
you can have only by becoming a member
of the League. Copies are not available on
the newsstands nor can you subscribe with-
out becoming a League member. The other
two, 73 and CQ are both available in single
monthly copies 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 copies regularly if
you subscribe by 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 discusses the matter of ham publications."
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more than a passing thought. Two that come
to mind right at the moment are RADIO-TV
EXPERIMENTER and ELEMENTARY
ELECTRONICS. While the contents are not
confined to the ham reader alone, there is a
great deal of electronic information of gen-
eral nature which is of considerable 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. ELECTRONICS ILLUS-

TRATED and POPULAR ELECTRONICS
are another pair with similar content. Then
there is RADIO ELECTRONICS and ELEC-
TRONICS WORLD. The former is directed
more toward the radio/TV service technician
although it often includes a number of hints
and tips of wvalue to the ham. ELEC-
TRONICS WORLD is slanted more toward
the upper brackets of electronic readers and
goes rather deeply 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 offerings 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 drug 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 something, so
you wont go wrong on any of them.
“Before we close this discussion 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 their pages to a few elementary
construction and discussion 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 accept an increasing num-
ber of the more complicated articles with a

76

better understanding. He would then lose
interest in a purely novice type ot publication
and quit buying or subscribing to one.
Among the general class of electronic mag-
azines, about the same situation exists; a
considerable number of articles somewhat
over the novice head. They too however, fre-
quently run a construction article or two de-
scriptive of something 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
subscription if you feel that you can afftord
it. Then round out your reading by doing a
rather thorough thumbing 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 pretty consistently every month.
So much for magazines then . . . let's look
at something else.

“The ‘something else’ I'm talking about is
your practical, daily 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 youre doing a number
of things which will earmark a recently
graduated novice the minute he legally en-
ters the General class bands. For one thing,
practically all novices overdo the ‘period’.
This is desirable while you are a novice; use
every single character of the code that you
can in your daily 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 ditt 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 writt