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The DRAKE TR-33C

Amateur VHF
FM Transceiver

$22995

Hand Held Convenience, 12 Channel Capability
SCPC (singie Crystal Per Channel) Frequency Control
Lower Receiver Battery Drain

Expanded Portable Antenna Choice

* 12 Channels—only one crystal per channel provides
simplex OR repeater operation on ANY channel. 2
channels supplied. 5 transmit offset positions, 3
supplied. » All FET front-end crystal filter for superb
receiver intermod rejection. « Small convenient mi-
crophone included. « New lower power drain circuit
on squelched receive. » Nicad rechargeable batteries
supplied. « Built-in battery charger. » Ac and dc power
cords supplied. = Telescoping screw-on antenna
supplied, rubber helix optional. » Channel indicator
light when using external dc supply. = Carry strap
supplied. » Meter Indicates receive strength, xmit
output, or battery voltage. « External speaker jack on
rear panel. » Auxiliary jack on rear panel—may be
used for tone-pad connections, etc. « Traditional R.L.
Drake service backup.

DRAKE TR-33C ACCESSORIES

DRAKE TR-33C SPECIFICATIONS

GEMERAL: * Frequency Coverage: 146-148 MHz, 12 channels
(2 supplied: 146.52 and 146.94). Crystal determines receive
frequancy. = Transmit frequency offset for repeater operation
determined by 5-position switch: Simplex, +B800kHz, and - 600
kHz supplied; any two additional offsets available with acces-
sory crystals. « Power requirements: 13.0 volts dc + 15% ex-
ternal supply OR internal battery supply. * Current Drain (Bat-
terles): Squelched receive: 30 mA; transmit: 400 mA. External
supply: above plus 45 mA for channel switch indicator lamp.
* Antenna: 50chm external antenna through S0-239 connector
OR screw-on telescoping whip antenna supplied, may be re-
placed with rubber helix antenna. » Dimenslons: 5.5" x 2.8" x
8.5 (13.8 x 5.8 x 21.6 cm). » Welght: 4.4 Ibs (2 kg).

RECEIVER: = Sensitivity: less than .5 uV for 20dB noise quiet-
ing. = Selectivity: + 30 kHz adjacent channel rejection greater
than 75 dB. » Modulation acceptance: at least = 7 kHz. = Inter
modulation Rejection: 70 dB referenced to sensitity level.
= First : 10.7 MHz with monolithic crystal filter. » Second I-f;
455 kHz with ceramic filter. » Audio Output: nominal 1 watt at
less than 10% distortion into 8 ohm built-in speaker or external
speaker.

TRANSMITTER: » Rf Output Power: 1.5 watts minimum with
13.0 volts dc supply. = Frequency Deviation: Direct frequency
modulation adjustable to at least + 7 kHz deviation, factory set
at = 5 kHz « Separate microphone gain and deviation ad-
justments « Drake 1525EM Push Button Encoding Mike can be
used direct with no modification.

To receive a FREE Drake Full Line Catalog,
please send name and date of this publication to:

R. L. DRAKE COMPANY

3 ™
Drake AA-10 Power Amplifier Drake 1525EM
10 dB power increase Push Button
greatly adds to . .
the transmitting Encoding Mike
distance covered
by any 2-meter fm
i ; = Micropkone and auto-
trar:scf';er r:'n"'"tg ¢ L ulh patch encoder in single
gt Lo wails ouiput. “Wen convenient package with coil cord and
Small size: 2'H x 2.1"W x 5.5'D (51 x 52 x 140 mm) connector. Fully wired and ready for use,
* High accuracy IC tone generator, na frequency
adjustments.
Drake AC-10 Power Supply = High reliability Digitran® keyboard.
Powers the AA-10, TR-22C, TR-33G and TR-72. Simultaneously * Power r_or tone encader obtained from
can charge the TR-22C/33C nicads. Supplies 13.8 volts up to 3 Iensceier Siough microphions oabie. Mo
amps from 120 V-ac 60Hz Input. » Accessary Crystals. » Model battery required. Low current drain.
No. 1333 Drake MMK-33 Mobile Mount. * Low output impedance allows use with almost
all transceivers.

* Model AA-10 Power Amplifier ..................$49.95 ea. * Four pin microphone plug: directly connects
» Model AC-10 Power Supply ................. 40.95 ea to Drake TR-33C without any modification in
% i 6.30 5 transceiver, Compatible with all previous

cessory Crys R A e A B .40 ea. Drake and other 2 meter units with minor
* Model MMK-33 Moblle Mount .................. 12.95 ea. modifications.
* Model 7079 Vinyl Carrying Case ............... 9.95 ea. ) )

Drake 1525EM, microphone with tone encoder — $49.95
\ .y Drake T073DM without lone encoder — $19.00
All prices (suggested amateur net) and specifications subject Yo change withowt notice.

540 Richard St., Miamisburg, Ohio 45342

@ Fhone: (513) 866-2421 « Telex: 288017

Weslern Sales and Service Center, 2020 Western Street, Las Vegas, Nevada 89102 » 702/382-9470



Buy the 599D’
& get a Free gift

Call: 1-800-633-3410 for your FREE

gift and 599D station from Long’s
. _—

1023.00

FOR THE 599D
STATION & YOUR
CHOICE OF ONE FREE GIFT SHOWN BELOW

KENWOOD 8-599D KENWOOD R-599D KENWOOD T-599D
speaker receiver transmitter

The 8-599D speaker is designed specifically R-599D: e Entirely solid-state # Covers 10- T-599D: ® Solid-state, except driver and
for the 598D series station. ® Frequency 180 meters ® Highly stable VFO ® Os- final stage ® 10-160 meters ®» Modes: USB,
range: 100 to 5000 Hz » Speaker diameter: cillator for 5§ fixed channels * Built-in LSB, CW, AMe Effective 8-pole crystal filter
4%" » Dimensions: 5%" W x 5%" H x 7%4" crystal filters » Noise blanker » Squelch # Antenna impedance: 50 to 75 ohms

D * Weight: 3.3 Ibs. circuit ® Modes: USB, LSB, CW, AM, FM » = Carrier suppression: 40 dB = Power con-
Power consumption: 15 watts. sumption: 350 watts.
CUSHCRAFT ATB-34 BIRD Model 43 KENWOOD TR-7200A
10, 15, 20 meter antenna. THRULINE wattmeter 2m FM transcelver List Price: 189.00
List Price: 239.00 gt List Price: 120.00 U

(

FREE GIFT NUMBER 3,

FREE GIFT NUMEBER 1. FREE GIFT NUMBER 2.

HYGAIN 3806 DENTRON 160-10AT REGENCY HRT-2

handy-talky. super tuner handy-talky.

List Price: 189.95 List Price: List Price: 179.00
129.50

FREE GIFT NUMBER 4. FREE GIFT NUMBER 5. FREE GIFT NUMBER 6.

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

== Longs Electronics

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 « STREET ADDRESS: 3521 10TH AVENUE NORTH BIRMINGHAM, ALABAMA 35234




THIS MONIHS

HORIZONS

All Is Not Goid
That Glistens

Amateur Awards are many and
varied; their colorful certificates
of merit grace the walls of any
shack, testimonials to effort and
accomplishment, and the “fine
tuning” of operating skills.

First QSO

Someone helped when you
needed to learn the code, when
theory seemed to be a foreign
language, and when the Rules
and Regulations just weren’t
getting to you. Now you are
about to go on the air and
actually talk to the other hams!
Still need help? Author Sund-
strom gives you a few ideas of
what to expect and how to get
through the first plunge. It’s
reassuring to know that you’ll
survive and really enjoy talking
to the rest of the world.

Wire Yagi Antenna

Most wire Yagi beam antennas
grow on trees, especially the
160- and 80-meter varieties. For-
tunately, with the invention of
the antenna spreader, compact
high-frequency multiband wire
Yagis with reasonable band-
width can be a reality. Author
W1HXU tells you how.

Power Supply

There are dozens of interesting
and useful projects described
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in the amateur magazines
today. The power required to
run them comes in a variety of
voltages and in different
polarities. There is no need to
build a separate supply for
each one when it is so easy to
make one that will provide
either fixed or variable, positive
or negative, voltages. W1KLK
first tells you about power
supply principles, then shows
you how to build one.

Make Your Own Enclosure

An interesting part of amateur
radio is building your own
equipment. Sometimes the
enclosures that are available
are just not right; they are the
wrong size or shape, or they
cost too much compared to the
value of what you just built.
You can make your own enclo-
sure too, and turn out
something that is unique,
functional, and inexpensive.
WA2PVYV tells you how to do it
with ordinary tools.

That Professional Look

There’s an old adage that goes,
“If it's worth doing, it's worth
doing right.” If you'll apply that
same thought to building your
own gear, you can have a shack
full of equipment that you will
be proud to let your buddies see.
The usual side benefit of a
well-planned and nicely done
project is that it works well, too.
VE3GFN passes along some
pointers on how to do it.

Resistors, Capacitors,
Inductors

You can probably figure out the
function of a resistor by study-
ing the name — it obviously
resists something or other. But
Capacitors? Inductors? What in
the world are they and what do
they do? Author Schreier takes
you through their functions
step-by-step, and gives you a
bit of mathematics to show
how they can work in your
electronic circuits.

lonospheric Focusing

Is there an explanation for those
unusually strong signals that
come and go in unpredictable
patterns? Computers and
sounders have helped find the
reason, and W5LFM tells you
what it takes to understand this
phenomena. Sharpen your wits
and get ready to use the focus-
ing to your advantage next time.

Questions? And Answers!

This segment of the Question
and Answer series gets you
almost to the end of the Rules
and Regulations section, then
delves into some of the more fun
parts of amateur radio. In
addition to listing some things
you cannot do, W1SL talks
about courtesy, finding a
frequency, and what countries
allow third-party traffic.

The Cover

Awards and Certificates — rec-
ognition of effort and accom-
plishment. To many amateurs,
award chasing is what amateur
radio is all about; for others the
certificates are a nice reminder
of contests won, friendships
made, or unusual experiences.
Qur thanks go to WA4SYL, ex-
KP4AOO, for most of the certifi-
cates used on our cover, and
many of those used in the story
that begins on page 12. Color
photograph by Ralph Wright,
K1EGS.

HAM RADIO HORIZONS Decem-
ber 1, 1977, Volume 1, No. 10.
Published monthly by Communi-
cations Technolagy, Inc., Green-
ville, New Hampshire 03048. One-
year subscription rate, $10.00;
three-year subscription rate,
$24.00. Second-class postage
paid at Greenville, New
Hampshire 03048 and additional
offices.




Call toll-free 800'647'8660

for products by MFJ ENTERPRISES

MFJ-16010 ST Super Antenna Tuner

This NEW MFJ Super Antenna Tuner matches every-
thing from 160 thru 10 Meters: dipoles, inverted vees,
long wires, verticals, mobile whips, beams, balance
lines, coax lines. Up to 200 watls RF OUTPUT. Built-in
balun, ioo!

* Operale al bands with one anlenna = Warks with all
so0lid stale and tube rigs = Ulra compact 5 x 2 x 6

ol b ERTENNA TUNER

MFJ-16010 Antenna Tuner

Now you can operate all bands — 160 thru 10 Meters
— with a single random wire and run your full trans-
ceiver power output — up lo 200 watls AF power
OUTPUT.

* Small enough 1o carry in your hip pocket, 2-3/16 x
3-1/4 x 4 nches « Maltches low and high impedance by
interchanging input and output » S0-239 coaxal connec-
lars + 12 position tapped induclor, Stacked toroid cores
* At 1.8 MHz tuner matches 25 lo 200 ohms,

CWF-2BX Super CW Filter

This MFJ Super CW Filter gives you 80 Hz bandwidth,
and extremely steap skirts with no ringing for razor
sharp selectivity that lets you pull signals oul of heavy
QRAM. Plugs b iver and ph or t
between audio stage lor speaker oparation.

¢ Selectable BW: BO. 110, 180 Hz = 60 dB down one
oclave from center frequency of 750 Hz for 80 Hz BW
* Reduces noises 15 dB « 9 V battery » 2-3/16 x
3-1/4 % 4 inches = CWF-2PC, wired PC board, $19.85.

inches = Uses foroid cores

MFJ-8043 IC Deluxe Electronic Keyer

This NEW MFJ Deluxe Keyer gives you more features
per dollar than any other keyer available.

* Uses Curlis-8043 keyer chip * Sends iambic, auto-
matic, semi-automatic, manual * Use squeeze. single
lever, or atraight key ®* Dot memory, self-complating dots
and dashes, Jam procl spacing, instan! stant = RF prool
* Solid state keying +300 V max » Welghl, tone, vol-
ume, speed contrals ¢ Uses 4 Cecells; external power
jack » B x 6 x 2 inches » Sidelone and speaker « Op-

CMOS-8043 Electronic Keyer

State of the arl design uses CURTIS-8043 Keyer-on-a-
chip.

* Bult-in Key = Dot memory = lambic operation with
external squeeze kay * 8 to 50 WPM « Sidetone and
speaker * Speed, volume, tone, weight controls » Ultra
relisble solid state keying T 300 volts max. = 4 position
swilch for TUNE, OFF, ON, SIDETONE OFF * Uses 4
penlight cells & 2.3/16 x 3-1/4 x 4 inchas

LSP-520BX Il Log Speech Processor

Up to 400% more RF power. Plugs between your
microphione and transmitter.

= Glves your andio punch power 1o slice through QRM
* 30 dB IC log amp and 3 active fiters = RF protected
* 9 V battery * Two Mic jacks: %" phone jacks, un-
committed 4 pin jack « QOutput cable = 2.1/8 x 3-5/8 x
5-9/18 inches e« LSP-520BX, in standard MFJ en-
closura, electronically identical, $49.95.

tional squeesze kay: $28.95

SBF-2BX SSB Filter

Dramatically improves readabillty.

= Optimizes your audio to reduce sideband splatter, re-
move low and high pitched QFM. hiss, slalic crashes,
background noise, 60 and 120 Hz hum = Reduces
fatmque during contest, DX, and ragchewing < Piugs
between phones and receiver or connec! between audio
stage for speaker operation * Selectable bandwidih IC

active audio fiter » Uses 9 wvolt battery » 2-3/16 x
3-1/4 % 4 Inches

$2995

MF J-200BX Frequency Standard

Provides strong, precise markers avery 100, 50, or 25
KHz wall into VHF reglon.

* Exclusive circuilry suppresses all unwanled markers
* Markers are gated for positive identification. CMOS
IC's with (ransisior outpul. = No direct connection
necessary * Uses 8 volt baltery « Adjustable trimmer
for zero beating to WWV = Swiich selects 100, 50, 25
KHz or QFF = 2-3/16 x 3-1/4 x 4 inches

54995

MFJ-1030BX Receiver Preselector
signals (i

Claarly copy weak unreadabl
3to 5 "'S" unils)

* More than 20 dB low noise gain ® Separate input and
output tuning controls give maximum gain and RF selec-
tivity to significantly reject out-of-band signals and reduce
image responses = Dual gate MOS FET for low noisa,
strong signal handiing abilties = Completely stable = Op-
timized for 10 theu 30 MHz = 9 WV batlery = 2.1/8 x
3-5/8 % 5-9/16 inches

signal

MFJ-40T QRP Transmitter

Work the world with 5 watts on 40 Meler CW.

* No tuning * Matches 50 ohm load * Clean oulput
with low hammonic content = Power ampiifier transistor

pratecied against bumout * Swilch selects 3 crystals
or VFO input » 12 VDC » 2-3/16 x 3:-1'4 x 4 inches

MFJ-40V, Companion VFO §29.88
MFJ-12DC, IC Regulated Power Supply,
1 amp, 12 VDC $29.95

179

CPO-555 Code Oscillator

For the Newcomar lo learn the Morse code.

For the Old Timer to polish his fisl.

For the Code Instrucior o teach his classes.

= Send crisp clear code with plenty of volume for class-
rgom use * Sell contained speaker, volume, tone con-
trols, aluminum cabingt » 9 V battery * Top guality U.S.
constructon = Uses 555 |C timer » 2-3/18 x 3-1/4 x
4 nches

TK-555, Opticnal Telegraph Key $1.95

W *19%

C-500 Digital Alarm Clock

This digital alarm clock is also an ID Timer. Assembled,
too!

= Gives ID buzz every 9 minutes automatically, or after
tapping ID/doze button = Pressing ID/doze button dis-
plays seconds * Large 63 inch digils » Easily zeros
to WWY = AM and PM LED indicators = Power out indi-
cator » Fast set, slow set buttons » 110 VAC, 60 Hz
® 3-1/8 x 3-3/4 ¥ 3-3/B inches  One year warmanty
by Fairchild

Order any product from MFJ and try it. f not delighted, return within 30 days for a prompt refund (less shipping).
Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.

Order By Mail or Call TOLL FREE 800-647-8660 and Charge It On

MFJ ENTERPRISES

BanwhuERicann

P. O. BOX 494
MISSISSIPPI STATE, MISSISSIPPI 39762

In Europe contact: ING |. STERN, Lohkoppeistrasse 27, 2000 Hamburg 76, West Germany. Tel.: (040) 299-6110, Telex: 2161808 STEX D




4 ELEMENT-3 BAND
10-15-20 METER BEAM

Cushcraft engineers have incorporated more than 30 years of design
experience into the best 3 band HF beam available today. ATB-34
has superb performance with three active elements on each band,
the convenience of easy assembly and modest dimensions. Value
through heavy duty all aluminum construction and a price complete
with 1-1 balun.

Enjoy a new world of DX communications with ATB-34!

SPECIFICATIONS

FORWARD GAIN - 7.5 dBd WIND SFC - 5.4 Sq.Ft.
F/B RATIO - 30dB  WEIGHT - 42 Lbs.
VSWR - 15-1  WIND SURVIVAL - 80 MPH.

POWER HANDLING - 2000 WATTS PEP
EoSTSTIOn T e $239.95
TURNING RADIUS - 189"
COMPLETE
UPS SHIPPABLE NO EXTRAS TO BUY
IN STOCK WITH DISTRIBUTORS WORLDWIDE

&cushcraft

CORPORATION
BOX 4680, MANCHESTER, N.H. 03108
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FROM HERE

It was just thirty years ago, on December 23rd, 1947, to be exact that a group of
scientists at Bell Laboratories built a one-stage amplifier circuit around the world's first
transistor, giving birth to a whole new era of electronics and communications. But the
beginning of the story was not in 1947, but long before. There had been hints of
amplification in semiconductors as early as the 1920s but few experimenters could
duplicate the results. Nobody realized the effect of semiconductor impurities nor
understood the action of semiconductor materials.

In 1930, Dr. Julius Lilienfeld, a German physicist, actually patented a semiconductor
amplifier that could be compared to today’s mosfet. Although Dr. Lilienfeld's amplifier
worked, it could not be duplicated by other workers, and it slowly slipped into oblivion.

In 1939, Dr. William Shockley made an entry into his lab notebook at Bell Labs, "It
has today occurred to me that an amplifier using semiconductors rather than vacuum is
in principle possible.” It was nearly eight years before this concept would bear fruit. A
large part of this period was spent in learning more about that old bugaboo,
semiconductor impurities.

The 1N21 crystal detector, developed during World War |l and the workhorse of
wartime radar receivers, provided some of the impetus. After the war a solid-state
research team at Bell Labs, co-headed by Dr. Shockley, started experimenting with
germanium and silicon, two semiconductors that were easy to work with. As one of the
group said recently, “We felt that the area was so fertile that you could devise an
experiment in the morning, go out in the lab and try it in the afternoon, and then write
a paper about it that evening.”

The first device the group attempted to build was what is now called an insulated-
gate fet. The device didn’t work. The group scrambled around, dug into the literature,
and spent long hours discussing the alternatives.

Dr. Walter Brattain tried an experiment where he covered a metal point with a thin
layer of wax and pushed it down on the surface of a piece of silicon. He then
surrounded the point with a drop of water and made contact to it. The water was
insulated from the point by the wax layer. He found that voltages applied between the
water and the silicon would change the current flowing from the silicon to the point.
Power amplification had been achieved! Unfortunately, the drop of water would
evaporate almost as soon as things were working well.

This led to experiments with other electrolytes that didn’t evaporate so readily. Then
they discovered a thin oxide layer on the surface of the semiconductor under the
electrolyte and decided to use a spot of gold as a field electrode to
eliminate the electrolyte.

When this was tried, an electrical discharge between the point and the gold spoiled
a spot in the middle — when they had washed off the electrolyte they had inadvertently
washed off the oxide film, which was soluble in water. However, by placing the point
around the edge of the gold spot they observed a new effect — when a small positive
voltage was applied to the gold, the current flow was greatly increased. Four days later
two gold contacts less than two-thousandths of an inch apart were made to the same
piece of germanium and the first transistor was born.

Nine years later, in 1956, the three inventors, Dr. William Shockley, Dr. John Bardeen,
and Dr. Walter Brattain were awarded the Nobel prize in physics. Little did they realize
that their crude laboratery device would spawn a multi-billion dollar semiconductor
industry that today affects all our lives.

Jim Fisk, WiHR

editor-in-chief
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ICOM wants you to

Begin with the Best

As you develop your skills, increase your participation in Ham Radio activities, and add
hardware for ever-increasing flexibility of operations, you’ll come to know ICOM. Just ask
any old Ham. ICOM is the quality name in VHF/UHF Amateur Radio equipment because it is
simply the best. ICOM is the line you’ll want to move up to for unequaled quality and features.

But you needn’t wait until you can trade in a truck load of equipment to reach up to ICOM.
You can begin building your Amateur Radio operations with reasonably priced ICOM units
that have flexible add-on features when you purchase your very first voice transceiver. And
when you are installing ICOM’s top-of-the-line fixed station unit, the ICOM equipment you
began with will probably still be an important integral part of your active hardware.

Don’t delay in moving up to ICOM: begin with the best.

‘oa
=N F g Foprs -
’ ST -

Clockwise from lower lefi: 1C-211 4MHz, 2 meter, All Mode Transceiver; [C-245 Mobile 2 meter Transceiver; 1C-22% Mobile VHF
FM Transceiver; 1C-502 Portable 50 MHz SSB Transceiver; 1C-215 Portable 2 meter FM Tranceiver; 1C-30A Mobile UHF FM Transcelver.

Ask your dealer for ICOM’s complete product line catalog, or
mail your request to an address below,
VHFIUHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by:

ICOM WEST, INC. ICOM EAST, INC. ICOM CANADA

Suite 3 Suite 307 7087 Victoria Drive
13256 Morhrup Way 3331 Towerwood Drive Vancouver B.C. V5P 3Y9
Bellevue, Wash. 98005 Dallas. Texas 75234 Canada

(208) 747-2020 (214) 620-2780 (604) 321-1833

More details? Ad Check page 78. December 1977 [iial 7




The flea-market season is over, the radio club picnics are all just a memory, and the
field-day exercises are left behind with a resolve to improve the performance and score
next year; what do you do now?

Well, this is the time to increase your personal enjoyment or involvement in our
hobby. There are plenty of on-the-air activities in which you can do your stuff during the
winter months. A whole new set of conditions are in evidence on our bands. The static
has gone south with the sun, leaving 160, 80, and 40 meters fit to inhabit again. The vhf
bands are no longer subject to sporadic openings as in the summer, but there is
activity there — especially during the January VHF Sweepstakes event. Generally,
conditions are more predictable in that there’ll always be some band where you can
find lively activity if you look around a bit. Club meetings, of course, should not be
forgotten; they’re great for keeping you informed about new developments, new
activities, meeting new hams in the area, and for generating ideas and the enthusiasm
to carry them out. But, it is in the area of on-the-air activities that you can really do
things during these cool months. There are some big contests that you can enter —
like the Annual ARRL DX test, or the CQ World Wide WPX Contest. If you like single-
band forays, try the 160-meter Contest, or the 10-meter Contest, or both.

You don’'t have to go for the big ones to get your baptism in contest operating;
there are dozens of smaller activities to be heard on the air every week. Try some of the
QSO Parties sponsored by a club or group in some particular state or county. If you
would like to hear how some of the earlier transmitters behaved, listen to (or join) the
Classic Radio Exchange, where they use equipment that has been built since 1945, but
is at least 10 years old — the age of the rig figures in the contest score. Then there is
the Ten-Ten International Net QSO Party to keep the 28-MHz band alive during the winter.

Are you a beginner, afraid to dive into one of the big events? Don’t let that stop you;
there's a Novice Roundup coming soon. Or, how about public-service work? Several of
the well-established traffic nets have slow-speed auxiliary sessions that are designed to
train newcomers in the procedure of handling messages. You can join the local club
effort in the Simulated Emergency Test, and gain experience and confidence that will
stand you in good stead when the real thing hits your vicinity.

There are many things that you older hands can do — like the OOTC (Qld Qld Timer's
Club) QSO party. Or, try dragging out your hand key, dropping in on a Novice contest,
and working a few of them. Your good sending and correct procedure will give them an
example to follow, and they'll get a kick out of working someone who is farther up the
ladder than they are; “Gee, he’s an Extra, and he called me!”

If you really want to start something, stand up at the rext club meeting and ask who
is the newest licensee in town, or if anyone has his ticket but doesn’t have a rig or
antenna yet, or who has so much TVI that operating in a contest is out of the question.
Offer him the use of your station for some on-the-air event. I'll bet neither one of you
will ever forget it!

Tom McMullen, W1SL
Managing Editor
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SPECIAL TRIPLE BONUS DEAL

HAMS
BETTER!

North ... south...
east ... west

All leading brands . . .
in-depth stocks . . .
new/used gear.

HY-GAIN
THEDXX

De Luxe, 6 element Hy-Gain
Thunderbird, covers 10, 15,
20 meters. Separate low
loss traps for each band.
Hy-Gain Beta match for low

TRIEX W-51 5
TOWER [}

Our upackmu deals

can’t be beat! VSWR with 50 ohm line.
The “package”
antenna, lowar, rolator ngasi elament. 31,1 H,
Inquire Boom: 24 it
Every-day special ki o N
CDE HAM Il M. wid survva: 100,
12995 el
SHURE 444 ‘ ICOM IC-22S VHF Transceiver
33.95 plus CUSHCRAFT
shipped prepaid, Ringo Ranger
UPS (Brown). Antenna

27900! BIRD ELEMENTS
Shlpped (Mot supplied with BIRD wattmeter)

prepaid, 2-30MHz .., 42.00
UPS 25-1000MHz . . . 36.00
. Brown)

OVER THE COUNTER (Mon. thru Sat. 10AM to 5:30PM). PHONE, WHITE SAME DAY SHIPMENT MOST ITEMS.

Ham Rap1o OUuTIET

SOUTH NORTH (Main Office) SOUTH
Anaheim, Calif. 92801 Burlingame, Calif. 94010 Van Nuys, Calif. 91401 Km:m:;
2620 W. La Palma, (714) 761-3033 | 999 Howard Ave., (415) 342-5757 | 13754 Victory Blvd., (2i3) 988-2212 Jim Rafferty, )
1 mile east of Knott's Berry Farm, 5 miles south an 101 from S.F. Airport. Dealer inquiries inviled, WASUCE /K6AAR,
= other well known hams,
ﬁ - » ATLAS » BIRD « CDE » COLLINS « CUSHCRAFT » CURTIS « DENTRON » DRAKE  EIMAC « HUSTLER give you courteous,
L e HY-GAIN ¢ ICOM ¢ KENWOOD = KLM ®« MOSLEY « SWAN ¢« TEMPO « TEN TEC « TRI-EX ¢ YAESU = more. personalized service.

More details? Ad Check page 78. December 1977 [E_::] 9
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() 215 L@ON WHAT WE'VE GOT R
“ N IN STORE FOR YOU!! e

' : it
YAESU FT-301D "'GOLD LINE"

VARIETY gPLUS . . .
2>  S-E-R-V-I-C-E

There are TWO IMPORTANT FACTORS in any purchase of ham
radio gear — the PRODUCT and the DEALER — or, in otherwords,
8 WHAT you buy and WHERE or from whom you buy it. Hence, at
BURGHARDT AMATEUR CENTER, we stock & sell AND Guarantee
& S-E-R-V-I-C-E only TOP-QUALITY/BRAND-NAME merchandise
] EL“TS.“"’—‘ carry a COMPLETE LINE of operating aids & accessories
to fill virtually every ham need. BUT, it's not so much WHAT we —|
sell, rather HOW we sell it that’s worth your consideration.
MAIL & TELEPHONE ORDERS . . . “WELCOMED"' — They're our business!! --
When it comes to FAST DELIVERY, HONEST DEALING and (RNNEEDY
COURTEOUS/DEPENDABLE S-E-R-V-I-C-E, we don’t just adver-
tise it — WE GIVE IT!! Ham radio is our ONLY business, and as --
such, we don’t pretend to be “Big Operators” or ‘‘Wheeler-Dealers” -'

but choose instead to offer FRIENDSHIP and PERSONAL
S-E-R-V-I-C-E plus RELIABILITY to those who realize there is
MORE to a “GOOD DEAL" than just the ‘‘lowest price”” available,
In the final analysis, the “REPUTATION" of the DEALER standing
behind your purchase is worth as much or MORE than the quality
of the product itself.

SERVICE?? NO PROBLEMI It's OUR Policy.

In short, we S-E-R-V-I-C-E WHAT WE SELL as well as those we sell
to, and we firmly believe that there is NO SUBSTITUTE for the
kind of “GOOD" S-E-R-V-I-C-E that we are READY, WILLING and
ABLE to provide you with. Sure, it may cost you a little more
“NOW™ — but, when you deal with us, it will SAVE YOU a lot of
time, a lot of trouble and a lot of hassles in the long run.
WE'RE FOR REAL — THERE’S NO DOUBT ABOUT IT!

73's
STORE HOURS: 124 First Avenue Northwest
TUESDAY thru SATURDAY P.O.Box 73
9:00 A.M. 10 5:00P.M. Watertown, South Dokota 57201
Closed Sunday & Monday Phone 605-886-7314

“America’s Most Reliable Amateur Radio Dealer”’ --
Your Full-Line Ham Dealer Where S-E-R-V-I-C-E is our most important product. -'

Write today for our latest Bulletin/Used Equipment list.




NEWSLINE

WB8YMB'S LIFE WAS SAVED recently when a fellow engineer at WKYC-TV, who had just
assisted at the taping of a show on the "Heimlich Technique,' used that technique on
Cliff as he choked on a bite of food in the station cafeteria. TIronically, the Lake
Erie ARA, to which Cliff belongs, had had a club program on the Heimlich technique and
CPR about 15 months ago, and has a repeat scheduled for next month's program. It's
highly recommended as a club program with life-saving potential.

EXTRA CLASS APPLICANTS wishing to apply for a 1x2 callsign immediately after passing
the Extra exam should bring their 1x2 application along when they appear for the exam,
Then — assuming they've passed — ask the examiner to send in the 1x2 application
along with the upgrade papers. If the 1x2 application is submitted separately, before
the new Extra Class license is received, considerable delay is likely while the two
submissions find each other.

Pre-1917 Amateur Licensees must apply for 'Grandfather" credit toward an Extra Class
license before next March I, after which it will no longer be offered. Grandfather
credit has heen available for quite a few years but no one has claimed it for some time.

THE FCC WAS CHALLENGED sharply by Richard Ziegler's lawyer in the aftermath of the
former FGC Special Licensing Chief's conviction for bribery (November HRH). What up-
set the lawyer (and Federal Judge Malcolm Muir) was a memo from the Chairman's office
reportedly cautioning Commission employees to restriet their testimony at the trial.

The Lawyer's Contention is that the circumstances of Ziegler's case really go much
further than the four cases for which he was indicted and tried, and that "favors (such
as preferred Amateur callsigns) are routinely granted," even though they shouldn't be.

Further Investigation is going on, with some stories currently going around that
the number of Amateurs potentially involved is "in the hundreds!"

AMSAT-QSCAR 7 ORBITAL DATA CALENDAR has been published by Skip Reymann, W6PAJ. This
improved version contains all orbital dates and information for 1978. It is designed to
be hung on the wall, and includes information on operating schedules and frequencies,
telemetry decoding equations, and step-by-step methods of determining times of satel-
lite passage.

The Calendar Is Available, post-paid, for $5.00, U,S. funds, or 30 IRCs, Cost to
AMSAT members is $3.00; free to AMSAT Life members. Orders and payments should be sent
to Skip Reymann, W6PAJ, P.0. Box 374, San Dimas, California 91773. A self-addressed
gummed label will speed handling of vyour order.

Proceeds From The Sales of the calendar will help AMSAT in their continuing program
of developing and launching new satellites.

SIMPLIFYING AMATEUR RULES in a fashion similar to the proposed CB Rules rewrite
(Docket ZI318), has drawn some favorable comment in view of the very positive reaction
thus far registered for the CB-Rules effort. Such a rewrite could have many benefits
for the amateur frarternity, for example, elimination of many of the ambiguities that
confuse amateur operators and thereby generate new petitions for rule making.

FCC's Radio Control Rules, Part 853(C) is stock number 004-000-0341-1 and sells for
SOE f;ggoghe Superintendent of Documents, U.5. Government Printing Office, Washington,
CB Rules Subpart E (Technical Specifications) is newly out; its stock number is

004-000-00343-8, also 80¢. MNote the GPO's minimum order is $1.00.

ARRL'S "WASHINGTON AREA ACTIVITIES COORDINATOR'" is Hal Steinman, K1FHN. Hal's
responsibilities will include the entire Washington scene; Congress, O0TP, the White
House, and various government agencies including the FCC. He'll continue to work out
of Newington while continuing other League responsibilities.

"RELICS OF THE ELECTRICAL AGE" is a 48-page directory of both museums and private
collections featuring electrical and electronic memorabilia just published by the
Smithsonian Institution. Compiled by Robert Belfield with the aid of a grant from
IEEE, it is available free from the Diviszion of Electricity and Nuclear Energy, Smith-
sonian Institution, Washington, D.C. 20560.

FOUNDATION FOR AMATEUR RADIO'S 1977 scholarships went to WB4HBK (the John W. Gore
Memorial Scholarship), WBINIQ (The Richard G. Chichester Memorial Scholarship), WB@QCC
(the Edwin S. Van Deusen Memorial Scholarship), and WB9SZN (the Radio Club of America
Scholarship). Congratulations to alll

FEWER NEW AMATEURS RECEIVED LICENSES this past July than in July 1976 — 14518 vs
15873. This August's totals just barely exceeded last August's 16685 to 16414. All
those totals were comfortably ahead of earlier summers; 1975 and before averaged about
8000 a monch for July and August.

December 1977 [:E:] 11
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All Is Not

BY JIM GRAY, WiXU

... Hey, OM, do you belong to
the RCC?" If you're a
newcomer, a beginner, a
Novice, this question may
come as a surprise during one
of your QS0Os. What is “RCC?"”
What does the other station
mean by “belong?” You don't
quite know how to answer the
question; so you ask for
information, and learn that RCC
stands for Rag Chewers' Club.
In short, you're being asked if
you have qualified for
membership in a group whose
members have each made one,
continuous, half-hour contact
by Amateur Radio with another
member. *Rag chewing” is the
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Gold That Glistens

amateur’'s name for
“Ratchetjawing,” a term well
known to CBers, and is a time-
honored passtime among
hams. To join, you must be
sponsored by someone who is
already a member, and your
badge of membership is a
certificate signed by “The Old
Sock."” The membership, and

the piece of paper for your wall,

constitute an award, perhaps
the first of many you'll receive
during a long and active career
in Amateur Radio.

What is an award?

In Amateur Radio there are
literally hundreds of awards,

usually earned for an operating
activity of some kind in which
an amateur fulfills the
requirements established by a
group that sponsors the award.
Awards are sometimes made
for perseverance and operating
skill, for meritorious service to
the public, or for operating
achievement. Some, like the
RCC award, are very easy
to achieve, but others are
extremely difficult, and may be
held by only a few
distinguished amateurs in the
entire world.

Although a few amateurs
may be criticized sometimes as
certificate seekers, the



certificate is only the symbol of
the award itself, and the ham
who has qualified for it and
earned the right to display the
certificate has the satisfaction
of knowing that he has worked
long and hard for the award. In
most cases, it's the trip and
not the arrival; the means and
not the end, that brings the
greatest satisfaction.

Who awards the awards

The first awards in Amateur
Radio were established by the
ARRL (American Radio Relay
League) and the RSGB (Radio
Society of Great Britain). Some
of these original awards are
still being issued and are
greatly sought by hams
everywhere. Newer awards by
other organizations of Radio
Amateurs including the
International Amateur Radio
Union (IARU) and similar
groups — all in some way
radic-associated — are just as
prestigious, and as difficult
to earn.

At present there are over 80
major awards, and many more
minor ones for which amateurs
everywhere are competing —
not always against each other,
but also against time,
propagation conditions, power
and antenna limitations, and
other factors that are often
beyond their control. Such
conditions make the chase
more exciting and the award
more valuable when, and if, it is
finally won.

Perhaps one of the earliest
domestic awards sponsored by
the ARRL was the WAS —
Worked All States — award,
which requires the amateur to
show proof of having worked
all fifty states of the United
States of America. You can use
any band or any mode to
accomplish your WAS, and the
proof will be the confirmation
of contact — QSL — cards that
you receive. The QSL cards are
sent to the ARRL, which
verifies them, issues a
numbered certificate, and
returns the cards to you.

Although you may think that

this is a simple and easy award
to earn, remember that states
having low Amateur
populations may be difficuit to
work. For example, Delaware,
Montana, Utah, Nevada,
Vermont, and Wyoming are
among the more difficult for
this reason.

After you have achieved
WAS, you may want to try it on
each band, or perhaps all five
high-frequency bands, from 80
through 10 meters. There are
single-band endorsements for
your original WAS certificate,
and there is a separate
certificate entirely for the Five-
Band WAS award which
became effective January 1,
1970, and requires that you
work all states on each of five
different amateur bands.

You must make all of the
contacts for any award from

the same location, or locations
within 25 miles (40km) from
each other. You cannot count
contacts made before the
official dates of statehood for
Alaska or Hawaii (August 21,
1959, and January 3, 1959,
respectively) and you cannot
count contacts made by
repeater. The one exception is
OSCAR contacts, which
entitles you to a special
endorsement for working all
states via the Amateur
Satellites.

In the early days of radio,
when fewer amateurs were on
the air, when the average
station was perhaps 25-50
watts power, when receivers —
especially at the higher
frequencies — were not all that
good, and when fifteen meters
was not available to Amateurs,
WAS was somewhat more

A sampling of several of the better-known certificates from the American Radio Relay
League shows some that are awarded by nomination and others that can be applied
for. The Public Service award is given for outstanding performance during times of
emergency; a good operator can be nominated for the A-1 Operator Club in recognition
for on-the-air habits. You can apply for a Code Proficiency certificate at the lowest
level, 10 wpm, and work up to the highest, 40 wpm. If you contact all 50 states you can

apply for the WAS certificate.

W THE AMERICAN RADIO RELAY LEAGUE INC
CRATETLT

SRS e LEAR S

Fublic Seovice Ruard

THE AMERICAN RADID RELAY LEACUE INU
@ ‘A<1 OPERATOR CLUB :

Bembaki e o S| Tt €021 v s o bt g i
iy L} ol g gt i i el [ et st . Gy
R T it

g bt

A THE AMERICAN RADIO RELAY LEACUE INU
X bt SR, e, L 8

frrtifieate of fode Proficieney

THE AMEETCAN HADID RELAY LEACUE, INC.

ACHIEVIMENT AWARD

CPERATING
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HAS THIS DAY SUBMITTID EYIDENGE TO' THE AMERICAN RADIO. RELAY LEAGUE SHOWING TWOWAY
COMMUNICATION WITH OTHER AMATELIR STATIONS IN AT LEAST ONE HUNDRED DIEFERENT COUNTRILS

SNCE 15, TME. FHIS LANCE AND ATTESTS

TO MEMBERSHIP I THE DI CINTURY CLUR.

NEVIRGTON, CONNECTICUT

Rherg. Haat, Wit

Communkatina wanages, b . B, L

This is perhaps the most prestigious and most sought award in amateur radio. With
a minimum requirement of contact with amateurs in 100 countries, it is just hard
enough to keep you on your toes. Between 100 and 200 countries, you'll spend a lot of
time in the shack, playing the propagaticn and pileup games, and by the time you get
near the 300 countries mark, you will know you have been through the mill. It's an
ARRL award, and when they say it recognizes outstanding performance they're not
kidding! Varlous band and mode endorsements are available. Just to keep you in top
form, they also offer a five-band DXCC,

and hone their stations to a
fine edge of efficiency.

Interestingly, Five-Band WAS
is a one-time award only, and a
beautiful, personalized tile
commemorates your
achievement.

difficult to achieve. That is why
Single-Band, or Five-Band, WAS
was introduced, to make the
accomplishment as difficult to
obtain as it used to be, and to
encourage Amateurs to
sharpen their operating skills

The Czechoslovakian version of the Worked All Continents award is S6S (Spojeni se
6 Svetadily). Contacts with stations on each continent can be recognized for five ama-
teur bands by endorsement stickers for each one.
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One more thing: Anyone in
the United States or its
possessions, Puerto Rico, or
Canada, who wishes to try for
the WAS or Five-Band WAS
award, must be a member of
the ARRL. From this you may
correctly infer that Amateurs
elsewhere in the world are
eligible; the only difference
being that they do not have to
belong to the ARRL.

DXCC

The DX Century Club award
is, as its name implies, an
award issued to an amateur

An interesting award for the amateur
who uses both phone and CW is this
certificate from South Africa. To earn
this one you have to work stations in six
countries on each of six continents on
both phone and CW.

who has worked 100 countries
by Amateur Radio. This is one
of the oldest and most
prestigious awards, and
doesn’'t stop at 100 countries,
either. The basic certificate is
issued in honor of your
accomplishing the first 100
confirmed contacts, but there
are endorsements for each
additional ten countries,
submitted in groups of 20, that
will be added to your certificate
as you increase your stations-
worked totals.

The contacts for general
(mixed modes) and phone
DXCC must have taken place



since November 15, 1945,
(effectively three months

after cessation of World War ||
hostilities). Recently, a CW
DXCC award was introduced,
and contacts for this one must
have been made since January
1, 1975.

Although it is relatively
simple to work 100 countries,
or even 200 countries, the
going begins tc get really
tough after about 250 DX
confirmations have been
received. As with other awards,
the cards must correctly list
your call, and give details

71
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This Interesting certificate comes from
Poland. To obtain it you must talk to
amateurs in 16 of the 23 countries that
are on the 21st Meridian, where Warsaw
is located. It is also available to Short-
Wave listeners on a "“heard" basis.

confirming the fact that two-
way communication was
established. This means that
“heard-only” stations don't
count for DXCC. As you pass
the 250-countries-worked total,
you may submit cards in
groups of 10; and when you
pass 300, you may submit in
groups of 5.

As political climates and
boundaries change, some
countries are created and
others deleted, meaning that
the “‘official countries” list —

has this' dn_y s to it aatisky 1 'cmdmud two-way commamica-
tion with edlm- amateur stations in each al’ the six recognized continental areas of the world
—Nﬁrli: America, South America, Europe, Asia, Africa” and ‘Oceanin, This certificate is
issued in recognition of his excellent performance, and ke i, in addition, suthorized to in-
E'"d' ‘hf letters W.A.C. (Worked-All Cvfmnqnu) on hwﬁabm cards an wnupo@d

One of the earliest tests of a beginners skill at operating, propagation forecasting, and
patience is to contact an amateur station on each of the six major continents. The
recognition of that feat is in the form of a Worked All Continents (WAG) certificate. It
is an International Amateur Radio Union award, administered by the |ARU Head-
quarters (ARRL Headguarters) in Newington, Connecticut. It can be endorsed for a
specific band or mode of operation. A five-band WAC certificate is also available. Ama-
teurs outside the United States and Canada must apply through their own IARU mem-
ber society.

which is established at ARRL
Headquarters — changes. In
the years since DXCC has been
established, many countries
have been deleted, but before
then many amateurs worked

them for credit. When you
reach the "top ten” status in
DXCC, the worked countries
that no longer exist are deleted
from your totals, but are listed
along with your name and call

What appears to be a wood-cut print adorns this certificate from Group OSA in Ant-
werp, Belgium. It was printed by the World’s most ancient printing office, which was
established in 1520. You can obtain one of these by contacting 5 stations in Antwerp.
It's a large certificate, sure to attract attention on your shack wall.

Roger. J. BURT
sa.—.atiunk“m has contacted . §
We are glad to deliver him (her] this certificate, printed by intervention of the famous Museum
Plantin-Moretus in Antwerp-Belgium, World's most ancient printing-office 1520-1589,

Under the auspices of the Lord Mayor of Antwerp.

. owner and operator of the amateur radio
Antwerp Stations {Group OSA from ANTWERP).

This is to certify, that

The Jury g Antwerp, 16.5.1964
MR iRt =
i J st Ne: 343
W u " i R PROFECT ONGLJ DA & ONLAYA
1 i |
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IARU FIVE-BAND
ALL CONTINENTS

WORKED
AWARD

The IARU Five-Band Worked-All-Continents certificate is a handsome color photo-
graph of the Earth as seen from Apallo 8 in orbit around the Moan. Contacts made
since January 1, 1974 on five amateur bands, count toward this award A most decora-

tive addition to any hamshack wall.

in an Honor Roll, that is
published in QST. Aside from
the distinction of having
worked the countries, you have
also accomplished something

that's far more important: You
have become an international
Amateur Radio operator, using
your skills to communicate
with fellow amateurs around

Satellites get into the act too. You can earn this one by contacting new stations (10
points each), new countries (50 peints), and new continents (250 points) for a total of
1000 points. Only contacts made after December 15, 1972, through the Oscar satel-

lites, count toward this award.
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the world. You have done
something to cement the
bonds of friendship among
hams, and you have proved
your endurance and tenacity in
meeting a challenge.
Someday, you will travel and
meet some of these amateurs
you have talked to. Imagine
walking into a foreign
Amateur's station and seeing
your QSL card prominently
displayed on his wall! QSLs
themselves become collectors’
items, and many permanent
friendships have been
established through DXCC.

T
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The contest operator is not forgotten
either. When you come out ahead of the
competition in your section during one
of the many ARRL-sponsored contests,
you receive this Contest Achievement
Award. A neat, modern, certificate that
is well worth striving for.

Stamp collectors, in particular,
find all kinds of opportunities
to share their interest in this
hobby, too, inasmuch as many
foreign DXers are avid stamp
collectors,

Five-Band DXCC

Just to make things more
interesting, a new award was
established on January 1, 1969.
It combined the DXCC idea but,
in a fashion similar to the Five-
Band WAS, made the
stipulation that you had to work
100 countries on each of the
five high-frequency Amateur
bands from 80 through 10
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There are many interesting and unusual awards from all parts of the globe. Here is a small sample, including the OHA certificate
from Finland that is given for contacting a specified number of Finnish amateur stations. A South American certificate, WHC is of-
fered for contacting a minimum of 5 districts within Ecuador. The Colonial America award can be earned by contacting two stations
In each of the original 13 Colonies. The Colvin Award is unique in that it recognizes the accomplishment of contacting people who
are hams in the same family. The Colvins, Lloyd, Iris, and Joy, had operated under 28 calls at the time the certificate was printed!

meters. This is an award that
permits you to use any mode of
communication and, when
achieved, consists of a very
attractive seven-color plaque
bearing your name, call and a
serial number.

WAS — |ARU

The Worked All Continents
award is not strictly an ARRL
award, but the ARRL
administers the award through
the IARU — the International
Amateur Radio Union. In other
countries, the respective radio
societies administer this
international award for their
own Amateurs. Five-Band or
Six-Band WAC awards were
issued after January 1, 1974,

and it is possible to get special
endorsements for all-ssb,
single-band, RTTY-only, and
other similar categories.

It is required that you submit
proof, in the form of original
QSL cards, confirming contact
with each of the six major
continental areas of the world:
Europe, Asia, Africa, Oceania,
and North and South America.
All of the contacts must have
been made from a single loca-
tion, or from a spot within 25
miles (40km) of that location —
such as in a metropolitan area.

Satellite Achievement Award

Amateurs who have
accumulated 1000 points for
working other amateurs by

means of the Amateur
Satellites since December 15,
1972, may qualify for this multi-
colored certificate and award.
The points are counted as 10
for each station, 50 for each
new country, and 250 for each
new continent.

Brass Pounders League

One of the oldest activities
in amateur radio is traffic
handling. In fact. The ARRL got
its name from traffic handling
— the American Radio Relay
League — in which hams sent
and received messages (traffic)
free of charge by amateur radio
to all parts of the United
States. These messages were
of all kinds, and often
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Licensed amateurs, and SWLs on a “*heard" basis, can apply for this handsome certifi-
cate from Switzerland. It is truly impressive with all of the Coat-of-Arms in color. Swiss
amateurs must work two stations in each of the 22 Cantons; others can work just one
in each Canton. Two of the oldest towns show dates of 1291!

originated from persons who
had no regular mail or
telephone service, but did know
a friendly ham in the
neighborhood. Since the early
messages were sent by CW
(continous wave) Morse Code
telegraphy, and because most
early keys were made of brass,
amateurs became known as
“brass pounders."” The up-and-
down action of these old
straight keys was analogous to
pounding with a hammer, and
exists to this day.

In a very real sense, this is
an operator's award for
performing a unique service,
and is based on each
participant’s monthly “traffic”
count — the number of
messages sent and/or received
— as reported to the ARRL
Section Communications
Manager for the section in
which the Amateur lives. Some
hams make BPL every month,
and devote their operating
activities almost wholly to
traffic handling.

Public Service Award

One of the awards you don't
consciously work for is this
award based on meritorious
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service to the public in times of
emergency or disaster. Perhaps
your station forms a vital
communications link for
handling priority messages in
and out of a stricken area,
where other types of
communication have failed or
are badly strained. Amateurs
who perform this valuable
service are almost always
surprised when they receive
ARRL's Public Service Award,
because they have not
consciously striven for it, but
have been proposed as a
recipient by others who have
recognized — and wish to
compliment — their efforts.

Awards of other nations

Most of the countries of the
world have active Radio
Amateurs who have banded
together in Societies, Leagues,
Federations, and Groups.
Among the better-known are
the Radio Society of Great
Britain (RSGB), the Japanese
Amateur Radio League (JARL),
the Deutscher Amateur Radio
Club (DARC)), Reseau des
Emetteurs Francais (REF),
VERON of Holland, ARI of Italy,
the Central Radio Club of the

USSR, the South African Radio
Relay League, and many, many
others in Australia, New
Zealand, South America —
virtually every major country.

The Helvetia-22 award is
issued by L'Union Suisse Des
Amateurs Sur Ondes Courtes
(USKA), the Swiss Amateur
Radio Union, to any Amateur
who works all 22 of the Swiss
Cantons (provinces) by phone,
CW, or mixed modes. The
certificate is colorful and bears
the coat of arms of each
Canton on its border.

The WACAN and WAVE
awards are issued by the
Canadian Radio Relay League
(CRRL). The Worked All VE
requires that you confirm
contact with two different
stations on two different bands
in each of eight Canadian
Provinces (those having VE
prefixes); and the Worked All
Canada requires that you
confirm contact with two
stations in each of the 12
Canadian Provinces or
Territories. Holders of one
award can qualify for the other
by making the proper
showings.

The Worked All Europe

T omoteur ,
“ rodio ¢

If you want to know more about awards,
and how to apply, there are a couple of
books that will help. Here's one, Ama-
teur Radio Awards, by G5GH. It's avail-
able for $4.95 from Ham Radio's Com-
munications Bookstore, Greenville,
New Hampshire 03048. Order RS-AW.
Another is the DX Awards Log, by
WBIZE. It is a handy place to keep track
of your progress toward many of the
more popular awards. The price is $2.50,
order DX-AL from Ham Radio's Com-
munications Bookstore.
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Many of the European certificates are quite colorful in addition to recognizing a significant achievement. The red, blue, and white
Worked the British Commonwealth certificate is awarded for working one station in a Commonwealth country on each continent.
The Europa Diplom is awarded for a total contact points of 100 or more, earned by a sliding scale of points per contact with European
stations over a five-year period; it is a green, blue, and orange certificate. EU-DX-D is a blue, green, and red certificate awarded for a
50 point minimum, with each country generally counting as one point per year. The WAE award is red, blue, and green, on simulated
parchment, and can be earned by working each European country, with several variations as to level of difficulty. On an International
level, the Diplome des 100 is awarded by the International Telecommunications Union and the International Amateur Radio Club for

contacting amateurs in the 100 or more administrations of the ITU. It has a bright red lightning stroke crossing a blue globe.

Award (WAE) is issued by the
German Amateur Radio Club
(DARC) to a licensed Amateur
whe confirms contact with 40,
50, or 55 of the 60 European
Countries, and accumulates
100, 150, or 175 points,
respectively. The WAE
certificate is numbered WAE 3,
2, or 1, for the above-numbered
contacts; the latter being the
most difficult to win. Of the six
bands (180 - 10 meters)
permitted, only four bands per
country may be used to
accumulate the necessary
points.

The Worked All Pacific
Award (WAP) is issued by the
New Zealand Association of
Radio Transmitters (NZART) to

any licensed Amateur who

confirms contact with any 30 of

the 58 listed islands, countries,
territories and protectorates
that make up Oceania.

These are just some of the
literally hundreds of possible
awards that are available from
the different Amateur Radio
organizations of the world.
They make atiractive
“wallpaper” but, more
important, they symbolize your
operating proficiency. Besides
that, they are a lot of fun to
work for, and the result will be
a host of new friends and a
better understanding of
geography.

The references will give you
source names and addresses

where you can write for
additional information about
one of the most fascinating of
all amateur activities — award
and certificate hunting.

References

1. C. R. Emary, G5GH, Amateur
Radio Awards, Radio Society of
Great Britain, London, 1973.
Available from Ham Radio’s
Communications Bookstore,
Greenville, New Hampshire
03048. Order RS-AW, $4.95.

2. ARRL Ham Radio Operating
Guide, American Radio Relay
League, Newington,
Connecticut 06111, 1976.
Available from Ham Radio's
Communications Bookstore,
Greenville, New Hampshire

03048. Order AR-OG, $4.00. HRH
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Attention!
Novice licensees .

KLM-21-21.5-6LD
“BIG STICKER”

A A— A A ——

erise

A

Cash in on the
tremendous potential

of this
super DX band.

Start right with KLM’s big value combo.

(Antenna, 189.95. Rotator, 109.95. Total 299.90 suggested list)

Here's a beam that could well be the 15 meter mainstay of any
big-gun DXer. It's a full size, super performance antenna with six
elements that can put you in the drivers seat with a whopping

10-fold increase in equivalent output power and a big, bang-through
signal. KLM's exclusive “Big sticker” design that features

dual driven elements, assures front-to-back ratio of more than 30db
and low VSWR across the entire band. . . without retuning.

This high quality beam is affordable. Costs have been reduced

by decreasing boom diameter to 2 inches compared to 3 inches for the
standard model. This change reduces weight from 60 to 34 pounds
resulting in a beam that can be turned easily by KR-400, KLM's
modestly priced, medium duty rotator. So now you can enjoy all-out
performance while saving substantially on cost of both antenna

and rotator (for severe ice loading conditions the

heavy-duty model is recommended.)

The combo is a good, long-term investment. Install this beam and
rotator now for your present novice operations. . . stay with it

and continue to rack up the DX when you move to other

15 meter frequencies with your general class ticket.

Part No. (lor ordering}: KLM-21-21 5-6-LD Bnﬂgll.nglhfﬁm 138511 (11.75M)
ﬂwlm 2110 21.5MHz 2 ins. (50.8m

F"q Turning radius: 20 f1 (51M]

El-m-ﬂl-qm (Max) 24 6611(7.53M)  Wind mrea: 5 sq ft (0.46 sq M)

Gain: 10.5 dba Shi

Front 1o beck ratio: 3040 'ypical

VSWR: Less than 1.5:1 across band

Feed Impedance: 200 chms balanced

KLM-3-60-4:1 Balun cptional,

contalner: 111 (3.35M)
gt. 37 Ibs. [16. TAKG)
Weight: 34 |bs. {15.42KG),
Nom. mast slze: 2 ins. {50 8mm}

20 m December 1977

INF: VOLTAGE: 1715VAC, 50/60Hz
ROTATION TIME: Approx. 1minute lor 360°
BRAKE: Motor disc brake holds in
1750 inchfpounds (200 em/KG)
LIMIT SWITCH: 280° limits
CONTROL CABLE: 7 conductor
{use Belden B44B)
CONTROL BOX:
Inches: 5 9+, 4.33W, 748D
MM: 150H, 110W, 1900
ROTATOR DIMENSIONS:
Max. diameter 7 75° (197mm)

KR-400 Rotator

MAST SIZES: 1 5710 2.5" (38-63.5mm)
SHIPPING WEIGHT: 181bs (8 16KG)

All hardware stainless steel.

At your favorite dealer. Write for catalog.

electronics, inc.

17025 Laurel Road, Morgan Hill, CA 85037 (408) 779-7363

More details? Ad Check page 78.



Strike up a conversation with your fellow ham

BY THOMAS SUNDSTROM, WB2AYA

What's it like? What happens?
You are a newly licensed
Novice who has endured eight
or ten weeks of adult evening
school or club class designed
to get you that first ticket, and
now you have it. But where's all
the help you thought you were
going to get once the ticket
arrived? Too often, you, the
new amateur, are cast adrift
without such help, so where to
from here?

It's not hard to assemble a
station nowadays. The
equipment is compact and
relatively simple to operate,
and your first order of business
is to select either a transceiver
or a separate receiver and
transmitter and get on the air.

Much already has been written
in the pages of Ham Radio
Horizons and elsewhere on
how to do this, and now the
dits and dahs are pouring
through the speaker or the
headphones. How do you get
into that apparently large mass
of signals?

The first step

“You gatta hear ‘em before
you can work ‘em,” is an old,
but very true, adage. Select one
of the bands that seems to be
active and tune very carefully.
Your receiver section should
have a CW filter within it, and
you may also want to use an
external CW filter such as the
variable selectivity Autek

Research QF-1, or the fixed
bandwidth MFJ Enterprises
CWF-2BX.

Make sure you are within the
band edges for your class
license, and look for an empty
spot. Thanks to the filter, what
at first seemed to be a myriad
of signals is now a number of
separate conversations. Having
trouble copying through the
speaker? Get a comfortable
pair of headphones and tune
again. Found an empty spot
where no one seems to have
been for two or three minutes?
Let's go!

The first QSO! Every ham
remembers that exciting event.
What happens in a QS0?
What's a QS0? That's a two-
way contact; an exchange of
information.

Contacts in the Novice
bands invariably take the form
of “RST-QTH-name"' on the first
exchange of both parties. You
should send code at the same
speed that you want to receive.
If you fly through your call, the
operator at the other end is
going to answer you at that
same speed. If you are sending
faster than you can copy code,
you are going to have a
problem. Let's look at the
opening of a QSO:

CQ CQ CQ DE WB2AYA
WB2AYA WB2AYA K

A 3X3 call {three CQ's tollowed
by my call three times), “calling
any station out there, this is
WB2AYA, go ahead,” should be
sufficient unless the band is
inactive. You have dumped your
CQ into that empty spot you
found, so listen for a reply, and
tune a little (very little — don't
crank the knob like a steering
wheel) up and down near your
transmitting frequency. If you
get no respeonse, try again.
Sometimes, depending upon
the band activity, a longer CQ
is called for, perhaps a 5X3 or a
10%3, but no longer. | have
listened to some stations who
call CQ for five minutes
straight before signing their
calll No one is going to hang
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around to answer something
like that. Shorter calls with
numerous breaks to listen is
the proper procedure.

WBZAYA WB2AYA DE WDBAAA
WDBAAA K (or AR)

“WB2AYA, this is WDBAAA. Go
ahead.” A 2X2 call in reply
should be enough unless the
band is very crowded and the
signals are poor. Sometimes a
prosign AR is used by a station
replying to a CQ. AR means
“end of message;" the intent is
the same, that WD8BAAA is
kicking it over to me to
transmit.

WDBAAA DE WBAYA BT TNX FER
CALL BT UR RST 5NN 599 BT QTH
QTh IS WILLINGBORO, NJ IMI
WILLINGBORO, NJ BT NAME IS
TOM TOM BT HW? AR WDBAAA
DE WBZAYA K

‘WODSAAA from WB2AYA . ..
inanks for the cail . . . your
readability 1s perfect with a
very strong signal and good
tone . . location is Willing-
voro, New Jersey . .. niame is
Tom . . how do you copy? . ..
end of message . WDBAAA
from WB2AYA. go ahead ”

The BT is & pause. and iMI
jalso a guestion mark) as usad
here means “repeat.” These
letters usually are sent
together as one continuous
chigracter.

in the RST report, some
hams wili send the letter N in
place of the number 9. It just
speeds things up.

R WB2AYA DE WDBAAA BT
FB TOM
ES TNX FER RFT BT
UR 56N IN
CLEVELAND BT
NAME DICK DICK
BT RIG SUPER SKYRCCKET 3
RUNNING 1TT WTS BT
ANT INVERTED VEE BT
WATSA TOM?
AR WBZAYA OE WDBAAA K

“Ail understocoa, WB2AYA from
WDBAAA fine business Tom
and thanks for the signal report
you are perfectly readable
with good signal strength and
Lure tone in Cleveland, Oriio . .
. my name is Dick .. therigis
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a Super Skyrocket lll running
100 watts input power . .. the
antenna is an inverted V dipole
... what do you say, Tom? . ..
end of message . . . WB2AYA
from WDBAAA, go ahead."”
Note that Dick has
recognized the fact that | am
receiving excellent signals so
he has abbreviated the ““RST-
QTH-name” format. There is
only one well-known Cleveland
in W8-land. If a W6 says “QTH
LA," that has to be Los Angeles
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Ii there seems 1G be jusi 100 Many sa-
tions near the spot where you are
operating, perhaps your receiver needs
moie selectivity. Some of the oider or
less expensive receivers can be im-
proved by adding an audio filter {o the
outpul. This one, by MFJ, has three
degrees of selectivity that will narrow
your histenung “window " down 0 a small
slice of the bana For more information
write to MFJ Enterprises, P. O. Box 494
Mississippi Staie, Mississippi 39762

. . and the same with a host of
othier larger cities around the
country.

Notice the “ATT WTS."”

Rather tharn take ine time 10
send 5 dashes for the numeric
zero (written with a slash, 0,
when copying code to
distinguisii it from the letter O),
it 1s acceptable to send one
longer dash, which sounds like
a siow-speed T. for each 0.

The QSO can go in any
direction from this point. Often
it gets into weatner and
equipment. When discussing
teinperature, you may hear
“23 C" or “74 F" and that
means the temperature given
in degrees Ceisius and
Fahrenheit, respectiveiy.

To get a longer-than-average
QSO going, mention your age
and what you do for a living.
End the transmission by asking
a guestion. You may get a

ragchew started, and you may
wind up with a life-long friend.

Procedural signals

You have already seen some
of them: K means ““go ahead to
any station,” whereas KN
says ‘‘go ahead to only the
station | am in QSO with and
all others keep out.”

KN, therefore, is meaningless
at the end of a CQ. You’ll often
hear KN used by stations
working DX.

CQ is a general call to any
station, whereas CQ DX used
by a stateside station means he
or she wants to talk to
someone outside the United
States or Canada.

CQ DX is usuaily a waste of
time for the Novice although
you may get lucky in a
situation where the band is
open but appears to be inactive
(everybody is listening!).

Some of the other prosigns
are R, meaning “all understood
and received correctly,” and AR
meaning “end of message”

Don't send R and then ask
“QTH? NAME?” because if you
have to ask for a fill (that's
when you missed something)
you did not get everything and
R is incorrect

AR is a tiag that's sent prior
to the two cali signs at the end
of a transmission, and alerts
the receiving station 1o be
ready to respond.

AS means wait and it shoula
be one of the first prosigns you
iearn. As soon as you get
settled into a QSO, the
telephone wili ring, the
newsboy wili bang on the front
door tc collect his weekly dues,
or your wife, child, or girlfriend
will ask you a very important
question (that could have
waiied ten or fifteen minutes).
It never fails . . .

One prosign is often not
understood and you can drag
out a QSO by not using it: BK
means “break” and you shouid
know how to use ii. FCC
regulations say you have to
identify only every ten minutes,
and on short exchanges the
swapping of call letters is &
total waste of time. Don’t
confuse BK with the



abbreviation BK for back; some
operators will send *. . . BK to
U..." instead of AR, and this
also drags out a QSO.,

To give an example of the
use of BK, let's carry out the
QSO, started above, one step
further. If I didn’t understand
the name of WD8AAA's rig, the
following exchange might
take place:

WB2AYA: WDBAAA DE WB2AYA
BT QRM BT RIG? BK

WDBAAA: BK RIG SUPER SKY
ROCKET 3 BK

WB2AYA: R TNX BT ALL OK BT
RIGHRIS . ..

Be aler! for the use of BK.
You’ll often find me prowling
around the 40-meter Novice
band, and I'll use BK.
| can’t tell vou how many times
there's been a long silence on
the other end of a QSO
because a Novice was waiting
for the callsigns.

If a BK (and not BK) gets sent
to vou, respond with only a BK
and the answer to the gquestion
{or whatever) and conclude with
a BX. Don’t stop to send
callsigns again; it is not
necessary.

Q-signals

Q-signals are derived from
the early days of the telegraph
(that’s the end of this history
lesson), and you are already
familiar with some of the more
cCoOmmoen ones.

Q-signals can be either in the
form of a positive statement or
a question, if you tack a
question mark on the end. For
example, QTH means “my
location is . ..” and QTH?
means “what is your location?”
In a QSO, if | have sent my
QTH information to you and !
get back on the following
return transmission BK QTH?
BK | know | need to repeat my
location because you didn't get
it the first time.

WHAT IS UR QTH? or SRI BT
QRM ES QSB BT PSE REPEAT UR
QTH? is unnecessary and
redundant. Brevity is the order
of the day.

Some of the common Q-
signals are QRM (interference),

QRN (static), QSB (fading of
signals), and QSL (verification).
While there are many other Q-
signals, these are the ones
you’'ll probably encounter in
your first QSOs.

You should also not be afraid
to send QRS, which means
“slow down your sending
speed.” An experienced ham
would rather oblige than keep
up a rapid pace and then a
number of fills.

A comprehensive list of Q-
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“Don't overdo the ©0."

signals can be found in any
adition of the Radio Amateur
Callbook magazine which
advertises in Ham Radio
Horizons and ham radio, and is
available through ham radio’s
Communications Bookstore.

There is one Q-signal which
is not listed in any of the many
sources for Q-signal lists. QLF?
means “‘are you sending with
your left foot?” It is intended
as a joke for someone sending
hard-to-copy, poorly-defined-
characters-and-spacing, code,
and | would recommend that
you know the person well
before you ask that question. If
you drop the question mark it
becomes a statement of fact,
so be forewarned.

What is HI? That is laughter
in morse code. Smile when you
say that, pardner . . .

There are various ways to
end a QSO0. | have heard some
that are longer than the original
QSO. Don’t drag it out.

You'll find CU AGN (see you
again) or CUL (see you later),
GM/GA/GE/GN (good
morning/afternoon/evening/
night), and 73 or, in a few
cases, 88. The ending signal 73
means “‘best wishes"” and 88
means ‘‘love and kisses."” Note

these are already plural, so
don't add an s to them . . .
“best wisheses” would make
an English teacher or an editor
cringe.

If you hear QRT or CL at the
end of a QS0, it means that the
station is terminating
operations and will be closing
his station. QRT means ‘‘stop
transmitting” and CL means
“closing station,” and the latter
is sent as the last item ... SK
(signing clear) WDBAAA DE
WB2AYA CL.

If the station is not
terminating operations, and
sends SK WDBAAA DE WB2AYA
SK, you can assume that the
station is now finished with
the prior conversation, and you
can give a CQ call.

DY QS0s

DX 0S0s tend to ba hrief
because that sing!s station is
usually swamped with
stateside stations calling him.
'f you get through, be preparad
for a very abbreviated “‘RST-
QTH-name” transmission
followed by a BK. Send one BK
at the start of your
transmission and give the data
once, sending in the best
code possible, and conclude
with a BK.

if you can, write the QTH and
name down, copied from a prior
QSO, so that all you have to do
is to get the RST. You may get
QSLing information too, that is,
how to get a verification card.

In the DX version of the
“RST-QTH-name” QSO, |
suggest you stick to using the
state as the QTH. In my case,
Willingboro is hardly known
outside the state, but New
Jersey comes through easily.
As an alternative, put yourself
in promixity to a large city. In
my case, I'll occasionally send
NR (near) PHILA, which is
adequate for any beam
headings.

In some cases, you'll find DX
stations are DXpeditions to a
remote spot to operate for a
short period of hours or days.
Again, the exchange is short so
don’t give a fancy dialogue,
Listen for the data on QSLing,
QTH, and the name of the
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operator. Once the exchange
has been completed, clear out
with a 73, SK and the two calls.

One way to increase your
chances of finding a
DXpedition is to check around
a band like 15 meters prior to
the start of one of the big
international DX contests for
Morse Code operators. Many of
the dates will be listed in Ham
Radio Horizons' *"Ham
Calendar.”

The DXpedition will probably
not bother with the slow-speed
Novices during the heat of a
contest period, but many will
venture to the Novice
frequencies a few hours or a
few days prior to the contest.
They hand out some DX QSOs
to Novices and shake down
their equipment. This is your
chance to pick up some rare
contacts and countries, so take
a look.

Where is the DX?

First of all, what is DX?
Those are rare and distant
stations not normally heard or
worked. DX is relative, because
someone a couple of hundred
miles away running QRP (low
power . . . enthusiasts usually
set a maximum of 5 watts)
could be classified as DX.

Normally, DX denotes
stations outside the continental
United States and Canada. If
you are in the United States
and hear a station in the US or
Canada calling CQ DX, don't
cause QRM by calling him.

You, as a Novice or a
Technician, are entitled to
operate CW on four different
bands. Let's take a look
at them.

80 meters, 3700-3750 kHz:
Daytime activities are pretty
slow here and local QSOs up to
100 or 200 miles (160-300km)
are possible. Static is a limiting
factor, especially during the
summer months. Late
afternoon and evening are the
hours of peak activity, and
QRM limits distances to 800 or
1000 miles (1600km). If you can
stick around until the early
morning, coast-to-coast QSOs
are possible on those mornings
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that atmospheric static is low.
Set up some means to
measure frequencies, and get
away from the horrendous
pileups on and around 3725
kHz, where too many Novices
stay “just to be safe.”
Keep at least 1 kHz inside the
band edges and look around
the bottom 10 kHz or the top 10
kHz for some quieter spots.
You won't find much foreign

“Look arqund for a DXpedition.”

DX in here, if any, but the
hours prior to sunrise can
produce a lot of good QSOs
from stations in North America.

40 meters, 7100-7150 kHz:
Often a frustrating band
because it is shared with
broadcast stations located
outside the Western
Hemisphere, but it can be
most rewarding with

QSO0Os possible 24 hours a day.
Use a sharp CW filter and
headphones, be patient, and
tune carefully.

Daytime QSOs on the band
are good up to 1000 miles
(1600km), or so, but the
broadcast QRM starts building
up on the east coast at four
hours before sunset and this
diminishes your range.

This is another band to
check out after midnight and
before sunrise. Hawaii to the
east coast is a possibility
around sunrise. The European
broadcasters will have long
since faded out at sunrise in
Europe, several hours ago, and
40 should be nice and quiet.

Coast-to-coast QSOs are
easy after 0300 or 0400 GMT,
and you can try a vertical
antenna on this band. A
quarter-wave vertical is
practical in terms of physical
size, and its low angle of
radiation produces good results
across the continent.

Again, there's not much
foreign DX here because those
hams outside the Western
Hemisphere are not allowed to
operate in an international
broadcasting band, and most
hams on our side of the world
tend to stay below 7040 kHz to
avoid the broadcast QRM. But,
DX sometimes does show up
after the broadcasters fade out.

15 meters, 21100-21200 kHz:
Long-range forecasts for the
peak of the next sunspot cycle,
which we are starting into now,
predict that this band will be
the mainstay for DXers. The
band opens to Europe in the
morning, coast to coast during
midday to late afternoon, and
to Latin America in the
afternoon. If the band is in
good shape, a few Africans can
be heard in the late morning.

Although 15 meters is
classified as a daytime-only
band, check during the late
evenings. Occasional openings
do occur providing east coast
Novices with an opportunity to
work Japan and Australia/New
Zealand.

Where’s the DX? Well, many
Novices tune up on 21150 kHz,
the center of the band, and
that’s a good spot to launch a
few CQs if the band appears to
be dead.

However, | never found much
DX around there. The bottom
end seems much more produc-
tive. If | had to pick one
frequency, it would be

21120 kHz.

The Europeans seem to
congregate in the bottom
30 kHz. On the other hand, the
amateurs in the Caribbean and
in Central America seem to
spread out over the bottom
60 kHz.

Watch for some of these
Latin American stations
working Novices on ssb, giving



instructions and signal reports

on USB (upper sideband) and
copying the code the Novices
are sending.

The key to hunting DX is to
listen, listen, listen. More than
once I've heard a station call
CQ on top of a strong DX
station.

10 meters, 28100-28200 kHz:
This band can have the same
characteristics as 15 meters,
but the sunspot activity hasn’t

been enough to keep this band

open consistently. If the band
is going to open at all, it will
probably be during the middle
of the day and toward Latin
America. There are a few
infrequent openings to Eurcpe
from the east coast, and coast
to coast in the United States
but — at least right now — it

AMATEUR PRODUCTS GALORE!

YAESU

FT-301D all solid-state transceiver; 160-10
meters; AM, CW, S$5B, FSK; 200 watts
PEP input on S5B, 200 watts DC input on
CW, and 50 watts DC input on AM or FSK;
features 100-Hz frequency stability, 6-
digit LED freqsuanr.y display; tailored audio
response, 0.25 » sensitivity, variable se-
lectivity from 0.6 to 12 kHz, requires onl

13.5.volts DC power source; matching A

supply and speaker available,

YAESU

FT-101E TRANSCEIVER

Popular? | guess! Over 200,000 urits of
this FT-101 series are in service around
the world. 10t thru 160M, SSB, CW, AM,
built-in  WWY reception, solid state, RF
speech processor, VOX, AC or DC opera-
tion are some of the many reasons for
this rig's popularity, We'll be happy to
discuss the many fine features of the

| KENWOOD

TS-520S5
160-10M TRANSCEIVER

Ask around about Kenwood's TS.520. It's
in constant use around the globe and has
a record of reliability that is universally
admired., USB, LSB, CW, operates AC or
bDC, WWV receiver, RIT, VOX and noise
blanker are some features that make the
TS-520 a wvery welcome compahion in
your shach.

Also, come_ in and ask about the NEW
Kenwood TS-820 that has all of the great
features found in the TS-520 plus so
many truly unique operating advantages
that it is the Pacesetter of the industry.
KENWOOD
TR-7400A two-meter FM transceiver cov-
ers 144:148 MHz in 5:kHz steps, select-
able simplex and 600-kHz ofiset; PLL cir-
cuitry with unlock protection; LED digital
frequancy display; CTCS encode-decode,
plus tone-burst; MOSFET with helical res-
onators, plus 2-pole 10.7-kHz crystal IF
filter for superior sensitivity and selec-
tivity, and much more. Write today for

takes a lot of listening. FT-10LE with you today. details and price.

If there is skip on CB, a long
10X3 CQ would be in order on
28150 kHz. Monitor CB ssb
channels 16 and 35 to 40 to
find out where the skip is
coming from.

At night 10 meters is a great
band for local QSOs. If you and
your nearby friends are trying
to have a local Novice net on
80 or 40, come on up here.
There's lots of room and no
QRM. Groundwave is good for
up to 30 miles (50km) or so,
and signal strengths are
excellent.

Now you've gotten through
that first QSO and quite a few
more to boot. In your first few
weeks on the air you probably
have a dozen states and
Canada to your credit, and
maybe VP9 from Bermuda on
40 meters, and some QSL cards
are starting to arrive.

Make sure you are keeping
your log in 24-hour GMT
(Greenwich Mean Time) and
start to solicit some sample
QSL cards from card printers
who advertise in Ham Radio
Horizons and elsewhere. You
are on your way. You are at a
point in your ham life that will
generate some terrific
experiences and feelings that
you never find again after
upgrading, so enjoy yourself
and go to it. HRH

Call or visit with us today for assistance in selecting the Amateur product that is the most likely teo
meet your operating requirements. Write for our low price foday.

RSE HAM SHACK

memrant 1207 W. 14 MILE, CLAWSON, MICHIGAN 48017
' ' 313-435-5660

This is easy-
anyone can solder-

WITH

KESTER SOLDER

Handymen! Hobbyists! &
DO-IT-YOURSELFERS!

Let Kester Solder aid you in your home repairs or hobbies. For that household
item that needs repairing — a radio, TV, model train, jewelry, appliances, minor
electrical repairs, plumbing, etc.— Save money — repair it yourself. Soldering
with Kester is a simple, inexpensive way to permanently join two metals.

When you Solder go ''First Class™ — use Kester Solder.

For valuable soldering information send self-addressed stamped envelope to
Kester for a FREE Capy of "'Soldering Simplified™.

e
KESTER SOLDER
Qﬂon 4201 WRIGHTWOOD AVENUE/CHIGCAGO, ILLINOIS 60638 W,
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Tri-Band Wire Yagi Antenna

BY JOHN P. TYSKEWICZ, WiHXU

Yagi beam antennas are among
the most popular in use by
those amateurs who want a
directional antenna. They are
certainly without equal when it
comes to ease of rotation, and
most top DXers would not be
without one.

The shining aluminum
contraptions that adorn the
tops of many towers are
intriguing, but to many
beginners they also represent a
large investment in work and
money. Yagi beams that used
wooden support structures
were often seen in the 1940s
and later, so why not now, In
keeping with the amateur
tradition that “‘there has to be a
way,” here is how to go about
making your very own Yagi —
for three bands.

During the design and
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construction period of this
tribander, a recurring thought
concerned the probable
bandwidth of a wire-element
Yagi. The Q or bandwidth is
determined by the shape factor
of the excited element, so
standard practice is to use
elements constructed from
tubing. The larger the element
outside diameter, the greater
the bandwidth, but at the
expense of greater weight. A
practical substitute can be
several spaced wires per
element, preferably fanned
outward.

This conical effect appears
to function in this wire Yagi by
virtue of using a common
feedline and elements in
parallel. When operating on one
band, the other two band-
elements are not entirely

passive, as evidenced by some
residual rf. Also, by making
changes to one band-element,
the tuning of the other two
band-elements is affected. The
resulting bandwidth is
comparable to my first
tribander, an all-aluminum-
tubing, full-size Yagi.

Projects generally get
underway sooner when started
off backward, so Fig. 3 shows
the construction details of the
spider upon which the success
of das Eindeker (monoplane)
spreader, pylon, and wire,
structure depends. Assuming a
2-inch (5cm)-diameter boom,
the saddle fitting is made from
standard 2-inch (5cm) iron pipe.
Two cut-off pieces are parted
with a hacksaw, leaving a
spare. If necessary, you can
squeeze the half shells in a



vise for a perfect fit. Make a
curved template from tin-can
stock to locate the 4 3/16-inch
(4.8mm) diameter holes. The
remaining difficult part is to
match the pipe shell and
spreader angle iron for a right
angle joint and complete all
welds.

Those in a hurry can omit the
handy spreader clamps shown
and use a wrapping of friction
tape and galvanized iron wire.
Most of the fasteners can be of
common stove-bolt grade,
providing they're protected with
a coating of silicone grease
(this also applies to flashplated
iron wire). The complete driven
element is attached to the
boom with four no. 10 (M5)
sheet-metal screws plus one
stainless-steel hose clamp and
the stove-bolt hardware used
for the reflector and director
elements.

Fig. 1 shows the layout
dimensions of the driven
element. The reflector and
director are similar but don’t
require a connector block; their
wires pass through small side
holes in the pylons (see Fig. 3).

A complete set of six
speaders can be obtained from
one clear piece of 2- by 4-inch
(50x100mm) lumber if a thin
saw and saw table equipped

]

[
FEEQPOINT

I

I'| 10"(28.9emi CHORD

o

with two parallel fence guides
are used to keep the lumber
from wandering (Fig. 1). The
spreaders are used with the
1.1-inch (2.8cm) dimension in a
horizontal plane for maximum
lateral stiffness. The side
corner edges should be
beveled 1/8-inch (3mm). Drill all
holes except for the inboard
side of loading coils, then
apply several coats of outdoor
grade varnish. Be sure to
observe directions on the
varnish can for surface
preparation and drying time
between coats.

The loading coils, Fig. 2, are
wound directly around the
wood spreaders with no. 14
(1.6mm) plastic insulated
“house wire,"” type TWB00V.
The winding is started near the
drop-wire location. Since the
coil form is rectangular, the
wire can be formed with some
mallet tapping. After obtaining
the proper number of turns,
wrap this coil end with masking
tape to hold the wire, and
drill a hole for the lead wire.
The lead wire will extend along
the top of the spreader to the
no. 14 (1.6mm) antenna wire
attach point see (Fig. 1).

Final assembly
Select the driven-element

NO, |4 (I.6mm) WIRE
{6 PLACES)

INOTE 3)
AP

(NOTE 3)
AP

1}
- AR

SEE FIG. 3

427 (107em)

Lia"
(2.8em)

WOOD SPREADERS

‘-L‘ 18" {46em)

10 FT. (3m) LONG

Lc
INOTE 1}

bW (NOTE 2}
17" (43 em)

{

1

(NOTE 1}

1
- ‘- i.28" {32mm}
e " " 6.75"
(28.4 6m) (8" (46cm) —wte—— 24" (6lcm) {izeml [*

pair of spreaders (complete
with all coils) and fasten them
to the spider fitted with the
phenolic connector block.
Clamp the assembly, with the
pylon vertical, to an immovable
object. Attach the 20-meter-
band antenna wire near its
loading coil, draw opposite
ends through the connector
block, and pull the wires in an
equal amount until the
spreaders curve upward to the
estimated dihedral.

Stretch a bowline string, with a
stout rubber band in series,
between spreader tips. Adjust
the wires for a chord of 10
inches (25.4cm) (Fig. 1). Next,
install the 10- and 15-meter-
band wires.

All soldered joints to the
antenna wires at the spreaders
and connector block must be
located outside the wrapped
connection. See soldering
detail in Fig. 2.

The drop wires are made
from no. 14 (1.6mm) copper-
weld wire or hard-drawn brazing
rod. Add 3%z inches (9cm) to
the dimensions shown in Fig. 1
for the bends. The spreader
holes must be small pilot
holes. The drop-wires are
forced through the these holes.
See Fig. 2.

The reflector and director

[NOTE ()
LG

— AP

=" (NOTE 3)

DOW [NOTE 2}
25" (62 em)

oW [NOTE 2)
34" (82 cm)

0.7 (L8cm)

1.5"(3.8¢cm)

je—— 3. 5" (B.9cm)} ——=

SAWING LAYOUT OF 2X4
SPREADERS [SEE TEXT)

I

NOTES:

I. LC = LOADING CDIL {SEE FIG. 2).
2 DW= DROPWIRE (SEE TEXT).

3. AP = ATTACH POINTS

ELEMENT SPACING
DRIVER - REFLECTOR = 85.5" (2i2¢m)
DRIVER ' DIRECTOR = 595 (152 cm)

Fig. 1. Construction details for the wire triband Yagi and wooden spreaders.
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parts are assembled in the
same order except for the
pylon antenna wire, which is
one continuous piece per band
and which passes through the
pylon side holes (Fig. 3).

The elements can now be

s

attached to the boom and PO i B aimme

spaced to the dimensions : s

indicated in Fig. 1. Alignment 2 HOLES ON 4

is a bit easier when reflector \‘ Ve el

and director are bolted on fil'Sf, BEVEL EDGES (/8" (3mm) -— DROPWIRE wiTaL
NO. 14 {{,Emm) BEND

then the driven element
secured with a hose clamp
before drilling holes for the
sheet-metal screws. The beam

20 METER COIL SHOWN

BAND

i)
| gm 4"

3/
\ "MHW“W'”"I

34"
{i3mm)

COPPERWELD
WIRE

is now ready to be mounted on fo s 20

a mast by Whatever hardware QI —— REFLECTOR 3.5 TUANS 1T.5 TURNS 37.5 TURNS ——

method you wish. —— DRIVER 12.5 TUANS 15.5 TUANS  34.5 TURNS ——
—— DIRECTOR 11,5 TURNS 3.5 TURNS 31.5 TURNS —

Feed system
The feed system consists of

Fig. 2. Construction details for

COILWIRE - NG.14 (1.6mm] PLASTIC INSULATION, TYPE TW 600V loading coils and drop wire.

a single length of RG-8/U
coaxial cable together with a
1:1 balun that was available and
installed on the premise that
the balun might do some

good.

Since the element spacing
varies between being wide on
10 meters and close on 20
meters, so does the driving

impedance. By using a
transmatch or tuner and a coax
line stretcher, the vswr can be
made to look good.* The line
stretcher consists of selected
pieces of RG-8/U cable used to
change line electrical length
when necessary.

The elements can be tuned

by trimming the drop wires,
either by folding back the
bottom ends 180 degrees or by
clipping. The latter, if overdone,
will require some patching.
Work in Yz-inch (12.7mm)
increments per leg on 10
meters, % inch (19mm) on 15,

and 1 inch (25.4mm) on 20
meters.

SIDE HOLES
FOR REFLECTOR
AND DIRECTOR WIRES

Test and adjustment

The resonant frequency of
the elevated antenna was
measured with an antenna
noise bridge. The drop wires of

12t g Tmm)
PR
__*_

1-1/2" (3gmm}

S

/L WoOD PYLONS

3/4" x 3/3"x 20"
(1.9 X 1.8 X Sicm)
LONG

1-tr2"(38mm)

38"
(9mm)"]

i~ ,, . the driven element were
— ® sranr spaiuzgn o e R trimmed for the most desirable
' A XI1.89X Slem 2 .
cpdmal | ae ] LB ! ‘32{5;5”3‘-'-"] sowmm  part of a band, after which the
S P RTINS £ (Som) reflector and director drop
=1 13.66m) wires were adjusted to the
S same dimensions. This

SAPDLE ==z ----}-——————
FITTING —%
{SEE TEXTI

procedure may not satisfy

those who are free to pursue

the tuneup game to ultimate

) satisfaction.

e ' Looking ahead, the spinoff
from this Eindeker

e ——————— 2=tr2"
;.’;;‘.:_‘ |'— s construction suggests a 40-20-

(B4mm}
- 15-meter tribander with a 40-
2 i h foot (12.2m) span; also a
o 14748 2} J] variation of the 20-15-10-meter
13si6" job could be one without the
g o loading coils, requiring longer
spreaders and drop wires. HRH

WELD ALL
JOINING SURFACES

2" (Simmj}

o 2-s/2"(E3mm) —w

2"(s5imm) —©

1=172"
(38 mm)

0— +— o+

34" %‘%\

framm) |

— " —— " —ud
(25 4mm) (25.4mm)
PHENOLIC BLOCK

(1 REQ.)

"The vswr is "‘good"” if it's below 5:1.
Too much emphasis is placed on a
“low" vswr. If the antenna takes a load,
then your transmitter power will
radiate. Editor.

NOTE:

ALL FASTEMERS
3/16" {4.8mm) 0D
HOLE DiA.: SEE TEXT

13/16"
(20 5mm)

20 GA. GALVANIZED IRON
3/4" (I19mm] WIDE (12 REQ.)

Fig. 3. Construction details for the wood pylons, saddle fitting, and connector block.

12" T
z.5mmj
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HEATHKIT: The name in Amateur
radio...and now computers!

SB-104A Amateur Transceiver

The world-famous SB-104 with significant improve-
ments, We've increased the sensitivity to 0.5 xV on
all bands and included a fully assembled and tested
receiver front end circuit board for reduced assem-
bly time. The optional 400 Hz filter is independently
selectable for CW operation. We’'ve maintained the
features that made it famous too — totally broad-
banded, all solid-state, digital frequency readout and
more. Make the SB-104A the “heart” of your station.

Only $669.95

HW-2036 2-Meter Mobile Transceiver

Our value-standard 2-meter rig offers true digital fre-
quency synthesis in 5 kHz steps and a built-in tone
encoder to access most repeaters! Also features
built-in simplex, + and — 600 kHz offsets, and an aux.
position that lets you add your own crystal for any
other offset crystal you may want. The HW-2036 has
0.5 uV receiver sensitivity and a transmitter that can
operate into an infinite VSWR without damage! Come
on up to 2-meters with one of the best mobile rigs
you can get.
Only $269.95

HEATHKIT CATALOG
Nearly 400 kits for you to

build! Whatever your inter- Name
est—hi-fi, television, auto-
moltive, marine, home ap- Al
pliances, test gear—it’s all i
in our big new catalog. i
Cit State Zip i
Send Today!p- °v e

Prices are mail order net F.0.B. Benton Harbor, Michigan.
Prices and specifications subject to change without notice.

More details? Ad Check page 78.

Schlumberger

H8 / o
Computer / ¥ ] !
Kit f i 1
H11 $375 §
LSI-11
Computer

Kit

H10

Paper Tape
Reader/Punch

Kit
$350

H9
Video |
Terminal
Kit

$530

Mﬂ’ The personal

computer products you've
been waiting for.

And the ones to which all
others will be compared.
Total computing systems
for home, hobby, educa-
tional and business appli-
cations. Powerful, com-
prehensive software to get
you up and running fast.
Unequalled documenta-
tion and product support services coupled with low
Heath prices make the difference.

M Self-Instruction Course

in Microprocessor Operation and
Application

Another addition to Heath’'s
famous Continuing Educa-
tion Series. Learn microproc-
essor operation, interfacing
and programming. Hardware
and software experiments let
you get hands-on experience
using the ET-3400 Micro-
processor Trainer.

Writer 11
Keyboard Printer
Terminal at Heath's
SPECIAL LOW PRICE:

$1495 Assembled

HEATH ---------------1

Heath Company, Dept. 348-360
Benton Harbor, Michigan 49022

Please send me my FREE Heathkit Catalog.
I am not on your mailing list.

i
[
I
I
L
i
g
i
!
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POWER to the Projects

A handy power supply for a variety of uses

BY DOUG BLAKESLEE, W1KLK

Almost all amateur equipment
requires direct-current (dc)
power, Some items can be
battery powered, but most ham
gear uses power obtained from
the ac lines. In this article | will
review some of the basics of
power supplies to acquaint you
with the subject and will
present construction details for
a simple multiple-voltage
supply. If you have never
attempted a construction
project, a power supply is an
excellent starter, easy to build,
and easy to get working. And
the finished product is useful
for years in the ham shack and
on the workbench.

Inside the power supply

Home electrical service is
usually 120 or 240 volts
alternating current (ac). A
power supply uses a
transformer (two coil windings
on a metal core) to isolate the
rest of the supply from the ac
service and to provide a step
up {or step down, as
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appropriate) to the required
voltage. A power supply that
connects directly to the ac line
can be very dangerous unless
special precautions are taken,’
so you should always use a
transformer. The transformer is
chosen to give a desired output
voltage and current. For
example, if you were going to
power a small two-meter fm
transceiver which required 12
volts (dc) at 600 milliamperes
(mA), a transformer with a
120-volt primary and 12-volt,
1-ampere secondary could be
suitable with an appropriate
rectifier and filter.

The conversion from ac to dc
is accomplished with a rectifier
stage. Today, silicon diodes are
universally used as power
rectifiers. The diode has two
terminals, one positive (anode)
and one negative (cathode). The
action of the diode is very
much like that of a switch.
When positive voltage is
applied to the anode, current
will flow through the diode as

if it were a closed switch.
However, if negative voltage is
applied, a very small reverse
current will flow, as with an
open switch.

Rectifier circuits

The three popular rectifier
circuits are half-wave, full-wave,
and full-wave bridge. The haif-
wave circuit of Fig. 1A uses a
single diode. When the ac
output from the transformer is
at a positive part of the cycle,
current flows through the diode
to the load. When the
transformer output goes
negative, current flow stops.
Thus, the output from the half-
wave rectifier is just half the
waveform of the applied ac. A
peak occurs once in each
cycle, or 60 times a second.

To make more efficient use
of the ac power, a full-wave
circuit is used. In Fig. 1B, | use
a center-tapped transformer
that has an output voltage
twice that required for half-
wave rectification. When one
output side of the transformer
goes positive, the other side
goes negative. Thus, when one
diode is conducting, the other
is not. But, both halves of the
ac cycle are used. The rectifier
output has two peaks for each
input cycle, or 120 per second.

If a transformer has no
center tap, full-wave action can
still be obtained with a bridge
circuit of four diodes (Fig. 1C).
Here two diodes are attached
to each transformer secondary
lead, but with opposite polarity
of connection, so both the
positive and negative swings of
the ac voltage will be
conducted.

Like a transformer, power
diodes are chosen to handle
desired voltage and current.
The forward-current rating of
the diode determines how
much current can pass through
the unit on a regular (repetitive)
basis (called Iggp). Silicon
diodes are very forgiving about
very short-duration overload
currents because they have
surge (called IsyrgEg) current
ratings that are much greater



than the average specification.
They are far more particular
about voltage; diodes are rated
for the amount of reverse
voltage they can take without
failure, called peak-reverse
voltage or peak-inverse voltage
(PRV and PIV, respectively). If
the PIV rating is exceeded for
even a short period of time, the
diode will break down and be
destroyed. Minimum PIV
ratings are 1.4, 2.8, and 1.4
times the transformer
secondary voltage for half-
wave, full-wave, and full-wave-
bridge circuits, respectively, It
is good practice to use diodes
rated at least twice the
minimum PIV. The waveform on
home ac service is not clean.
Running appliances and abrupt
changes in load in a
neighborhood can cause
voltage transients, high-voltage
spikes which ride along the ac
line. Nearby lightning strikes
can cause transients of up to
2000 V on a 120-V line. For
protection, use a PIV rating of 2
or 3 times the minimum
requirement, If you live in an
area where thunderstorms are
prevalent, use a transient
suppressor, as shown in Fig. 2.

Filters and loads

Pulsating dc from the
rectifier stage is fed to a filter
capaciter. The capacitor
charges and discharges with
each cycle, alternatively taking
in and giving up energy. The
action of the capacitor
smooths out much of the
pulsating dc, but some ripple
(voltage fluctuation) remains.
The larger the capacitance, the
lower the ripple for a constant
load. Electrolytic capacitors are
generally used as filters in
power supplies because of

Fi

Fig. 2. A transient suppressor can be in-
stalled after all switches directly across
the transformer primary. General Elec-
tric calls their units MOVs while Interna-
tional Rectifier uses the trade name Klip-
Sels. For amateur use a unit rated at 120
Vac, 3 or 10 ampere surge is appropriate.

rrvac

ovooe ac et EPRTAPLY
TRANSFORMER GAPACITOR 5
] + T OUTPUTFROM o/~ /SN M
0TV AG Tc LOAD DIODES
= 0 - VOLTAGE ACROSS ¢~ /™~y
GAPAGITOR
TRANSFORMER Qoo CADAGITOR AG INPUT /\/\/\-/\J
O -0+
| s ” I L R e
WTyvaAC 1 | l TQ NODES
o I " E  LOaD
VOLTAGE ACROSS 1y ™
Q- GAPACITOR
77
bIODES
TRANSFORMER
saragron AN
TV AG r —O + AGINPUT
L iy oy FYTTETTTY
A~E Loap DIODES
VOLTAGE ACROSS  m o s s
o- CAPACITOR

Fig. 1. Simplified circuit diagrams and waveforms for A half-wave, B full-wave, C full-

wave-bridge rectifiers.

their relatively small size and
high storage capability.

The load for a power supply
is the external device which is
using the power. A load is
usually represented as a
resistance because it will draw
constant current in relation to
the applied voltage. The value
of this equivalent resistance
can be determined using
Ohm's law; the resistance is
equal to the voltage (V)
supplied, divided by the current
() in amperes (A). The current
drawn by ham equipment is
seldom, if ever, constant. A
change of one degree in
temperature will cause a
change in the current drawn by
every transistor in a radio set.

Two important specifications
for a power supply are line and
load regulation. Line regulation
refers to what happens to the
output voltage when the ac-line
voltage varies. The load-
regulation specification
indicates how a power supply
will perform when the load
changes, drawing more or less
current. Half-wave supplies are
the poorest when it comes to
load regulation, so they are
used in applications where load
regulation is not important or
where poor regulation is
desirable.

A power source for an
antenna changeover relay is an
example of an application for a
half-wave supply. In CW or ssb
operation using automatic relay
control, the antenna relay must
close as fast as possible to
prevent sparking of the
contacts caused by energy
from the transmitter reaching
the contacts before they have
closed. In the circuit of Fig. 3 a
half-wave power supply has
been designed to produce a no-
load output of three times the
voltage required by the antenna
relay. The relay coil initially
opposes the build-up of current
(a property called inductive
reactance), which tends to slow
down the relay closing. Using a
high voltage allows the
reactance effect to be
overcome more quickly,
allowing the relay contacts to
snap closed.

1 e Al

—0 +
+
17 VAG 2av 0% 1p pELAY
TEI' 50
o— o -

T

Fig. 3. Schematic diagram of the relay
power supply. CR1 is a 400 volt PIV diode
(RS 276-1103). C1 Is an electrolytic
capacitor (RS 272-1044). F1 is a 1-Ampere
fuse, and T1 is a 24-volt, 300-mA
transformer with 117-V primary (RS
273-1386). R1 is a power resistor (see
text).
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THREE TERMINAL REGULATOR

Fig. 4. Zener-diode regulator for positive
voltage, A. Zener-diode regulator with
power booster for negative voltage, B.
Postive-voltage regulator with improved
load regulation and adjustable output, C.
Positive fixed-voltage regulator using an
operational amplifier such as the 741, D.
Three-terminal-regulator circuit for fixed
output voltage. Use RS 276-1770 for 5
volts, RS 276-1771 for 12 volts, or RS
276-1772 for 15volts,

As the current load of the relay
is drawn from the half-wave
supply, its output voltage
drops. The current to the
energized relay is limited by a
resistor to the value specified
by the relay manufacturer. The
same technique is used in
modern power supplies for
Teletype machines so the
electromagnets which operate
the printer have snap action.
Power supplies usually
include some form of regulator
to provide improved line and
load regulation. A supply can
be designed to provide
constant voltage or constant
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current. The half-wave relay
supply described above can be
considered as a simplified
constant-current supply except
for the start pulse which kicks
the relay closed. Most amateur
equipment requires constant-
voltage supplies. If the voltage
varies, oscillators shift
frequency, amplifiers can
distort signals, and power
output can be reduced. Some
transmitter and receiver stages
are more susceptible to voltage
changes than others.
Frequency-determining
oscillators often have a
regulator of their own (even
when a power supply with good
regulation is used) to make
sure that the supply voltage
stays put.

The simplest form of
regulator is the Zener diode.
The Zener is a silicon diode
operated in the breakdown
region. When discussing power
diodes earlier, | mentioned that
exceeding the PIV rating of a
device could cause instant
destruction. This is because
very high current would flow. If
the current can be limited to a
small value by using a resistor,

the diode can perform as a
regulator. Zener diodes are
manufactured in such a way
that the breakdown current
increases very rapidly once a
specific voltage (the Zener
point) is reached. Thus,
inserting a Zener diode and its
associated resistor between
the supply and the load (Fig.
4A) improves voltage regulation
because current changes
caused by the load add to or
subtract from the current
flowing through the diode. The
voltage remains essentially
constant.

Zener diodes are good
regulators in low-current
applications where the current
through the unit produces 1
watt or less of heat (determined
by multiplying the current
through the diode by the
voltage across it).

The dynamic performance of a
Zener is only fair; they help
eliminate some ripple, but not
as much as more sophisticated
regulator circuits.

If higher current is needed, a
transistor booster (Fig. 4B) can
be added to a Zener-diode
circuit. The gain of the

This handy supply will provide three different and independent regulated voltages for
your experimental projects. The 5-volt supply can be changed to 9 volts with an internal
adjustment. The two large knobs are for adjusting the plus and minus supplies to a
maximum of 15 volts, One supply has its negative terminal grounded; the other is
positive ground. This arrangement is most useful when working with modern in-

tegrated circuits that require a dual voltage.



transistor aids in the regulation
process. An even more useful
circuit can be produced by
adding a current-booster
transistor, Q2 in Fig. 4C. The
gain of the booster improves
regulation and ripple rejection.
Q3 and a voltage divider have
been added to the Zener-diode
circuit so that the output
voltage can be varied.

In general, the higher the
gain of the control elements,
the better the performance of a
regulator. A high-gain
operational amplifier can be
used to sense the voltage
difference between a Zener-
diode reference voltage and the
output voltage (Fig. 4D). A
discussion of operational
amplifiers and how they work
appeared recently in Ham
Radio Horizons .2

By using integrated circuit
(IC) technology rather than
individual components, a
complete regulator system
including a Zener reference
diode, op-amp, and control
transistors can be built in a
single package. Modern IC
regulators include overload-
protection circuits. Each power
regulator has a maximum-
power and a maximum-current
specification. The IC regulator
will automatically shut down if
the unit gets too hot from
excessive power or if the
output current is too high.

Fairchild has been a pioneer
in the field of integrated
regulators. Their general-
purpose, low-power, adjustable
regulator, the pA723, has
become an industry standard.
In 1970 they introduced the
78-series of three-terminal
regulators which have fixed
output voltages and current up
to 1 ampere. Later, adjustable
versions were produced with a
control terminal added. A
typical circuit for a three-
terminal regulator is given
in Fig. 4E.

Today, the IC manufacturers
are taking dead aim at the
Zener-diode market. They
intend to produce integrated
regulators with 50-mA current
ratings which will replace the
diodes, because the |IC has far
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C1, C2 Electrolytic, 1000 to R3,R4 Panel mount, linear
3000 pF, 35V taper (RS 271-1716)
(RS 272-1020 or R5-R11 12 or ¥4 watt,
BA 18A 1506-6) composition
C3-C8 Tantalum (RS 272-1400 (RS 271-1300 or 271-000
series) series)
CR1-CR4  Silicon, 400 PIV, 1 A -
(RERIG1908) T {24 or 28 V t):e ter
CRS Light-emitting diode s
(RS 276-041) (BA 18A-1489-4,
F1 Slow blow, 1 A BA 12P-83476,
(RS 270-1283) L 33PB4872,
J1-J5 Five-way binding posts RS 273-1512)
(RS 274-661 or UiuU2 Voltage regulator IC,

L 99-P-63943)

R1 2-watts minimum, 10
watts preferred
(RS 271-080 or 271-132)

R2 PC mount, linear taper
(RS 271-219)

Fairchild 78MG (G.R.
Whitehouse) Use heat-
sink shown in Fig. 6.
U3 Voltage regulator IC,
Fairchild 79 MG (G.R.
Whitehouse) Use heat-
sink shown in Fig. 6.

Fig. 5. Circuit diagram of the triple-output power supply. Letters at beginning of part
numbers Indicate the source: RS — Radio Shack; L — Lafayette; BA — Burstein-

Applebee. See Appendix for addresses.

better dynamic performance
and ripple rejection, plus
overload protection. Of course,
the new ICs must have a cost
similar to Zener diodes; this
will require efficient production
techniques that are now being
developed.

Let’s build one

It's time to get down to a
practical power supply which
can be both fun to build and
handy to have around. The
circuit, shown in Fig. 5, uses
three adjustable regulators.
One output is intended to be

fixed at 5volts as a TTL
(transistor-transistor-logic)
supply or at 9 volts as a
transistor-radio battery
replacement. The two other
outputs provide plus and minus
5 to 15 volts for op-amp circuits
and for powering experiments.
Ac power is fed to
transformer T1 through a fuse
and on/off switch. The fuse is a
vital protection element, and no
amateur power supply should
be built without one. The
transformer, T1, should give
from 24 to 36 volts at 800 mA
to 2 A, and have a center tap.
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Fig. 6. Heat sinks for the regulator ICs
can be made from 1/16-inch (1.5mm)
aluminum sheet. Drill the holes before
bending, and if you choose to cut the ex-
tra slots in the heat sink for U2 and U3,
do that before bending. Paint the metal a
flat black for increased radiation cool-
ing. Use a small amount of thermal con-
ductive grease between the metal tab on
the IC and the heat sink. Be sure to turn
U3 around (backwards from U2) before
fastening it to the sink.

Two full-wave rectifiers are
used; CR1/CR2 produce a
positive voltage output, and
CR3/CR4 provide negative
potential. The full-wave rectifier
circuits were chosen because
they can produce negative and
positive voltages
simultaneously from one
transformer. C1 and C2 are
filter capacitors. Because they
are electrolytics, it is necessary
to observe the polarity of
connection as indicated by the
plus signs on the schematic
diagram.

The input to each regulator
IC is bypassed by a capacitor
to reduce any tendency of the
regulator to oscillate and to
eliminate the effects of lead
length between the filter
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capacitor and the IC, An output
capacitor is used to
improve transient response. A
voltage divider across the
output provides a control
current to the regulator, which
sets the output voltage. The
ratio of fixed to variable
resistance sets the output-
voltage range according to the
formula given in the Appendix.
The 5-to-15-volt regulators
have been designed for an
output current of 150 mA, each,
while the fixed-output supply
has a capability of 5, 9, or 12
volts at 500 mA. The regulators
alone do not have the
capability to dissipate the heat
which they will generate, so
external heatsinks (large metal
structures which radiate heat)
are required. A resistor, R1, has
been added to reduce the input
voltage to regulator U1, thus
reducing the size of the needed
heatsink. A light-emitting
diode, CR5, has been included
as a pilot lamp.

Construction

Most of the circuit is
assembled on an etched circuit
board. The board may be
purchased from the source
listed in the Appendix, or it
may be made at home

Here are the voltage-regulator ICs
mounted on their heatsinks. Note that
U3 is mounted backwards compared to
the other two — the printing is on the
side away from the fins. The layout of the
power supply circuit board and heatsink
assembly is critical in order to prevent
errors in |C position.

following the pattern of Fig. 7.
Be sure the foil leads are shiny
before starting assembly; if not,
touch up the board with fine
steel wool.

Assemble the parts a few at
a time, following the layout
diagram of Fig. 8, and bend the
leads slightly to hold the
components in place. Then,
touch a soldering iron to the
lead and foil pad for a second
and add a dab of rosin-core
solder. Apply heat until the
solder flows around the joint. A
good solder joint will appear
bright and shiny. A dull or
mounded appearance indicates
that insufficient heat was
applied.

The integrated circuits
should be mounted last. A

of
o

i)

;

Fig. 7. Pattern for the etched circuit board. A finished board is available from
Whitehouse, see Appendix. A parts-placement guide is given in Fig. 8.



heatsink is needed for each IC.
The general dimensions are
given in Fig. 6. If you make
your own, use 1/16-inch (1.5mm)
thick aluminum stock. Bend the
aluminum into a U-shape. Then
paint the heatsink with flat-
black spray paint to improve
radiation efficiency. Apply a
thin film of heat-conducting
compound (RS 276-1372) to the
top of the IC, then bolt the
heatsink in place. Mount the
assembly on the PC board and
solder the IC leads in place. Be
sure to check the position of
the IC before installation. Note
that the two positive-voltage
regulators face toward R1 while
the negative unit faces the
opposite direction. (The tab is
positioned to come up at the
rear of the IC.) If a regulator is
installed with the pin
connections reversed, it will
probably be destroyed when
power is applied.

Next, do the metal work on
the cabinet. The parts
placement is not critical. | used
a53% x 3% x 5-inch
(15x9%x13cm) cabinet
(BA 5A3076-2) but any case of
similar size (Radio Shack
270-261 or Lafayette 12P83746)
will do. The cabinet can be
given several coats of spray
paint, if desired, in your
favorite color. Then, mount the
transformer and panel
components. Wire the circuit
board to the transformer and
controls. Use sufficiently long
leads so that the board can be
removed a short distance from
the case for troubleshooting.

When the wiring is complete,
connect an chmmeter across
C1 and then C2.

As the capacitor charges from
the ohmmeter battery, the
meter will indicate a low
resistance momentarily and
then should rise to over 10,000
ohms. Observe meter lead
polarity when making the
check. If a low resistance
reading occurs, there is
probably a short circuit or a
defective component which
must be corrected. If the unit
passes the ohmmeter check,
mount the circuit board, then
plug in the power cord, switch
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Fig. 8. Component placement on the etched circuit board. Note that the location of R10
is not the same here as in the photograph of the completed supply. It was sandwiched
in between RY and R11 on the prototype. Follow the placement shown here when you
assemble your unit.

The printed-circuit board is mounted on metal spacers, located under the hex nuts visi-
ble in this top view. Note the position of the heatsink fins; If you followed the layout
given, it is impossible to plug the regulator ICs in backwards. Just be sure that U3 is
the one nearest the back panel. The 117-volt line fuse is located inside the rear of
the cabinet.
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Fig. 9. Circuit diagrams of input rf pro-
tection, A; output rf suppression for a
power supply, B; and polarity protection,
C. All capacitors are disk ceramic (RS
272-120 series). RFCs are jJumbo ferrite
beads (available from Whitehouse, see
Appendix).

S1 to ON, and measure the
output from U1. It should be in
the range of 5 to 12 volts.
Adjust R2 for the fixed output
voltage you want, Next, check
U2 and U3 which should
provide variable voltages from
approximately 5 to 15 volts. If
all three regulators are working
properly, assemble the case.
Mark the panel controls with
press-on or Dymo labels.

Applications

The power supply is useful
to power projects that would
otherwise use 9-volt transistor
radio batteries. For example,
the audio generator described
recently in Ham Radio
Horizons3 would be powered by
U2 set for 15 volts. The Ham
Radio Horizons wavemeter
would use the outputs of U2
and U3, both set for 9 volts.2
When powering digital logic
circuits, 5 volts from U1 for
example, use a short
connecting lead of No. 22
(0.6mm) or larger diameter wire.
The resistance of small-
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diameter wire will cause the
voltage to drop when current of
several hundred milliamperes is
drawn. Include a 0.1 uF bypass
capacitor for each two or three
logic ICs; high-speed logic
circuits produce noise spikes
on the power lines which can
cause erratic operation if
bypass capacitors are not
located close to the logic
devices. Operational amplifiers
also have a tendency to
oscillate unless 0.1 xF bypass
capacitors are included close
to each IC.

Radio-frequency energy can
get into the power supply when
you experiment with rf circuits.
The rf can be rectified by
components within the
regulator ICs and cause erratic
operation. If you have rf
problems, add 0.01-uF bypass
capacitors from either side of
the ac line to ground, as shown
in Fig. 9A.

Be sure to use a three-wire
power cord with this
modification, because the
capacitors will cause an
ungrounded chassis to be a
shock hazard. Add jumbo
ferrite beads on the leads from
the board to J1, J2 and J3 (see

Fig. 9B). Also, add 0.01-4F
capacitors from these three
leads to ground.

One sure way to damage a
project is to apply voltage of
the wrong polarity. A simple
polarity-protection circuit
consists of a fuse and a diode,
Fig. 9C. If the voltage applied
is in the correct polarity,
nothing happens. If the polarity
is reversed, the diode will look
like a short, drawing enough
current to blow the fuse. With
the power supply just
described, the fuse can be
omitted, because the shutdown
circuit in the IC regulator will
work when the diode draws
heavy current. But, don’t |eave
out the diode!
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Appendix

The output voltage of the 78MG
regulator is determined by the value of
resistance from the output terminal to
the control terminal, R1, plus the
resistance from control terminal to
ground or common, R2, divided by R2
and multiplied by the control-terminal
voltage (5 volts). Thus:

RI -|72R2 i
The same formula is used for the 79-

MG negative regulator except that the
control terminal voltage is 2.23 volts.

Output voltage =

Qutput voltage = RIEZR‘? x2.23

In the design of the regulator circuits
for Fig. 5 parallel resistances have been
employed. The resultant value of two
resistors in parallel can be calculated
from the formula:

g e R4 #RB
otal resistance “RA+RB

For example, the value of R2 and RS
used in parallel at the output of U1

produces a calculated value of 9677
ohmes, if R2 is at maximum resistance.
Thus, using this value for R1 in the 78-
MG formula, the maximum possible
output is 15.3 volts. If R2 is set to zero,
the formula shows that the output will
be 5 volts.

A knowledge of mathematics is useful
in cireuit design. With the introduction
of the Inexpensive four-function
calculator anyone can do calculations
useful for simple projects by just
depressing the appropriate buttons.

Sources of components used in this
article are: (RS) Radio Shack — local
storas only; (L) Lafayette — local
stores or mail order from Lafayette
Radio Electronics, 111 Jericho
Turnpike, Syosset, New York 11791;
{BA) Burstein-Applebee, 3199 Mercier,
Kansas City, Missouri 64111,

G. R. Whitehouse, 15 Newbury Drive,
Ambherst, New Hampshire 03031, offers
a kit that includes the Fairchild 78MG,
and 79MG regulator ICs, the printed
circuit board, and jumbo ferrite beads
for $14. The PC board alone is available
for $4.00




the super-compact

alda103

only 34" high x 9" wide x 12%." deep e less than 8'4 pounds

ALDA 103, the trim little powerhouse with incredible
performance for the price! ALDA 103 provides a full 250
wartrs PEP input for SSB operation, and 250 wartrs DC
input for CW. And when it comes to performance, ALDA
103 is the hottest little transceivergoing — all solidstare,
totally broadbanded and super-stable VFO.

Ideal first transceiver for brand new novices! You'llwant
a full-capability CW/USB/LSB unir with all the power and
performance you can use. ALDA 103 gives you 250
watfs DC inpur for CW, the maximum allowable power
for your novice license. When you upgrade fo rechni-
cian, you've got 3 bands for CW operation. And with

your general license, just plug in your mic and use the
ALDA 103’s full 250 watts PEP on 558!

Perfect second or mobile unit for seasoned hams! If
you're looking for a super-sharp, compact unir ro use in
your car or boar, ALDA 103 will live up ro your expecta-
fions. Absolute worst case sensitivity 0.5 pV for 10 dB
S+N/N — a musrt for mobile operation. Receiver audio
outpur of 3 watts minimum — another must. Also, very
low receiver power drain of only 5.5 watts — that's
0.4 ma ar nominal 13.8 VDC including power for dial
and meter lamps!

Totally solid state SSB Transceiver @ 80 through 20 meters ® 250 watts

-




build your own
nclosure

— i_ "r|— —_—

Use simple tools and save bucks

constructing your favorite projects

BY BILL ROTH, WA2PVV

As a radio amateur I'm
interested in many aspects of
the hobby, but my main
interest is in construction.
After constructing a number of
projects ranging from a keyer
to a solid-state 2-meter
repeater, | found that a good
percentage of my cost was
spent in packaging my
projects. Well now, it's not the
true amateur spirit to run out
and purchase an enclosure that
might represent 50 per cent of
the total cost of a project.

| decided | couldn't afford
the $25 that a local supply
house wanted for an enclosure
for my latest project. Then |
had an idea. Why not build my
own? Now that's more like the
true dyed-in-the-wool amateur
spirit, isn’t it? Then | had to
decide what to use for
materials — wood, nails, glue?
No, | wasn't building a house!)
Aluminum, pop rivets, sheet-
metal screws? No, | tried that
before and what a mess! For
this project (a frequency
counter) | wanted something
strong, rf tight, and nice to look
at. After seeing some of the
smaller projects that a friend,
K2CBA, had made using
double-sided PC board, |
decided to go that route.

As you'll see, using my
construction methods, you can
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end up with a very strong rf-
tight, good-looking enclosure.
And if you're lucky enough to
have a surplus house nearby,
the cost for an 8 x 12 x 4-inch
(204x306x102mm) box may be
as low as $2.00.

Let’s build a box

Well, let’s construct the
enclosure. You'll need a pair of
sharp tin snips, an electric drill,
brass nuts and bolts, solder,
and a soldering iron. Lay the
pieces out on your sheet (or
sheets) of PC board so that you
get the most area with the least
amount of waste. Now carefully
cut each section of your
enclosure, noting that the top
and bottom pieces and their
supports will be somewhat
smaller than the side sections
(Fig. 1). How much smaller will
depend on the thickness of the
PC board and how carefully you

SME1

FRONT BACK
e -

S'!DE--’
TOP WIEW
Fig. 1. Looking down on the enclosures,
showing how the side, front, and back
panels go together. It's important that
everything be square. Use a carpen-
ter's square to true up sides before
soldering.

place the sections when you
solder.

Now that you've cut out all
the sections, get the soldering
iron hot and let's get to work.
Solder the front to one of the
sides. Note that the front and
back should be placed inside
the two side sections. For now,
just tack them in two or three
places. Check to make sure
you have a 90-degree angle
between front and side, then
tack-solder the back into place.
Now tack-solder the other side
section. You should have
something looking like the
sketch of Fig. 1. Put the cover
or bottom in place and solder
the two support sections to the
inside of the side sections
making sure that the cover (top
or bottom) is flush with the
sides of the box. See Fig. 2. If
you want to remove both the
top and the bottom of your
enclosure, do the same thing to
the other cover. Now, with the
cover in place, drill holes
through both the cover and its
supports as in Fig. 2.

Additional hints

Use a sharp drill and don’t
push down too hard, because
things aren’t very strong yet.
Use a drill that has plenty of
clearance for the bolts you are
going to use. | recommend 4-40
(M3) or 6-32 (M3.5) machine
screws. When all screws are in
place and tight, solder the nuts
to the cover supports. Make
sure you don’t let the solder
flow into the bolt threads. If
this should happen, just heat
the nut, remove the bolt, and
replace them with a new nut
and bolt. Again, if you want the
other cover removable, repeat
this procedure.

Well, we're almost finished,
Now the only thing to do is to
flow solder around all the joints
and mount your project in your
enclosure. Some hints for
making your enclosure
attractive might be to polish
and/or lacquer it, or to cover it
with wood grain contact paper.

A trick | picked up from an
old gunsmith might be of some



interest. By using a pencil with
an eraser chucked into an
electric drill and some fine
value-lapping compound, you
can create a nice damascene
effect. Carefully apply the drill
and pencil eraser to the metal
surface, one spot at a time. Use

] @ [ ] ®
[o ] (] 3 [
TOP VIEW

G=32 (M3.5) MACHINE SCREWS

TOP COVER
¥~ 70@ cover supPORT

SIDE VIEW

Fig. 2. Top and side views of the en-
closure showing how to mount retaining
hardware. Measure spacing between
screws carefully and mark their place
before you drill holes. Use a centerpunch
to locate holes, then apply the drill.
Remove burrs from the holes before
adding the mounting hardware. You can
use a countersink to make screw heads
flush with the top surface for a profes-
sional touch.

the lapping compound liberally.
Let the spots created by the
eraser overlap slightly. This
finish was popular on radio
equipment during the 1920s
and still looks good today on
certain types of equipment. The
choice is yours, of course. HRH
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“Gee, Dad, your license is almost
two years older than | am.”

NS

hallicraftters . '
IS BACK — BIGGER
and BETTER THAN EVER — and
H2M-500
Frequency synthesized BO0O-
channel (5 kHz steps) 144-148
with PLL digital frequency read-
out, TW or 25W output, 13.8
DC and repeater

“HAM” BUERGER HAS IT!
MHz FM Mobile Transceiver
capability.

H2M-1000 '
Frequency synthesized B00-channel (5 kHz
steps) all-mode CW/AM/FM/SSB 144-148
MHz Transceiver with PLL digital frequen-
cy readout, 12 watts output, 117 VAC, 13.8
VDC and VX0, S5B, VOX noise blankerand
repeater offset.

H2M-1000. .. .c0 v v000 $749°° H2M-500...... $389°°

Call or write TODAY for our very best deal on: Antenna Specialists,
Astatic, Drake, Hallicratters, Hy-Gain, Mosley, Regency, Rohn, Telex,
Ten-Tec, and Wilson. REMEMBER: We pay shipping charges on all
prepaid orders!

“HAM” BUERGER, INC.

ELECTRONIC EQUIPMENT DISTRIBUTOR
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WA3ZID-Bob

WB3BPJ-Bob 68 NORTH YORK RD. BANKAMERICARD
WILLOW GROVE, PA

WB3GXP-Dave 19090

WEB3IHOF-Jeff (215) 659-5900
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HITEHOUSE & co.

15 Newbury Drive. Amherst. N. H 03031

TRANSMATCH
PARTS

LOOK AT THESE PRICES, LOWEST YET:
154-10 Single section 350 pf. transmitting capachor, 154-507 Dual-seclion 192 pf. section
transmitting capacitor, 229-203 Roller Inductor 28 ih by Multronics, 3902-1 Turns Countar
by Barker & Williamson. SEPARATELY PRICED AT $163.80 NOW $129.85
WE ALSO STOCK THE OTHER TRANSMATCH PARTS.

POPULAR TOROID We Stock a Complete

ASSORTMENT S Line of Powdered Iron
=T and Ferrite Products.

a é

( pn"l

* 7

CONVENIENCE AND LOWEH COST $15.50 Value for $9.95
INCLUDES: 2 pcs. each, T25-2, T25-6, T37-2, T37-6, T37-10, T37-12, T50-10, T50-12,
T68-10, TB0-2, T80-6, T94-2. 3 pes. each, T50-2, T50-3, T50-6, T68-2, T68-3, T6E-6
AND CONVENIENT STORAGE BOX AND SPEC SHEETS

TRANSMATCH BALUN SPECIAL 3 T200-2 cores plus 20" #14 Teflon Covered Wire
SAVE $3.45 TBS Kit.. _.89.75

FEHRITE BEAD ASSORTMENT
Includes convenient plastic storage box end one dozen each of FB43-101, FB43-801,
FB64-101, FB64-B01, FB73-101 and FB73-801 plus new spec sheats.Value $7.50 for $6.95

Add 52.00 to each order for shipping and handling. Prices subject to change.
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DenTron Radios... .
Built byAmericans
for thewhole worid.

One of the greatest pleasures ham radio brings is con-
tact with distant lands. What other o:ganizatian can
boast of daily communication amang its members
throughout the world?

It’s a great hobby and we want to make it more fun
for youl

DenTron antenna tuners do just that. Our Super Tun-
ers are the only tupers on the market capable’ of
matching everything between 160 and 10 meters, plus
handling 1-3 KW PEP, &




A. The Original Super Tuner 1KW PEP $129.50.

If you're new at ham radio you'll find it's invaluable.

B. Super Super Tuner 3KW $229.50. |f you've
added more power to your station it's a must,
Both the Super Tuner and the Siiper Super Tuner
match balanced feed, coax, random or lang wire,
Both transfer maximum power from the transmit-
ter to the antenna. :

C.NEW! The MT-3000A $349.50. The
MT-3000A was designed for the serious ham inter-
ested in professionalizing his station. It is-a rugged
antenna tuner that easily hand W PEP. It has
built-in dual watt meters, and a built-in dummy
load. The antenna selector switch: {(a) enables you
to by-pass the tuner direct; (b) select the dummy
load or 5 other antenna systems.

D.80-10 Wire Tuner $59.50. _ Our random wire
tuner handles 500 watts and is ideal for the ham
on the move. -

E. W-2 Watt meter $99.50. DenTron's dual in-line
Wattmeter allows you to read forward and reflect-
ed watts simultaneously.

H.NEW! MLA-1

F. SuperAmp $574.50. The SuperAmp is one of

the best amplifier values currently on the market.
It covers 160-10 meters, and features four 5728
triodes in grounded grid. With it add 2000 watts
PEP SSB and 1KW CW power. No other amplifier
delivers so. at such a reasonable price.

G.NEW! MLA-2500 $799.50. The MLA-2500

is one of the warld's finest high performance mili-
tary amateur amplifiers. It was designed for the
discriminating buyer who knows and appreciates
precision plus power. Coast along with a full 2000
watts PEP input on SSB, 1000 watts DC input on
CW, RTTY, V. The heart of the MLA-2500
i - contained power supply, and it
876,

1200 $399.50, external AC sup-
ply, $159.50, DC supply $199.60. The MLA-1200
shares many fine features with its famous big
brather, the MLA-2500, but also has a few distinc-
tive features of its own. It employs a single Eimac
8875, running 1200 watts PEP or TKW DC. Itin-
corporates the same built-in ALC as the 2500. The
MLA-1200 is the smallest 1200 watt linear ampli-
fier on the market, great for your mabile home,
boat or car!

Radio Co., Inc.
2100 Enterprise Parkway
Twinsburg, Ohio 44087
Phone (216) 425-3173




FOR THAT
PROFESSIONAL

BY MIKE J. GOLDSTEIN, VE3GFN

Save money, impress
friends; build professional
looking ham gear

Are you a builder or an
appliance operator? If you're a
builder, read on; these words
are directed to you. If you're an
appliance operator, turn the
page quickly, for the secrets to
be revealed here could usher
you into the art of building
such magnificent ham gear that
you will end up enjoying the
awe reserved by your fellows
for the successful builder.

It has been my experience
many times in the past few
years to have non-hams arrive
in my shack, look at a piece of
homebrew, and ask where |
bought it. Hams who have built
equipment themselves have
even bought equipment born
on my workbench. Since | have
been building electronics gear
for almost fifteen years (making
a living at it at times), | have
picked up many ideas and tips
that contribute tremendously
toward a finished product that
is professional looking and a
source of pride to me when it
is finished. For those of you
wha are just starting out and
don’t know where to begin, and
for those hardy souls who
struggle toward pertection, |
submit the following
suggestions.

The first rule of thumb, and
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the most important, is to have
patience with the job. Think it
out beforehand, do it carefully,
and don’t be satisfied with
second best. This is hard when
you want to get the job
finished, but every rushed job
and short cut will hit you right
in the eye when you sit back to
survey your handiwork;

you will end up being
dissatisfied. Since | have now
imparted one-half of my hard-
won knowledge, | can proceed
to the remainder.

Metalwork

The most popular form of
ham-gear construction is the
“chassis and panel” type.

With this type of construction,
everything is mounted on a
metal chassis or sub-

chassis, with the meters,
control knobs, and switches on
the front panel. Small units can
be built directly into small
commercially available

utility boxes.

While it is certainly cheaper
to scrounge sheet aluminum
and bend up your own
metalwork, the job will turn out
poorly unless you have a good
metal-working shop at your
disposal. It is far better to buy
the proper panel and chassis

new and start from there. Since
aluminum is very easy to work
with, use it as much as
possible.

Always keep a catalog of
metal parts handy when you're
designing a project. Never use
painted chassis for building —
the grounding problems
presented by the paint are
horrible, and scraping paint
from the inside of a chassis is
awkward.

If the job is a large one, it
may be better to use several
chassis bolted together than
one large one. This provides
shielding between circuits and
eliminates flexing which
results from a large, flat, metal
surface. This can often be a
major factor in stabilizing
receivers and exciters.

Cutting holes in metal can be
an awful chore, or, part of the
fun. Let's start with the drill —
most of us don't have access
to a drill press, but an effective
hand-drill and a set of sharp
bits will usually suffice. Set the
work on a firm base before
drilling and make sure it won't
slip. Before drilling any holes,
center-punch them first. This
centers your hole in the right
place and your drill won't slip
and gouge the paint or your
finger. When drilling, don’t
exert too much pressure on
metal surfaces that will bend
easily.

For larger holes, use a little
machine oil on the bit. When
working on a painted chassis,
cover the entire surface with
masking tape or thin paper; lay
out the hole centers with a
pencil and drill through the
protective paper layer. Don't
remove the paper until all the
holes are drilled. Also, don't
put an unprotected painted
item on the workbench for
drilling — all the metal bits you
didn't brush off the bench will
pepper your paint with scrat-
ches. It takes conscious effort
not to make this mistake, and |
always have a can of spray
paint handy for touch-up jobs.

Try to avoid cutting holes
with a drill larger than Va-inch



(6.5mm) in diameter. If you
need a hole larger than this,
cut a small hole and enlarge it
to the desired size with larger
drills. Larger holes should be
cut with chassis punches. If
you have a set of punches on

the bench, life can be beautiful.

A complete set is rather
expensive, but you can usually
find someone who has the size
you need. Since they are so
handy, a lot of hams get
together and collectively buy

a set.

If you have access to a
machine shop, a circle cutter
can be used instead of a
punch. However, don't attempt
to use a circle cutter with a
hand drill — blood makes a
poor lubricant. The Adel
nibbling tool* is handy for
many metalworking jobs. This
gadget will cut practically any
size hole in material up to
1/16inch (1.5mm) aluminum or
18-gauge steel, and is practi-
cally a machine shop in itself.

When you use a chassis
punch, put a little light
machine oil on the bolt threads
before each hole is cut. If
possible, support the punch in
a vise. Cut the clearance hole
for the punch bolt just large
enough for the threads to clear
without scraping; then your
caretfully-placed centers will
not be too far off after the hole
is cut. One of the greatest faux
pas you can make is to return a
chassis punch with a metal
ring inside it; the owner will
think twice before lending it to
you again.

Chassis punches can even
be used to cut 1/8-inch (3mm)
thick aluminum rack panels;
this can be done safely, even
with the smaller sizes, if you
protect the punch. Turn the
bolt slowly and use lots of oil
— the shearing torque devel-
oped on a punch bolt is sur-
prising.

Since painting or retouching

* $10.05 at Allied Electronics
Corporation, 401 E. 8th Street, Fort
Warth, Texas 76102, or other Allied/
Radio Shack outlets. Catalog number
527 R 5304.

metal is an art, | shall desist
from comment except to
mention that the aerosol-can
spray paints do a beautiful job
if you follow the directions on
the can.

Mounting components

Once you have the chassis
and panel reasonably prepared
for construction, you have to

Cutting holes in metal can be an
awfulchore. ..

consider the problems of
mounting components. It has
been my sad experience that
predrilled holes never seem to
end up where they should,
despite the care | have taken to
lay them out. Therefore, |
always line up my sockets,
control holes, etc., with a
grease pencil line so | know
how things are going to fit.
And, | never drill any holes until
| am ready to use them.
Otherwise (I confess) | end up
with at least one hole in the
wrong place. This requires
disguising, which is difficult;
the “ventilating hole” excuse is
thin, at best. If you don’t pre-
drill your chassis, you can
change your mind as you build
without inviting disaster.

As far as the layout is
concerned, everybody says
“keep it square” — | second
the motion. Draw centering
lines on the chassis with a
grease pencil (washes off with
solvent) so everything fits
properly. Even vhf equipment
can be laid out neatly, short

leads and all. Think the layout
out on paper first so you won't
forget some essential compo-
nent. At one club station |
know of, the entire rig and
control system sit in a six-foot
(2 meter) rack — except for the
main high-voltage transformer;
this sits in a desk drawer
beside the operator. | never did
figure that one out.

When the components are all
mounted, nothing should
wiggle. Keep the leads short,
and mount all components
along tag (terminal) strips. You
can buy these in all sizes and
combinations of terminals, so
you should have a supply on
hand before construction
starts. Build everything as
though it were going to be
used in a Volkswagen during
the Baja 1000. Use lock
washers under all nuts.

Uniform hardware adds a
great deal to the finished
appearance of homebrew
equipment. Keep a supply of
standard nuts, screws, lock
washers, and solder lugs on
hand. | stock 6/32 (M3.5) screws
in several lengths, with nuts
and washers to match, and
scrounge the odd sizes as |
need them.

Speaking of hardware, never
throw any away. When you strip
a chassis, throw all the hard-
ware into a box. The gismo you
throw away is exactly the item
you'll need next year when
Hurricane Whatnot is raging
and the world is doomed for
the lack of a 3-mil, Vz-inch
(M1x13mm) white metal bolt
with a hex head (thought you'd
never need it, hah?). | have
saved for years, and haven't
been stuck for an odd size yet.

Soldering

Ah, yes, soldering. There are
solderers, and there are
solderers. | have a friend who
takes an hour to install one
connector on a cable; the man
who can tear it off afterwards
is a strong man. | alsc know
people who finish large kits in
a day, but they are not on the
air too much. Rig problems,
you know,
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Except for big jobs that
require a lot of heat, the
soldering gun is a crude
instrument. The ideal soldering
iron is between twenty and fifty
watts and has a spade bit not
more than V-inch (6.5mm) in
diameter.

If it's easy to replace
bits on your iron, have a
machinist friend turn a couple

Build everything as though it were going
to be used mobile in a Volkswagen dur-
ing the Baja 1000.

of bits down for fine work.
Note that several of the tips
manufactured today have a
special coating on them to
extend their life and prevent
pitting — filing or removing the
coating will shorten tip life.

When you first use a new tip,
dip it into acid-free paste and
tin it with the solder you intend
to use. Don’t use a rag to clean
the tip; keep a tin containing a
wet sponge handy and wipe the
iron off on that. If you leave a
little solder on the tip when the
iron is sitting hot, the tip will
not pit nearly so rapidly.

The rules for good soldering
— clean surfaces, lots of heat,
etc., all apply. Since heat rises,
put the iron under the terminal
being soldered. Use a minimum
of solder, and don’'t depend on
solder to hold a wire in
position. Each wire should be
hooked around the terminal to
prevent it from springing off. It
is a good idea to wrap the
wires securely around a
terminal if the wiring is to be
permanent. As Ben Franklin
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said, “The only permanent
things in this world are death
and taxes,” and the former is
being disputed in medical
circles. Once you have
attempted to remove a wire
that has been securely
wrapped, you will tend to
depend on the solder bond for
mechanical strength.

If you have to remove the
solder to take off a wire or a
component, don’t just heat the
connection directly. The flux in
the solder has long since
disappeared, and the hot solder
will sit there while components
and/or printed board char. Take
a length of braid (like the shield
on small coax) and dip the end
in solder paste. Place the
pasted end under the solder
connection, put the iron
against the braid, and press
against the solder. The solder
will run up the braid, nothing
will overheat, and the wires will
be exposed. If all the solder
doesn’'t come off the first time,
snip off the solder-saturated
braid, redip the end, and repeat
the process.

When soldering to rotary-
switch terminals, it is
sometimes difficult to keep
solder from running down the
terminals into the switch deck.
If you color the switch terminal
just below the solder point with
a soft lead pencil, it isn’t
possible for the solder to flow
down too far.

When you're soldering
hookup wire, don’t grip the wire
just above the stripped section
— the insulation will stick to
the pliers and peel off when
they are removed.

Wire

There are many types of
hookup wire available, and
what you use must be governed
only by your finances — buy
the best you can afford. The
best general hookup wire is
stranded, number 20 to 24
(0.5-0.8mm) tinned copper with
Teflon insulation. Teflon
insulation will never peel back
under heat and is really the
best stuff to come along in
years. The only drawback is

that it is expensive. The other
types of insulation should be
assumed to be susceptible to
heat, and proper precautions
should be taken to protect it
while soldering.

My method is to strip the
insulation back about 1/8-inch
{3mm) further than | actually
require. After stripping, | twist
the strands tightly, and tin to

Speaking of hardware, never throw
any away.

within 1/8-inch (3mm) of the
insulation. The tinning allows
such a fast transfer of heat that
by the time the heat works up
to the insulation, soldering is
complete. Incidentally, twist
and pre-tin all stranded wire, or
you will have ends sticking out
all over as soon as you try to
bend it.

| have not mentioned solid
wire because | find it often
snaps off after being bent a
few times — especially if
you're modifying a circuit.
Many of you will ddisagree with
me, but | think solid wire just
increases your headaches.

General wiring

Try to cable all the
interwiring on a chassis. Use
different colored wires so you
can easily identify different
wires in the cable. Set up a
standard color code: green for
filaments, red for high-voltage,
black for ground, etc., and stick
to it. Don't lace your cables —
it is difficult enough to modify
a cable. If you want to tie them



down, tie separate loops at
intervals along the cable with
waxed lacing cord. You can cut
these easily for modifying and
then replace them. Unlacing a
long cable in a tight spot is
messy, and while you can
sometimes remove a wire,
replacing it in a tightly-laced
cable is a hairy job indeed!

A better system is to use the
small nylon clips which are
available in a wide range of
sizes. These loop around the
cable and are held in place
with screws and nuts. They
make a beautiful appearance
and modifications are a snap.

Two precautions: never run
any rf or af signal leads (unless
they're shielded) in a cable —
the resulting pickup and
feedback can run you in short
circles for a month. Also, don't
solder directly to the chassis
— use solder lugs held in place
with screws, nuts, and internal-
tooth washers.

The finishing touch

When the unit being built
has been tested and debugged,
the last decals are drying on
the front panel, and the TVI
test show negative, the time
has not come to place your
masterpiece in the console.
Not yet.

While it is all open in front of
you and your memories are still
fresh, collect all your notes.
Draw a schematic diagram, and
make sure all the changes you
made along the way are
incorporated. Jot down the
calibration procedure you
discovered was the best. Make
a note of the current and
voltage readings at pertinent
points. Your memory isn’t
nearly as good as you think,
and this information will be
necessary if anyone else ever
inherits the equipment. Finally,
file the information away where
you can find it in a hurry.

There it is. You've done a
nice job, and it looks as good
as it works. It took a little
longer, and perhaps cost you a
little more, but, “Say, Sam,
where did you buy that classy-
looking rig?” HRH

\g/

YAESU

902-886-4534
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YAESU — TEN-TEC — TEMPO — DENTRON

* WE HAVE FULL SERVICE
ON WARRANTY AND NON-
WARRANTY RADIOS.

e ALL NEW DIGITAL MODELS
ARE NOW IN STOCK.

® CALL US SOON FOR
PERSONAL SERVICE.

TEN-TEC
544 DIGITAL

TRENTON, KY.

COHOON

AMATEUR SUPPLY

42286

This fine personalized belt buckle
can be yours for only $12.50, plus

FOR THE HAM

A BELT BUCKLE

From The COLORADO SILYER CO
Cast In SOLID BRONZE
ENGRAVED WITH CARE

$1.00 for postage and handling.

OR SEND FOR FREE DESCRIPTIVE
BROCHURE.

COLORADO SILVER CO

P. 0. BOX 1755
ASPEN, COLO, 81611

S |
@j

COLO., RES. INCLUDE 3% SALES TAX

MADISON
SUPER BUYS

HY GAIN 1BAVT/WB . 100 it. RG
), 1BV ve

NEW ITENM 17
WE STOCK JANEL PREAMPS, TECHNICAL
BOOKS (ARRL. ¢ Tab, T :

KESTER Sol
NYLON COR
BELDEN 14

CALL ror FasT QUOTE ON THESE OR

ITEMS NOT LISTED: YAESU FT301D,
FT301, FTI101E, A 350XL, KENWOOD
1552085, TSB20S, TS A, TR7400A, TEMPO
2020 & ETO ALPHA. ALL IN SEALED CAR-
TONS. CALL FOR FAST QUOTE OR WRITE
& INCLUDE YOUR PHONE NUMBER. IF
WE HAVE YOUR BARGAIN, WE'LL CALL
YOU PREPAID.

MADISON
ELECTRONICS SUPPLY, INC.

1508 McKinney Houston, Texas 77002
713/658-0268 Mites 713/497.5683
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Understanding

Resistors, Capacitors, & Inductors

Some basic principles behind three of the most common electronic components

BY PAUL G. SCHREIER, WAITWT

If you're just starting to study
electronics you've probably
been overwhelmed by the huge
number of new devices and
concepts. Although this col-
lection of unfamiliar ideas
may appear bewildering, if each
is analyzed separately you'll be
surprised how easy
electronic theory can be.
Almost every electronic
circuit uses three basic
elements: resistors,
capacitors,and inductors. Let’s
get acquainted with them and
see how they behave in
electronic circuits.

Resistors slow down everything

Probably the most common
component in all electronic
circuits, resistors do nothing
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more than agree with their
name — they “resist” and limit
the flow of electrons in a
circuit. You can tell how much
a device resists current flow
by looking at its resistance
value, measured in chms (and
represented by the Greek
symbol Q)

—AAA AN —— AN — —HIA—
Ri R R3 Rs =RI+RE+RY
—Ae——
m o
" R
R2 1
N T
—— %
A4 A1 'Rz " R3

Fig. 1. With series resistors, A, electrons
must pass through each resistor; sum
their values to find the equivalent re-
sistance. For the parallel case, B, how-
ever, electrons are split among the pos-
sible paths.

Also note that even
conductors — wires or other
paths designed to carry current
— have resistance,
although these values are very
small, and you’ll generally
ignore such effects when
working with circuits. But
every resistor operates linearly.
This means that, no matter
how much voltage you apply
across a resistor, the resistor
passes only a certain current,
I, with a value represented by

” volts
resistance
Linearity also means that if
you double the voltage, you
double the current, so that a
resistor's value remains
constant under any condition,
no matter if you apply ac or dc
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Fig. 2. Capacitors charge when a source
pushes electrons into one plate, leaving
an absence of electrons (or holes, indi-
cated by + signs) in the other plate, A. If
given the opportunity, however, the
charged particles will return to
equilibrium; you can encourage that by
removing the source holding the elec-
trons on the plate and providing a return
path,B.

power. Resistors pass all
frequencies with equal ease.
What would you expect if
you hindered current flow once
with one resistor and then did
the same thing immediately
afterwards with another
resistor? Fig. 1A shows that
you can add these series
resistances directly:

Rs=RI1I+R2+R3+. ..
where

Rgs=R,,, of the resistors (1)
RI1...R2...=Resistance of each
element (ochms)

For instance, suppose you
needed a 1 kilohm (1000 chm)
resistor, but you have only
smaller values? Just connect
two 500-ohm resistors in series
— it's as simple as that.

Parallel resistors (Fig. 1B) are
a bit more tricky. Instead of
making it more difficult for
current to flow, the additional
resistors offer more paths for
the current to take and thus
reduce the effective total
resistance. You can calculate
parallel resistance with this
formula:

1

1

RT; 7
+R—2 +E’5‘+(2}

i

where

R+=Total resistance
(ohms)

Again, using those two 500-

ohm resistors, wire them in
parallel. This time you have the
effective value of each resistor
and get Ry=250 ohms. Note,
also, that in a mixed group of
parallel resistors, Ry is always
smaller than the smallest
resistor in the group.

Capacitors store energy

Capacitors collect electrical
charges. That goes for al/
capacitors, whether they are
made of plates, are
electrolytics, are discaps, or
tiny chips. All capacitors
operate on the same principle
so once you understand simple
plate capacitors, you'll
understand them all.

The capacitor in Fig. 2A
is made of two parallel plates,
each with surface area, 4,
and separated by distance,

d. If you connect a battery or
other voltage source across the
capacitor, the voltage source
forces electrons to flow from
one plate to the other.
(Remember, "“like" particles
repel each other and eventually
the repulsive forces between
the electrons will equal the
force of the source trying to
pack them into the plate. At
that point, the voltage
difference of the plates equals
the source voltage.)

Now disconnect the voltage
source, Because the packed
electrons have no place to go,
you have stored energy. When
you place a load (such as a

resistor) across the capacitor
as in Fig. 2B, the electrons will
follow that path trying to find a
spot as far as possible from
other electrons. This action
occurs when you have the
same number of electrons
anywhere on either plate, as
when you attached the voltage
source; but in the meantime,
while moving to equalize the
charge, these electrons
perform work in your load
circuit,

The amount of charge you
can store on a capacitor
depends on the applied voltage
and the geometry of the device;
the term capacitance describes
this geometry. And while you
measure capacitance in farads,
F, you'll see most component
values in the less cumbersome
form of uF (microfarads) or
pF (picofarads).

For a parallel-plate capacitor,

c=022¢4 % (n—l) (3)

where

C =capacitance (pF)

K =dielectric constant of
material between plates

A =area of one side of one
plate (square inches)

d = separation of plate
surfaces (inches)

n =number of plates

In Equation 3 we have two
physical constants, K and
n. Constant K, is the dielectric

///
|

/

!
'../--

4

Fig. 3. Think of parallel
capacitors A as discon-
nected sections of one
larger capacitor, B.

r

7 1

Cp=CI+C2+C3+C4
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Fig. 5. Capacitors appear to pass ac by
charging one plate during each positive
half cycle A, and then by transferring
that stored charge to the other plate for
the negative half cycle, B, creating a
current flow in the exchange.

constant of the insulating
material used between the
capacitor plates; for air, K is
unity and physical materials
such as glass, paper, mica,
have Ks larger than one. The
other constant in Equation 3 is
n, the number of plates in the
capacitor.

If square centimeters are
substituted for 4 and
centimeters for 4, then the
factor 0.224 should be replaced
with the factor 0.0882; all other
terms remain the same.

Examination of Equation 3
shows that increasing plate
size or decreasing plate
separation increases
capacitance.

Make a dielectric
sandwich

To keep the charges on
the plates isolated, you have to
separate the plates from each
other with an insulator.
Different insulators give any
configuration different
capacitances; K tells you how
that capacitance compares
with an air-filled device, whose
K is one. Thus, with a value of
K =1 for air, if you fill a
capacitor with mica (K =5.4)
you'll increase its capacitance
by that same factor, 5.4. Thus,
dielectrics let you buy higher
capacitance components in
smaller packages. The
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discussion above shows you
how variable-plate capacitors
work. As you turn the dial, you
change the relative position of
the plates from fully meshed
(maximum C) to totally
unmeshed (minimum C).

The concept of multiple-
plate capacitors leads directly
to the next point — how you
add values of C in various
arrangements. Suppose you
have a number of plate
capacitors connected as in
Fig. 3A. Could you pretend
they were all made of one
big plate, as in Fig. 3B? Well,
that's exactly right, because
parallel capacitors merely sum
their values to obtain the
equivalent value (just as with
series resistors).

Series capacitors (Fig. 4A),
like parallel resistors, are a
little more tricky. Instead of
increasing total ¢, the
additional components make it
more difficult to store charges
and thus reduce the effective
value according to the formula

1

1 1 1
cr ‘e ta

Cs=
Woey W

For example, suppose you
need 2 xF but only have 4-uF
caps on hand. Just connect
two 4-uF caps in series to
halve the effective value of
either one.

It’s easy to see, also, how

currenT, 1 § [ 4]

B,
—
SWITCH A

CURRENT, T } 0

Fig. 6. The current that a voltage source
pushes through an inductor builds up
and maintains a magnetic field, A. But if
you provide a path, as in B, the field
will collapse, releasing its energy
through the electrons it pushes through
the circuit.

capacitors react to different
frequencies. As you just
learned, if you apply a dc
voltage to a capacitor, the
plates charge up and then
current stops flowing. Thus
capacitors block dc current.
That certainly makes sense
because in reality you've got a
gap in the path — equal to the
distance between the two
plates. Any time you’ve got
such a gap, you can't expect
current to flow.

But, amazingly, even with
this gap, capacitors do pass
ac currents! In a typical ac
signal's positive half-cycle
(Fig. 5A), the source moves
electrons to one plate. When
the source goes to zero and

- S T
el €2 C3 Ca

Fig. 4. Series capacitors A make charge

/ storage more difficult and thus lower the effec-

tive capacitance according to the formula in B.



TEN-TEC 544 DIGITAL. Another ahead-of-its-time
achievement from the pioneers in solid-state HF amateur
radio technology. The 544 Digital joins its successful
companion, Triton IV, to chart new paths in engineering.
THE RECEIVER. Deserving of all superlatives.
Range: 3.5-30 MHz (plus “160" with option). MOSFET RF
Amplifier with Resonate Control for a sensitivity of 0.3 #V
for 10 dB S+N/N. And overload minimized. Noise
Blanker option: remarkably effective against impulse
noise, functions in the IF, controls from the front panel.
Hetrodyne crystal mixed VFO: steady as a rock. 8-pole
9 MHz Crystal-Lattice IF filter for a selectivity curve
straight out of the text books: steep skirts, flat top, and
narrow (2.5 kHz bandwidth, 1.8 shape factor at 6/60 dB
points). Offset Tuning, with LED indicator, permits inde-
pendent tuning of the receiver through a 10 kHz range
(approx.). As one owner put it, “it makes SSB nets a
breeze” And that beautiful Digital readout: six 0.43" LED
digits, 5 in red and the least significant 6th in green, read-
ing to 100 Hz with an accuracy of = 50 Hz, settable to
WWV. (Who needs a calibrator? And, indeed, it has
none). WWV reception at 10 & 15 MHz. The sound? So
beautifully clean and clear, it wins raves from all. Less
than 2% distortion. Built-in speaker to clear the operating
position. And External Speaker/Phone jack. CW Filter
option, 2-position, 150 Hz width. Zero-Beat Switch for
right-on CW Whether you operate SSB or CW or both,
you'll agree the 544 has a truly superior receiver section.
THE TRANSMITTER. 200 Watts Input — all bands,
SSB or CW. Instant band change without tuneup! And no
danger of off-resonance damage, even with the wrong an-
tenna. 8-Pole SSB Filter. Automatic Sideband Selection,
reversible. Push-Pull Output with the heat outside of the
cabinet. 100% Duty Cycle so you can use it for RTTY and
SSTV Front panel ALC control with LED to show opera-
tion in the ALC region. Meter shows SWR when transmit-
ting. VFO circuit is permeability tuned, has less than 15
Hz change per F* after 30 min. warmup, less than 10 Hz

ENCORE! ENCORE!

change from 105-125 VAC with accessory power supply.
SSB speech quality is completely natural, CW signals
clean, articulate. And full CW break-in! So right you
wonder why it wasn't done before — turns monologs into
conversations. Sidetone is adjustable in pitch and volume.
Automatic CW offset of 750 Hz. P-T'T. Hi-Z mic. input.
RF Output-Z 50-75 ohms, unbalanced.

THE CONSTRUCTION. Styled for today and tomor-
row — etched aluminum front panel, black nomenclature,
black top and sides. Ruggedized chassis stands up to the
rough handling of mobile/ portable use. Modular construc-
tion: 10 plug-in assemblies, 9 fixed circuit boards (65
transistors, 38 diodes, 14 ICs, 1 LSI, 6 LED displays). Snap-
up front feet. Size: 4% x 13-5/8 x 13. Net weight: 12 bs.

THE ACCESSORIES. Model 242 Remote VFO for
six-mode operation; 241 Crystal Oscillator for 6 spot
fregs.; 240 Converter for 160 Meter operation at slightly
reduced power level;, 215P Microphone & Stand; 252G
protected power supply; 262G power supply plus VOX
plus 2 speakers, 207 Ammeter for supply monitoring; 249
Noise Blanker; 245 CW Filter; 212 Crystal for 29.0-29.5
MHz, 213 Crystal for 29.5-30.0 MHz. Plus various sized
matching blank enclosures.

TEN-TEC 544 DIGITAL. Soright, so advanced, it may
well be the last rig you'll ever need to buy!

544 Digital —$869
540 Non-digital — $699
See the 544 and its companion 540 non-digital
transceiver at your nearest TEN-TEC dealer, or write
for full details.

17| p—
SEVIERVILLE, TENNESSEE 17862

EXPORT 715 LINCOLN AVE . OWICAGOD. ILL GO6SE

We have been notified that Motorola has been granted registration
of the tradename “Triton.” Consequently, TEN-TEC will refrain from
using “Triton IV" when referring to our transcelvers, beginning
January 1, 1978. We say “goodbye” to the name, but certainly not
to models 540 and 544

TRITON GOES DIGITAL

VW Zitse 7

DIGITAL

More details? Ad Check page 78.
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Fig. 7. Series inductors, A, and parallel
inductors, B, both behave identically to
their resistor counterparts.

then into its negative half-
cycle (Fig. 5B), this stored-up
charge moves to the other
plate, and current flows back
and forth as if it had a
completed path. On the other
hand, if the capacitor’'s plates
weren't there, the source would
have no place to store a charge
and no current would flow at
all. Thus, even though
electrons do not actually flow
through a continuous path
through the capacitor, the
circuit can't tell the

difference.

Inductors play the field

In addition to capacitors,
there’'s one other category of
basic energy-storage devices
you'll see quite often —
inductors. To understand how
they work, it’s necessary to
introduce two very simple
concepts from physics: moving
charges create magnetic fields,
and a changing magnetic field
likewise pushes charges
around.

According to these laws,
even a single wire carrying
current sets up a magnetic
field. That's true, but the
resulting field is so small you
can't depend on it to do any-
thing useful. Instead, wind
that wire into a coil, because
that arrangement intensifies
the magnetic field as much as
any other; then you can put the
field to work.

Just like capagitors, induc-
tors (often called coils) store
energy. For instance, when
you throw switch A in Fig. 6A,
current begins to flow. But
remember, a moving charge
creates a corresponding
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magnetic field. Just as you
isolated your charged
capacitor, disconnect the
inductor's power source when
the field has built up to its
maximum intensity (Fig. 6B).
The field stores energy
because it wants to move
electrons, but there’s no place
for the coil to release the
electrons, If you connect a load
resistor across the coil, the
built-up energy begins to
escape. This collapsing
magnetic field induces a
current flow through the load
circuit.

The magnetic field that a
coil can build depends on its
geaometry which is measured
in henrys (H), millihenrys
(MH) or microhenrys (xH). We
can measure this inductance
(L) with the formula

32 n2
9a + 10b (5)

where

L =inductance (uH)

a = coil radius (inches)

b = coil length (inches)

n = total number of turns

If « and b are in centimeters,
Equation 5 becomes:

Fi 0.16a® n?
3.5a+3.9p (6)

Thus, while coil radius can
either increase or decrease
coil inductance, increasing
the number of turns for a given
length increases L; while
increasing the length for a
certain number of turns will
decrease .. The ratio of coil
length, b, to coil diameter
(2a) is called the form factor,
which is important in many
designs using inductances.

You should easily recognize
what happens when you
connect inductors in series —
it's just like piecing one longer
coil together (Fig. 7A), adding
all the turns. Thus, you can
merely sum their individual
values together, as with series
resistors. As with parallel
resistors, you'll have to use the
trickier formula for parallel
inductors, as shown in Fig. 7B.

Changes mean more work

Remember how capacitors
block dc and pass ac signals?
Inductors do just the opposite
— they pass dc and inhibit ac.
You just saw how dc sets up a
magnetic field in a coil. But
once the dc builds up the field
to its maximum value, the
current passes through the
coil unimpeded without doing
any additional work, because
only changing currents set up
these fields. (When you turn on
the current, you change its
value for a brief instant, right?
That’s when the field builds up.
The continuous current flow
merely maintains that field.)

However, if you place an ac
source across the coil, the
current changes constantly
from positive to negative. The
current is so busy in the coil
building up a field in one
direction and then, when it
changes polarity, building up
another field in the other
direction, that it has a tough
time getting through the coil to
do any useful work. Now you
can see how inductors inhibit
ac signals while passing dc.

There’s one additional effect
to become familiar with: mutual
inductance. If you align two
coils properly and build up a
field in one, that field extends
into the field of the other coil

? CURRENT, (_’ ‘1
I
)
)

]

(

CURRENT, QL 3
Al
F e
o5, s
Fig. 8. This

field couples, or connects, the two inductors, so that a current

flowing in the left-hand circuit produces a proportional current in the right-hand

circuit.



as well (Fig. 8). Remember that
a changing magnetic field
pushes electrons; so moving
electrons in one coil with a
current will induce a field that
couples the two coils. Thus a
current in the second coil
occurs without any physical
interconnection. Transformers,
in particular, rely on this effect.

Put the pieces together

Now you'll see that you can
connect these various com-
ponents — resistors,
capacitors, and inductors —
in various ways to work with
different frequencies. (How to
make these connections,
however, is the topic of other
articles.) For now, you’ve
mastered a very important
lesson: different components
let you select different
frequencies for whatever
purposes you wish.
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“I'd like a phone patch to Santa
Claus, please, grampa.”
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Erickson’s Deal
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ERICKSON
*5935 MILWAUKEE
N

l

Hours: 9:30-9 Mon. & Thurs,
9:30-5:30 Tues, Wed. & Fri.

9-3 Sat.
ERICKSON
COMMUNICATIONS

5935 N. Milwaukee Ave.
Chicago, IL 60646
(312) 631-5181 )

FREQUENCY STANDARD

\/ Precision crystal.
v/ Markers at 100, 50, 25, 10, 5
KHz.

\/ Zero adjust sets to WWWV,

The Palomar Engineers Frequency
Standard gives sharp clear markers
throughout the high frequency
band from 160 through 6 meters.

With the panel switch in 100 KHz
position the markers can be heard
every 100 KHz for checking
calibration of vyour receiver,
transceiver, or VFO. Additional
markers can be turned on with the
panel switch every 50, 25, 10 or &
KHaz.

The exclusive Palomar Engineers
circuit generates only the wanted
markers. No extra “ghost”” markers
appear.

Connection to your receiver is
simple. A twisted-wire capacitor
from the Standard to the receiver rf
amplifier or mixer. Or a short
“antenna’” connected to the
Standard may radiate enough
marker signal.

The Frequency Standard is factory
set to frequency and the setting can
be checked and adjusted with the
“zero” trimmer while listening to
WWV or a broadcast station. All
markers are as accurate as the WWV
calibration, typically .0001%.
Don't take chances; check your
frequency. Use the Standard with
the wide vrange of selectable
markers, the time- proven Palomar
Engineers Frequency Standard.
Send for free brochure.

The price is $37.50 (9-v battery
not included) and we deliver
postpaid anywhere in the U.S. and
Canada. California residents add

sales tax. ORDER YOURS NOW!

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: (714) 747-3343
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the famous

HAM: KEYS

The keys that are easy
to put your fingers on!

04-»

TOLL FREE

Model HK=1

= Dual-lever squeeze paddle
= Use with HK-5 or any
electronic keyer

= Heavy base with non-slip
rubber feet

= Paddles reversible for wide-

or close-
finger s 95
spacing

Model HK-2

e Same as HK-1 less base for
incorporation in own keyer

51995

Model HK-3

= Deluxe stranght key

s Heavy base no need (o
attach to desk

» Velve! smooth action

* Same as above

less base 59.9 5

Navy type knob only $2.75

Model HK -4

= Combinathion of HK-1 and HK-3
on same base

S 95
= Base only 44

with rubber feel $‘ 200

Terminals. red or black. 575 each

Model HK-5

Electronic Keyer

= lambic Circuit for squeeze
keying

» Self-completing dols and
dashes

« Dot memory

= Battery operated with provision
for external power

36995

PREPAID

, [ -_i
) |BAMKAMERICAD
R

HAM RADIO CENTER, INC.

8340-42 Olive Blvd. » PO. Box 28271 ® 5. Louis. MO 63132
o00¢ Ol EEER ENoEN ¢ EECEREE oo

« Built-in side-ltone momitor
s Speed, volume, tone and weight controls
» Grid block or direct keying

= For use with exlernal paddie,
such as HK-1

Same day shipment. ..

We welcomea the use of your
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Price-Buster.

The Kantronics Mobile 2
Antenna Kit offers a reasonable
altemmative to the high priced VHF
antenna! The Mobile 2 is a high-
quality, quarter-wavelength antenna
that is quickly assembled. Everything
needed for use with your 2 meter rig is
included in the kit.

Adjustable whip length and ac-
companying Allen wrench permit tun-
ing your Mobile 2 for best SWR, and
18 feet of RG-58/U coax connect to
almost any point on your car. Kit also
includes a standard PL-259 connector.

All these features. . . for a
low, low price!

Write us, or ask your dealer about
the Mobile 2 and other Kantronics
amateur radio products.

only $8.95

KK ANTRONICS
The Lightweight Champs.

Telephone 913-842-7745

1202 East 23rd St Lawrence. Kansas 66044

OUR 2 NOVICE COURSES TAKE YOU FROM
DAY | (NO KNOWLEDGE OF ANY CODE ) THRU
6 OR 8B WORDS PER MINUTE

N0 CLASSES-LEARN AT HOME

OUR NEW METHOD SUCCESSFULLY USED BY PEOPLE
FROM |0 THRU 65 YEARS OLD.PLENTY OF PRACTICE
MATERIAL, OUR 6 &7 CASSETTE METHODS SUCCEED| !
WHERE | 8 2 FAIL .
INCLUDES EXCLUSI VE NOVICE TRAINING SCHEDULE
ALL REFERENCE MATERIALS,CHECKING SHEETS TO| |
VERIFY ACCURACY, INFO ON OTHER HAM LICENSE
REQUIREMENTS. e
STAMDARD 2 TRACK MOMAURAL CASSETTES PROVIDE 60 MIMUTESEACH OF :
SCIENTIFICALLY PREPARED CODE PRACTICE (LETTERS, NUMBERS, PUMC-| «
TUATION, CODE GROUPS, WORDS )CASSETTES ARE DESIGNED T0 MINIMIZE | '
LEARNING PLATEAUS, ENPHASIZE NEW NATERIAL, -
§ CASSETTES §1535 1
I
ki
I
I
1

SET 0 0-6 WPM {MNgwvice License)

SET 2 0 -8 APN  Movice _izénse) T CASSETTES 1185
SET 3 7-16 WPN Gen CI  License ) JCASSETTES 835
First cioss pastoge ond handiing required per CASSETTE 040

SPECIALISTS -~ QUR ONLYPRODUETS ARE TAPE COURSES

THE HERRMAN CO,
DEPT J,BOX 1101,LARGO, FLA 33540

CLUBS - GROUPS ANY 10 OR MORE SETS
10% OFF + 25 ¢ PER CASSETTE 1* CI POSTBHNDLG

/e eem meefS e —= a= e/

More details? Ad Check page 78.




ME-3 microminiature tone encoder

Compatible with all sub-audible tone systems such as: Private Line,
Channel Guard, Quiet Channel, etc.

* Powered by 6-16vdc, unregulated
» Microminiature in size to fit inside all mobile units
and most portable units
d replaceable, plug-in, frequency determining elements
ellent frequency accuracy and temperature stability
. Oulput level adjustment potentiometer
inewave output
liab!e inall EIA tone frequencies, 67.0: Hz-203 5 Hz
lete |n1mumly to RF

K-1 FIELD REPLACEABLE,
PLUG-IN, FREQUENCY
DETERMINING ELEMENTS

$3.00 each

$29.95 each

Wired and tested, complete wlth
K-1 element :

More details? Ad Check page 78. December 1977 IE;:] 53



IONOSPHERIC FOCUSING

It will help your operating if you know it’s there and get ready

BY CALVIN R. GRAF, W5LFM

Have you ever wondered why
every so often you’'ll work or
hear a station that runs low
power and yet comes booming
in like the Voice of America?
Have you also wondered why at
certain times stations from a
particular direction will peak
greatly in signal strength then,
a short while later, sound as if
the bottom of the band had
dropped out? What you're
witnessing is a phenomena of
radio propagation, which until
recently had been discussed

Fig. 1. Signals from transmitter {point
TX) arrive at receiver (point RX) by means
of one- and two-hop F-layer ionospheric
propagation. (The F-layer is about 165
miles [266km] above the earth's surface.)
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only in advanced scientific
circles — the intriguing effects
of ionospheric focusing.

What’s in it for me?

Just what is “ionospheric
focusing?” Is it just a scientific
curiosity? Is there something
mysterious about it? Can one
get something for nothing?
Why has ionospheric focusing
not been discussed much in
technical circles until now?

Two techniques adapted
recently in radio propagation
research have helped greatly in
pointing out the usefulness and
merits of ionosperic focusing.
These are the computer, which
is programmed to calculate
various ionospheric paths (ray
tracing), and the oblique
ionospheric sounder.

Before we further describe
the “why for,” let’s discuss the
“what for.” If you're sufficiently
interested in studying the
“hows" and “whys" of
ionospheric focusing and
following certain operating
procedures, it's possible to

realize 9-10 dB of increased
gain in the signal you
effectively radiate.

Consider the fellow who runs
a kilowatt input on CW or a-m
into a 10-dB gain antenna, such
as a well-designed Yagi or log-
periodic array. The output of an
efficient transmitter will be
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Fig. 2. This Is an jonogram produced by
obtaining data from a swept-frequency
oblique lonospheric sounder. Strong
one-hop F-layer, two-hop F-layer, and
three-hop F-layer paths are shown. A
weak four-hop F-layer path is also
discernible.



about 70 per cent of the final
input, or 700 watts in this case.
The 10-dB antenna gain pro-
vides an effective radiated
power of 7000 watts. Through
the effective use of a focusing
gain of 9-10 dB, the total ef-
fective communication circuit
power, as observed at a distant
receiver site, is 70,000 watts!
And what is of great interest is
the fact that this 10-dB gain is
also realized in the receiv-

ing case.

Recent research techniques

To describe the mechanism
of ionospheric focusing gain,
we'll look at several aspects of
the techniques used in
propagation research. In Fig. 1,
we see how two-way
communication is established
between two stations separated

by a nominal 850 statute miles
(1370km).

For the distance and
frequency involved, one-hop F
and two-hop F propagation
paths are open. Note that the
two-hop F path penetrates
further into the ionosphere
before refraction occurs,
because the launch angle from
the transmitter site is higher
than for the one-hop path. If we
were to place a swept
frequency oblique sounder at
the transmitter site and sweep
the frequency from 7-30 MHz,
we'd obtain at the receiver site
an ionogram as shown in Fig. 2.

The swept-frequency
oblique sounder

The swept-frequency
sounding technique requires
the receiver to be swept in

J—-FUCUSEB RAY PATHS

frequency in time synchroni-
zation with the transmitter to
within less than a few tenths of
a millisecond. Usual sweep
rates are 25 kHz/second to

1 MHz/second, with radiated
power levels of milliwatts to
tens of watts.

From Fig. 2, we see that one-
hop propagation occurs from
7-29 MHz and two-hop propaga-
tion occurs from 7-19 MHz. If
we further examine the nose of
the ionogram produced, we see
that both low-ray and high-ray
energy is present in the one-
hop path. Two-, three-, and four-
hop F-layer propagation also
occurs.

Computer ray tracing

A computer can be
programmed to plot (trace out)
all possible ray paths from the

RANGE, (km)}

3000

3000

Fig. 3. Computed rays that show the mechanism of ionospheric focusing. The rays are focused at a range of about 1240 statute
miles (2000km) for frequencies of 14 and 16 MHz. Ray paths for 18 and 20 MHz are not focused.
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1
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Fig. 4. Geomelry for two-hop oblique
ionospheric propagation at a single
frequency, showing both high and low
ray paths.

transmitter to the receiver. Fig.
3 shows such a plot. Note that
for departure takeoff angles of
a number of the rays, the rays
are focused at the receiver site.

It can be seen that for a
frequency of 14-16 MHz, the
energy is concentrated at a
range of about 1240 statute
miles (2000km). For ray paths
closer to, and further from, the
transmitter than this distance,
normal spreading occurs and
there is no focusing. From Fig.
3 we also see that no focusing
occurs for a frequency of 18-20
MHz. Fig. 4 shows a simple
plot for the two-hop case for
the same path to illustrate low
and high rays.

Signal fade rate

To understand more about a
signal from its amplitude and
fade rate, and thus when
ionospheric focusing might
come into play, let's look at the
plot shown in Fig. 5. The plot
shows received signal
amplitude with time for a
particular frequency and path.
Much information can be
obtained from such a record. At
A, the signal level is
determined by the one-and
two-hop signal levels.

B shows a deep, rapid fade as
the MUF (maximum usable
frequency for the path) for the
two-hop path begins to
decrease in frequency.

Remember, the two-hop
signal takes off at a higher
angle, so its MUF must be
lower in frequency to be
reflected from the ionosphere.
As the two-hop “skip zone”
wanders back and forth across
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the receiving site, the signal
level fades as it reinforces and
cancels that of the one-hop
signal, which is the stronger of
the two. At C, two-hop MUF
failure occurs. The signal
remaining at D is due now to
one-hop propagation only. At
this time, the signal level may
begin to peak as we approach
the nose of 1F2L and 1F2H of
Fig. 2. It's during this time that
ionospheric focusing occurs on
this particular path. It also
occurs at point C as the path is
near the skip distance for the
two-hop signal.

The signal level will continue
for about 10-15 minutes in this
enhanced mode until we reach
point E of Fig. 5. Then the
signal will experience deep
fades (approximately 30-40 dB)
with a frequency of about one
fade per second. This
occurrence triggers the onset
of MUF fading before MUF

failure, which occurs at point F.

The signal will fade rapidly into
the receiver noise level or
ionospheric-scatter signal level
(point G). lonospheric scatter
occurs from a nominal
frequency range of 10-60 MHz
and for distances of
approximately 500-1400 statute
miles (800-2240km). lonospheric
focusing would occur at points
near C and F of Fig. 5.

When and where to look for
ionospheric focusing

We've discussed the
occurrence of ionospheric
focusing. But how can this
phenomenon be used to best

F LAYER

I6T WILES [2T0km)

I33 MILES [2i5km}

96 MILES (I55km)
56 MILES (90km)

IGNOSPHERIC FOCUS

GAIN (dB)
L]
—4

ELEVATION TAKEOFF
ANGLE (deg.)

Fig. 6. lonospheric-focus gain realized
at different takeoff angles of elevation.

Broken lines show relative E- and F-

layer heights.
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Fig. 5. Received signal amplitude as a
function of time for one- and two-hop
propagation,

advantage in day-to-day
amateur contacts?

Because it's a “'sometime”
thing, we must make the
situation fit its occurrence.
lonospheric focusing is present
when the MUF is going up or
down, so it’s present twice on
any one path, direction, and
frequency. Other than for
propagation to the antipodes,
two principal conditions occur
when focusing occurs for
ionospherically propagated
signals:

A. Near the skip distance.

B. For rays of low elevation
angles.

Focusing gain versus elevation
takeoff angle is shown in
Fig. 6.

In general, the MUF follows
the sun, so we can say, “Sun to
east, MUF high to east,
focusing to east. Sun to west,
MUF high to west, focusing
to west.”

Usually, the higher the
frequency, the more readily the
effects of focusing will be
observed. The amateur 20-, 15-,
and 10-meter bands are ideal
for using this effect to the best
advantage.

When to use ionospheric
focusing

Contest operating or DX
work are choice candidates for
using good amounts of
operator patience and
ionospheric focusing. By
listening to “how’ the desired
signal fades (or other stations
in the same general area and
operating band), you can time
calls to the desired station by
knowing when he should be



getting through with the best
possible signal strength.

A second unique thing is
happening at this time: that of
geographic selection. The
geographic area of coverage
over which focusing occurs at
a particular time is not large.
Thus, many stations that might
also be seeking to work that
rare DX you're about to snag
must wait their time until they,
too, are favored by ionospheric
focusing.
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“Wow! Look at that! Night like
this really makes a guy wanta
bounce a signal off the moon.”

THE AUDIO AMATEUR is a quarterly
for the enthusiast who enjoys hands-on
work in building or customizing his
audio equipment, or technical savvy
about his hi fi gear.

TYPICAL ARTICLES: Octave
equalizers, Transmission line
loudspeakers with 8'" to 24" drivers,
Electrostatic speakers with a 900 Watt
direct drive amplifier, Mixers, preamps,
parametric equalizers, stock equipment
maodifications for Heath and many
Dynaco units. Completely tested circuits,
construction aids, etched circuit boards,
parts sources.

READERS SAY: "'A hit here at WLWT
Television... provided several useful ideas
Sfor our engineers " *... Cannot praise you
enough for your understanding of just
what it is audio enthusiasts with limited
know-how yearn to do. " “As an audio
technician I have found TAA one of the
best sources for technical help in the
audio field... " Craig Stark of Stereo
Review says: ‘Those interests of the
‘home constructor ' The Audio Amateur
serves are...absolutely top quality. The
magazine is, I think, the only American
publication devoted to the really serious
audiophile constructor. ™

DEPT. H .
jp.o.sox176, (i 2Audio
PETERBOROUGH NATE NS

N.H. 03458 U.S.A.

CICheck here for free prospectus.
1 enclose $9.00 for 4 quarterly issues.
11 enclose $25.00 for twelve issues.
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ADDRESS

CITY STATE
ZIPCODE

Please allow six weeks for delivery. Rates

above are for the U.S.A. only. Rates for
l other areas available on request. ’
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R-X NOISE BRIDGE

v/ Learn the truth about
your antenna.
Find its
frequency.
Adjust it to
operating frequency quickly
and easily.

resonant

your

If there is one place in your station
where you cannot risk uncertain
results it is in your antenna.

The Palomar Engineers R-X Noise
Bridge tells you if your antenna is
resonant or not and, if it s not,
whether it is too long or too short.
All this in one measurement
reading. And it works just as well
with ham-band-only receivers as
with general coverage equipment
because it gives perfect null
readings even when the antenna is
not resonant. It gives resistance and
reactance readings on dipoles,
inverted Vees, quads, beams,
multiband trap dipoles and
verticals. No station is complete
without this up-to-date instrument.

Why work in the dark? Your SWR
meter or your rasistance noise
bridge tells only half the story. Get
the instrument that really works,
the Palomar Engineers R-X Noise
Bridge. Use it to check vour
antennas from 1 to 100 MHz. And
use it in your shack to adjust
resonant frequencies of both series
and parallel tuned circuits. Works
better than a dip meter and costs a
lot less. Send for our free brochure.

The price is $39.95 and we deliver
postpaid anywhere in US. and
Canada. California residents add
sales tax.

ltaly write i2VTT, P.O. Box 37,
22063 Cantu. Elsewhere send
$42.00 (U.S.) for air parcel post
delivery worldwide,

Fully guaranteed by the originator
of the R-X Noise Bridge. ORDER
YOURS NOw!

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: (714) 747-3343
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An exciting new era in amaitsur radio
is about to begin.. the sra of AMSAT PHASE
It OSCAR satellites.

Many of you are familiar with the bene
fits of the AMSAT OSCAR satellites, notably
QOSCAR 6 and 7. Thase satellites, with a com-
hined total of over 8 years in vrhbit, have
provided communications batween amataurs
throughout the world. They have also pro-
vided a capability for an educaticnal program
In space sciences and many interasting
experiments,

AMSAT with members and contrib-
uting groups worldwide, and headquarters in
Washington, D.C., has been responsible for
our current satellite program. Many people
feel that perhaps the greatest value of the
amateur satellite program is the dramatic
demonstration of amateur resourcefulness
and technical capability to radio spectrum
policy makers around the world.

The value of this aspect of amateur radio
as we prepare for the 1979 World Adminis-
trative Radio Conference (WARC) is enormous.

The AMSAT PHASE !l satellite pro-
gram promises a continuing demonstration
that amateur radio is at the forefront of
modern technology. PHASE il satellites will
routinely provide reliable communications
over paths of up to 11,000 miles (17600 km)
for 17 hours each day. You can think of them
as a resource equivalent to a new band.

The cost of these PHASE i satellites
is a projected $250,000. Commercial satel-
lites of similar performance would cost nearly
$10,000,000.

Your help is needed to put these
PHASE 11l OSCAR satellites in orbit.

Your valued, tax-deductible contribu-
tion can be as small as one of the 5000+
sofar cells nceded. 4 handsome certificate
will acknowledge the numbered cells you
sponsor for £10 each. Larger comnonents of
the safellites may alsc be sponsnred with con
tribution acknowledgements ranging to a
pleque carrving vour name aboard the satel-
lites. Call or write us for the opporfunitias
available.

Your membership in AMSAT is impor
tant tn the =satellite program, and will give
AMSAT a stronger voice in regulatory matters
concerned with sat=llites. At $10 per year or
$100 for life, you will he making a most signif:
cant contribution to the satellite program and
the future of amateur radio. You will also
receive the quarterly AMSAT newsletter.

Clip the AMSAT PHASE lf caupon
below and send your support today, or call
202-488-8649 and charge your contribution
to your BankAmericard (VISA) or Master
Charge card.

AMSAT PHASE 1 HRR
Radio Amateur Satellite Corporation
Box 27, Washinaton, D.C. 20044
202-488-2649

YES, | want to support AMSAT PHASE IIl OSCAR
satellites. Enclosed is:

0 insponsorshipof___solarcells (@ $10 each)

Ul 870 Annual membership L1 $700 Lite membership
[ LJ Send information on sponsoring larger satellite com-
ponants

Name - =S Calt -—_ﬂ_\MSA_T‘MembE.' 7
Street o
City State 2rp =y

The pubfisher has donated this space to AMSAT in support of
AMEAT and the PHASE Il program.
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‘ Just reizased! Brand new cuingieieny
vestyled. iewritten and updated version
of the popular ARRL License wWanuai.
New B'%" & 11" formatl — over 5 times
more copy than 75th editioi:
Now wriiten in a conversaticn siyie with
l muitipie choice questions simiiar 1o
FCC exam for Tech, General, advaaced
and Extra. Study guide proevided for
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QUESTIONS & ANSWERS

Logs, forbidden practices, operating courtesy, and Q signals

BY THOMAS MCMULLEN, W1SL

If this section about Rules and
Regulations seems to go on
forever, let me assure you that
it really does have an end to it.
| have spread it over several
installments because it is
important to cover it
thoroughly. These rules are
the “Freedom Foundation™ of
amateur radio, and knowledge
of them will play a large part in
your passing the exam; your
adherence to them will assure
that amateurs will continue to
enjoy the freedom that we
now have.

However, things are going to
become more interesting. I'll
tell you how your receiver can
be used, or modified, to find a
spot in a crowded band, and
what you should do if someone
accidently drops in on the
frequency you are using. Also,
what do you know about
broadcasting music from an
amateur station? Hang in there,
and I'll tell you about it.

Station logs

Amateurs who are starting
this wonderful hobby today are
among the most lucky people
that | know of — deregulation
is making life so much easier
for them. For example, logging
requirements are greatly
relaxed today as compared to
a few years ago. My old
logbooks contain page after
page of entries that are no
longer necessary — every CQ
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was entered, along with a
notation {(nil) that no one
answered, and equally as many
pages are filled with callsigns
of station called who didn't
answer, or they talked to
someone else. You only have to
keep logs for one year
following the last entry (97.105),
of course, but | like to hang on
to them for reference to
stations that | knew and
worked at one time (and as a
reminder of how things were
before deregulation).

Here's the section of FCC
Rules concerning logging:

97.103 Station log requirements

An accurate legible account of
station operation shall be entered
into a log for each amateur radio
station. The following items shall be
entered as a minimum:

{a) The call sign of the station,
the signature of the station licensee,
or a photocopy of the station
license.

(b) The locations and dates upon
which fixed operation of the
station was initiated and
terminated. If applicable, the
location and dates upon which
portable operation was initiated
and terminated at each location.

(1) The date and time periods the
duty control operator for the
station was other than the station
licensee, and the signature and
primary station call sign of that
duty control operator.

(2) A notation of third party traffic
sent or received, including names of
all third parties, and a brief
description of the traffic content.
This entry may be in a form other
than written, but one which can be
readily transcribed by the licensee
into written form.

(3) Upon direction of the
Commission, additional information
as directed shall be recorded in the
station log.

(c) The log of a remotely
controlled station shall have entered
the address for each control point
and a functional block diagram and
a technical explanation sufficient to
describe the operation of the control
link. Additionally, the following
shall be entered.

(1) Description of the measures
taken for protection against access
to the remote station by
unauthorized persons.

(2) Description of the measures
taken for protection against
unauthorized station operation,
either through activation of the
control link or otherwise.

{3) Description of the provisions
for shutting down the station in
case of control link malfunction.

(4) Description of the means
provided for monitering the
transmitting frequencies.

(5} Photocopies of all control
station licenses and all auxiliary
link station licenses.

{d) When a station has one or
more associated stations, i.e.,
control station andlor auxiliary link
station, a system network diagram
shall be entered.

(e) The log of a control station or
an auxiliary link station shall have
the following information entered:

(1) A system network diagram
for each system with which the
station is associated.

(2) The station transmitting
band (s).

(3) Description of the means
provvided for monitoring the
transmitting frequencies.

(4) The transmitter power
input and justification that such
power is in compliance with
97.67 (b).

(5) If an auxiliary link statlon is
being operated by remote control,
all of the information required by
paragraph (b) of this section shall
also be entered.

(f) Notwithstanding the provisions
of 97.105, the log entries required by
paragraph (c), and (d), and (e) of this
section shall be retained in the
station log until such time as they
are ammended.

97.105 Retention of logs.

The station log shall be preserved
for a period of at least 1 year
following the last date of entry and
retained in the possession of the
licensee. Copies of the log including
the sections required to be
transcribed by 87.103, shall be
avallable to the Commission for
inspection.

You need to be concerned

with sections 97.103 (a), (b),
(c), and 97.105 as a novice-



station operator. The other
sections will be of interest
after you obtain a higher grade
of license and become
associated with a repeater or
other remotely controlled
station.

A short explanation of some
of the sections might help a bit
here, although most of the
language is pretty clear. Simply
stated, you must make an entry
in your log when you first put
the station on the air, and
again if you make any major
changes, like moving, operating
portable at a fixed location for
a while, or if someone else is
operating your station. If you
handle messages you must
keep a record of them, either in
written form or on a recording
of some sort. If you use a tape
recorder, or other non-written
form of log, you must be
prepared to transcribe it for a
representative of the FCC when
he requests it.

These are the FCC require-
ments for log keeping, but
most of the more experienced
amateurs go a lot further than
that. A log of every contact is
indispensible if you are after
some of the many awards
available to amateurs.
Additionally, a neat and
complete log is a mark of a
careful and thoughtful operator,
and can be very valuable in
case of any question about
what you were (or were not)
doing at a particular time. For
instance, suppose that you get
word that one of your
neighbors experienced TVI
a couple of nights ago. Your
log can prove that you were not
on that evening, and the more
complete the log is, the more
believeable it is to an outsider.
It could help you to track down
the cause of TVI in case you
were on the air — it would tell
you what band you were
operating, etc., and give you a
starting point to look for the
problem. If you think of all the
things that you could do with a
complete log, you'll see that
there are many common-sense
reasons beyond the FCC
requirements for logging —
which is the way it should be.

Prohibited practices

Well, you knew it would
happen, sooner or later — a
list of things that you cannot
do, right? But, really, when you
look at the things that you can
do, it's not all that bad.
Besides, most of the forbidden
territory is just plain common
sense protection for amateurs
and their frequencies, so
here’s the list:

97.112 No remuneration for
use of station

(a) An amateur station shall not be
used to transmit or receive
messages for hire, nor for
communication for material
compensation, direct or indirect,
paid or promised.

(b) Control operators of a Club
Station may be compensated when
the club station is operated
primarily for the purpose of
conducting amateur radiocommuni-
cation to provide telegraphy
practice transmissions intended for
persons learning or improving
proficiency in the International
Morse Code, or to disseminate
information bulletins conslisting
solely of subject matter having
direct interest to the Amateur Radio
Service provided:

(1) The station conducts
telegraphy practice and bulletin
transmission for at least 40 hours
per week;

(2) The station schedules
operations on all allocated medium
and high frequency amateur bands
using reasonable measures to
maximize coverage.

(3) The schedule of normal
operating times and frequencies is
published at least 30 days in
advance of the actual lransmissions.
Control operators may accept
compensation only for such periods
of time during which the station is
transmitting telegraphy practice or
bulletins. A control operator shall
not accept any direct or indirect
compensation for periods during
which the station is transmitting
material other than telegraphy
practice or bulletins.

97.113 Broadcasting prohibited.

Subject to the provisions of 97.91,
an amateur station shall not be used
to engage in any form of broad-
casting, that is, the dissemination
of radio communications intended
to be received by the public directly
or by the intermediary of relay
stations, nor for the retransmission
by automatic means of programs or
signals emanating from any class of
station other than amateur. The
foregoing provisions shall not be
construed to prohibit amateur
operators from giving their consent

to the rebroadcast by broadcast
stations of the transmissions of
their amateur stations,

provided, that the transmissions of
the amateur stations shall not
contain any direct or indirect
reference to the rebroadcast.

97.114 Third party traffic.

The transmission or delivery of
the following amateur radiocom-
munication is prohibited:

(a) International third party traffic
except with countries which have
assented thereto;

(b) Third party traffic involving
material compensation, either
tangible or intangible, direct or
indirect, to a third party, a station
licensee, a control operator, or any
other person.

(c} Except for an emergency
communication as defined in this
part, third party traffic consisting of
business communications on behalf
of any party. For the purpose of
this section business
communication shall mean any
transmission or communication the
purpose of which is to facilitate the
regular business or commercial
affairs of any party.

97.115 Music prohibited.

The transmission of music by an
amateur station is forbidden.

97.116 Amateur radiocommunication
for uniawful purposes prohibited.

The transmission of radio-
communication or messages by an
amateur radio station for any
purpose, or in connection with any
activity, which is contrary to
Federal, State, or local law is
prohibited.

97.117 Codes and ciphers
prohibited.

The transmission by radio of
messages in codes or ciphers in
domestic and international
communications to or between
amateur stations is prohibited. All
communications regardless of type
of emission employed shall be in
plain language except that generally
recognized abbreviations
established by regulation or custom
and usage are permissible as are
any other abbreviations or signals
where the intent is not to obscure
the meaning but only to facilitate
communications.

97.119 Obscenity, indecency,
profanity.

No licensed radio operator or
other person shall transmit
obscene, indecent, or profane
words, language, or meaning.

97.121 False signals.

No licensed radio operator shall
transmit false or deceptive signals
or communications by radio, or
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Fig. 1. A receiver with poor selectivity in the i-f stages can give you the impression that the band is crowded with signals, as shown
at A. The beat-frequency oscillator (BFO) is near the i-f center frequency, and it heterodynes with the desired signal and with the
unwanted ones as well. This produces several tones, which can all be heard at once. By using more selectivity (improved circuits)in
the i-f, B, some of the unwanted stations are placed outside the bandpass (window), and you do not hear them. Receivers with very
good filters in their i-f amplifiers provide a narrow slice of frequencies and a window with steep skirts, C. This further reduces the
number of signals that are heard at any one time, allowing you to hear just one station, or lets you find a “*hole" in the band to operate
in. Some high-performance receivers have filters that pass a slice of the band that is only 200 Hz wide, or may have additional fil-
tering in the audio circuitry which will eliminate unwanted signals that are very close to the desired one.

any call letter or signal which has
not been assigned by proper
authority to the radio station he is
operating.

97.123 Unidentified communications.

No licensed radio operator shall
transmit unidentified radio
communications or signals.

97.125 Interference

No licensed radio operator shall
willfully or maliciously interfere
with or cause interference to any
radio communication or signal.

97.126 Retransmitting radlo signals.

No amateur radio station, except
a properly licensed repeater station,
auxiliary link station, or a remotely
controlled station may automatically
retransmit the radio signals of other
amateur radio A remotely
controlled station, other than a
remotely controlled repeater
station or auxiliary link station, may
retransmit only the radio signals of
auxiliary link stations shown on the
station system network diagram.

97.127 Damage to apparatus.

No licensed radio operator shall
willfully damage, or cause or permit
to be damaged, any radio apparatus
or installation in any licensed radio
station.

87.129 Fraudulent licenses

No licensed radio operator or
other person shall obtain or attempt
to obtain, or assist another to obtain
or attempt to obtain, an operator
license by fraudulent means.

Let’s skim through those
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with a brief explanation of what
they are intended to do. The
first one, 97.112, is there to
maintain the amateur image
and status as a non-profit
service, and to protect the
commercial services and the
amateur service from each
other. There are plenty of
businesses in the world that
handle messages for pay, and
they have paid operators at
their stations. They don't need
an amateur station competing
with them, and amateurs do not
need business organizations
competing with them for either
frequencies or people.
However, you'll notice that
there is an exception made for
the operation of a bona fide
club station that is conducting
code classes or transmitting
information that is valuable to
radio amateurs. Without this
provision it would be very
difficult for any large group or
club to help newcomers on a
reliable basis. Volunteer help
has a habit of sometimes not
being there when needed.

The prohibition against
broadcasting is, again, a
protection of the amateur
frequencies, and a protection
of commercial stations against
amateur competition. Part of

this was also covered in my
discussion of one-way
transmissions in last month's
Questions and Answers
session. That's the provision
for remote control of models,
emergency operations
round-tables, and code
practice. It was covered in
sections 97.91 and 97.99.

The transmission of music is
much the same as broad-
casting and one-way trans-
missions, and accordingly is
prohibited as an undesirable
thing to do. Throughout all of
this list of things that amateurs
cannot do, remember that when
the radio frequencies were
being sliced up for the different
services there were (and still
are) a lot of business-radio and
broadcast people who were
very jealous of their slice of
the pie and the profits that they
could see there. The planners
had to go all out to assure
these other interests that the
amateurs were not going to
encroach on their territory and
profits. So if some of the rules
and prohibitions seem to
belabor the same point, it's
because the planners wanted
to be sure that the roles of the
different services were clear
and understood.



S58B TRANSCEIVES

DO YOU KNOW
OF ANOTHER
FULL POWER, FULLY
ASSEMBLED,
HF TRANSCEIVER
STILL UNDER $500?

WE DON'T!

BUT DON’T LET THE LOW PRICE FOOL YOU. THE TEMPO ONE’S QUALITY AND
RELIABILITY HAVE BEEN PROVEN BY THE TENS OF THOUSANDS IN USE BY
GENERAL AND ADVANCED CLASS AMATEURS.

AND NOW UNDER THE NEW FCC REGULATIONS THE TEMPO ONE BECOMES
THE PERFECT RIG FOR THE NOVICE AND TECHNICIAN CLASS.

Ask any of the thousands of owners about
its dependability, look at its features and
specifications...and the reasons for its unparal-
led popularity will be obvious.

FREQUENCY RANGE: All amateur bands 80 through 10 meters,
MODES OF OPERATION: SSB upper and lower

sideband, CW and AM.

SOLID STATE VFO: Very stable Colpitts circuit

RECEIVER OFFSET TUNING (CLARIFIER): Provides +5 khz.
variation of receiver tuning when switched ON,

FREQUENCY STABILITY: Less than 100 cycles after warm-up,
and less than 100 cycles for plus or minus 10% line valtage change.
INPUT POWER: 300 watts PEP, 240 watts CW

AF BANDWIDTH: 300-2700 cps

RECEIVER SENSITIVITY: 1/2 tvinput S/N 10dB

AGC: Fast attack slow decay for SSB and CW.

SELECTIVITY: 2.3 khz. (-6 dB), 4 khz. (-60dB)

IMAGE REJECTION: Maore than 50 dB.

AUDIO QUTPUT: 1 wat: at 10% distortion,

AUDIO OUTPUT IMPEDANCE: 8 ohms and 600 ohms

TUBES AND SEMICONDUCTORS: 16 tubes, 16 diodes, 7 transistors
ANTENNA IMPEDANCE : 50-75 ohms

CARRIER SUPPRESSION: 40 dB or better

SIDEBAND SUPPRESSION: -50 dB at 1000 CPS

THIRD ORDER INTERMODULATION PRODUCTS:-30 dB (PEP)

TEMPO “ONE’ TRANSCEIVER .. ....... $399.00
AC/ONE POWER SUPPLY . ............ $ 99.00
TEMPO VF/ONE External VFO . ... ... ... $109.00
W EILTER BT s swwams oo eoas o5 w3 $ 46.00

Tempo RBF-1
Wattmeter

Insures consistent, efficient transmitter operation.

As with all Tempo equipment, the RBF-1 delivers performance value

far beyond its price. Only $42.95

More details? Ad Check page 78.

An inexpensive, in-line
Wattmeter and SWR bridge
for use with any transceiver,
transmitter, or amplifier
from 1.9 to 150 MHz. Test
and tune for maximum
output or for monitoring
on-the-air performance.
Allows selection of wattmeter scales of 0-200 watts or 0-2000 watts.

Tempo DM-20 Desk Mike
Features PTT and LOCK
switches. Converts easily to
high or low impedance (600
or 50k ehm). Only $39.00

Prices subject to change withoul notice.
AVAILABLE AT SELECT DEALERS THROUGHOUT THE U.S.

Henry Ral

11240 W. Olympic Blvd., Los Angeles, Calif. 90064

213/477-6701
114/772-9200
816/679-3127

931 N. Euclid, Anaheim, Calif. 92801
Butler, Missouri 64730
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Third-party traffic is a subject
that you'll hear discussed many
times, and is something that
you'll become more aware of
when you obtain a higher-class
of license and operate in the
phone portions of the amateur
bands. Many countries prohibit
third-party traffic entirely. Here's
an easy rule that will help you
remember what third-party
traffic is all about: you are the
first party; the station you are
talking to is the second party;
anyone else is a third party.

There are a few countries
that permit third-party
messages when the messages
are of a nature that would not
make it worthwhile to use
overseas telephone or
telegraph services, and you'll
find a list of them in Table 1.
The list changes from time to
time, as countries enter into
agreements with the United
States. You can keep up-to-date
on their status by watching the
ARRL publication QST, or you
can send a stamped, addressed
envelope to American Radio
Relay League, 225 Main Street,
Newington, Connecticut 06111,
and ask for the current list of
third-party countries.

It's about time for a sample
question:

Amateur stations can transmit

(8) codes and ciphers
(b) music

(c) false signals

(d) indecent language
(e) none of the above

If you marked (e) as correct,
that shows that you have been
paying attention. Good going!

There are only a couple of
small parts of the Rules and
Regulations section left to
talk about, but I'll let those
wait until next month. It's time
to switch to a more interesting
side of amateur radio — it has
to do with what you will be
sending and receiving when
you put your station on the air
and really start making
contacts with other amateurs.

Operating procedures

This is an essential section
of the exam, even if it is not
specifically covered in the FCC
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Rules and Regulations. It
covers some things that we
should do without being
reminded, and others that are
accepted practice to the old-
timer, but are a mystery to the
newcomer. At the top of the
list is courtesy; it is just as
important here as it is in other
parts of our life. There are a
lot of other amateurs who will
be near your frequency, and
there may be some that seem
to be exactly on the frequency
you pick. The courteous thing
to do is try to find a spot that
is less crowded; if all else
fails, wait until they get
through. Then, too, you can
listen for a break in their
conversation and ask if you
may join them. Some
interesting round-table
sessions are started this way,
with each sending in turn.
These can get unwieldy,
however, and if the average
code speed of the members
is low, it takes considerable
time to complete the circuit.
For this reason, round-table

Table 1. Third-party-message
agreements are currently in effect
between the United States and
the following countries.

Argentina Haiti
Bolivia Honduras
Brazil Israel
Canada Jordan
Chile Liberia
Colombia Mexico
CostaRica Nicaragua
Cuba Panama
Dominican Paraguay
Republic Peru
Ecuador Trinidad
El Salvador & Tobago
Guatemala Uruguay
Guyana Venezuela

The traffic must be of a nature
that would not normally be sent by
existing communications systems.
Additionally, Canada will permit
messages to be handled from
remote points that are not
connected to the normal
communications network, but
they must be placed in that
network at the nearest point for
handling. With the exception of
Peru, all the countries listed will
permit handling messages
concerned with the safety of life
and property in emergencies.

contacts are more popular on
phone.

Almost hand in hand with
courtesy is frequency
selection. The first thing is to
pick a band that will get
signals to the area you want to
contact at the particular time of
day or night. You can
determine what band you need
by studying about propagation
(which | talked about in part
two of this series, October,
1977, Ham Radio Horizons), or
by listening to the various
bands to see where the loudest
signals are coming from.

After you have decided
which band to use, then you
must look for a clear spot to
operate in. At this point let me
say that your receiver can fool
you. Each receiver has a
characteristic called selectivity.
This refers to its ability to
separate one signal from
another. Fig. 1 shows some
response curves for receivers
with different degrees of
selectivity. The most simple
receivers will hear signals
that are several kHz away from
the frequency you want to
listen to. Better receivers have
good filters in their i-f systems,
which will restrict the band of
frequencies that pass through
to the detector stage. The
really good receivers can be
equipped with a filter that
allows only signals in a 100-
hertz wide segment of the band
to be heard. This degree of
selectivity is used most often
by operators who go all out in
contest operation, or who need
to copy weak DX through a lot
of interference. Some of the
less expensive receivers
available today have an audio
filter that will help reduce the
number of signals that you hear
at any one time. Filters of
this type are available as
accessories and can be added
to your receiver to improve
its performance.

The point of the whole thing
about selectivity is, if your
receiver does not have a good
filter, you will hear a lot of
signals all at the same time,
and will have trouble finding a
clear spot to use. A good filter



allows you to find holes
between the hundreds of other
stations on the band.

Along with using common-
sense courtesy, and finding a
frequency that is not in use,
you should realize that no one
has a permanent claim to any
frequency on any amateur
band. This point is emphasized
by the FCC when they grant
you a license. You are given
permission to use any
frequency within a designated
band of frequencies, but no
one spot is yours exclusively.

Always remember that,
because of propagation
conditions, you may not hear
all that is happening on a given
frequency. You might find what
appears to be an unoccupied
spot and decide to call CQ
there. You could land on top of
a contact already in progress,
but you couldn't hear the
station that was sending at
the moment. If this happens,
the station who was listening
at the time might call you and
ask you to move (please QSY).
He's not claiming that
frequency for his own; he is
simply saying, “Hey, we have a
conversation going here, and
you are making it hard for me
to hear the other guy.” Of
course, you have the privilege
of doing the same thing if
someone lands on top of you
while you are in the middle of
a QSO. The watchwords are
“always listen first.”

It seems that I've just gotten
started on the operating
procedures part and it's time to
end this segment. There are
some interesting things
available for the next install-
ment — like Q-signals,
operating signs and
abbreviations, and (I promise)
the last two items under Rules
and Regulations: notices of
violation, and license eligibility.
Meanwhile, if you get restless,
go back and review some of
the sections | have already
talked about. Try your hand at
making up some questions —
wouldn't you be surprised if
you found one on the exam just
like one you made up! HRH

There’s
nothing
likeit m

“callbook

Respected worldwide as
the only complete authority
for radio amateur

QSL and QTH information.

The U. S. Callbook has nearly
300,000 W & K listings. It lists
calls, license classes, names
and addresses plus the many
valuable back-up charts and
references you come to expect
from the Callbook.

Specialize in DX? Then you're
looking for the Foreign Callbook
with almost 235,000 calls,
names and addresses of ama-
teurs outside of the USA.

U.S. Callbook $14.95
Foreign Callbook $13.95

Order from your favorite elactron-
ics dealer or direct fram the pub-
lisher. All direct orders add $1.50 for
shipping. linois residents add 5%
Sales Tax.

RADIO AMATEUR "b I(
ca OO K N

h Dept. £ 925 Sherwood Drive
Lake Bluff, I, 60044

TOROID CORES

\/ All the popular sizes and mixes.
Fast Service. Same day shipment
via first class mail or air.

No minimum order.

IRON POWDER TOROIDS:

s | | R e |
=10 u=8.5 u=d bl

T200 | 120 | ] 200 | 328
T-106 | 135 1.06 1.50
(T80 55 a5 80 .80
[ T68 57 a7 21 e | .68
150 s1 | a0 | 18 | s0 55
T25 | 34 27 12 25 | .40 |

RF FERRITE TORODIDS:

cone | ¥R | W& SizE | RRICE
SIZE RE 10150 o | '-%“
MHz MHz
F-240 1300 400 2.40 5.00
F125 | ao0 | 300 1.25 3.00 |
F87 500 180 87 2,06
F50 500 190 50 1.25
| Fa7 400 0 | a7 125

F23 190 60 | 23 1.10

Chart shows uH per 100 turns,

FERRITE BEADS:

$2.00 DOZEN
WIDE BAND CHOKES

95¢ EACH

TO ORDER: Specify bath core size
and mix for toroids. Packing and
shipping 50 cents per order USA and
Canada. Californians add 6% sales
tax.

Fast service. Free brochure and
winding chart on reguest.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: (714} 747-3343
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PRODUCT

SHOWCASE

Hallicrafters
Two-meter Equipment

The Hallicrafters Company, of
Grand Prairie, Texas, is in the
amateur-radio vhf-equipment
business with a selecticn of
rigs and antennas that will take
care of your needs for either a
home station or a mobile unit.
They offer two transceivers,
two solid-state amplifiers, and
four antennas for the two-meter
amateur band. Now you can con-
sider a Hallicrafter system, as
well as just individual items of
equipment.

Hallicrafters H2M-1000 is an all-
mode transceiver that covers
the amateur two-meter band in
9-kHz steps with its synthesizer,
and allows in-between-channel
coverage by means of a VXO cir-
cuit. According to information
from the manufacturer, the syn-
thesizer is a military type, work-
ing on the phase-locked-loop
principle. It covers from 144 to
148 MHz, providing 800 chan-
nels for operation. The H2M-
1000 will work ssb, fm, and CW,
and is set up to provide split-
frequencies of either 600 kHz or
1 MHz for repeater use, in addi-
tion to normal simplex operation
on fm. The VXO will allow =+ 7-
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kHz variation in frequency in the
ssb and CW modes. Frequency
indication is by means of an
LED readout.

The power output is better
than 10 watts in the high-power
mode, with a switch to select a
low-power output of 1 watt. The
transceiver can be operated
from either 117 Vac or 12 Vdc.
Two panel meters are provided;
one indicates either signal
strength or power output, the
other monitors discriminator
zero during fm use. Some of the
operating features include a
noise blanker, standard or slow
AGC, built in VOX, and receiver
incremental tuning (RIT). The
H2M-1000 has an internal speak-
er, with provisions to plug in an
external one, plus jacks for
headphones and key.

Hallicrafters H2M-500 is a two-
meter mobile fm transceiver,
with synthesized frequency
selection that allows 5-kHz
spacing across the range of 144
to 148 MHz. The unit provides an
output of 25 watts, or, at low
power, 1 watt. The operating fre-
quency is shown on a B-digit
LED readout. This mobile unit
has provisions for simplex
operation, or offsets of either
600 kHz or 1 MHz for repeaters.
It requires 12 Vdc for operation.
Other features of the H2M-500
are a combination S/RF meter,
protected output transistor,
internal speaker, and diode an-
tenna switching for transmit
receive functions. There are
accessory sockets for an exter-
nal speaker and autopatch con-
nections. The unit is supplied
complete with mounting brack-
et, quick-release hardware,
microphone, and a combination
operation and service manual.

RF Power amplifiers are includ-
ed in the amateur vhf equipment
bearing the Hallicrafters name.
The PA-250L is a solid-state,
250-Watt, broadband, linear
amplifier for two meters. It will
accept drive levels up to 15
watts, to provide an output of
130 to 250 watts on fm; 150 to
300 watts PEP on ssb.

The PA-120 is also a solid-
state amplifier, designed to
work with input levels of 20 to
40 watts, resulting in an output
of 80 to 120 watts on fm. Both
the PA-250L and the PA-120 are
designed to be powered by 13.8
Vdc from either a battery or an
ac supply,

Four antennas are offered by
Hallicrafters to take care of the
radiating part of amateur two-
meter systems. The HA.700 is
a base-station antenna, rated to
a power of 500 watts, and fea-
turing 6-dB gain.

The HA-800 is a 5/8-wave-
length mobile antenna that will
work across the band of 132 to
174 MHz. It requires a 3/4-inch
(2cm) hole for mounting, and is
rated to 200 watts,

The HA-900 antenna is also a
5/8-wavelength mobile whip
that will mount either through a
3/4-inch (2cm) hole or on a trunk
lid. It covers the range of 144 to
148 MHz, with a power rating of
200 watts,

A magnetic mobile mount is
offered in the Hallicrafters
model HA-985. It also is a 5/8-
wavelength whip rated to 200
waltts.

This new line of equipment
from Hallicrafters makes it
possible for an amateur to equip
his home station and his car
with a complete system that
was designed by one of the
oldest names in amateur radio.
They are giving the amateur
fraternity the benefit of their
considerable expertise in de-
veloping and building equip-
ment for commercial and mili-
tary users on a world-wide basis.
The combination of modes avail-
able with this equipment will
definitely increase the enjoy-
ment that amateurs can derive
from vhf operation.

For more information about
the Hallicrafters amateur vhf
equipment, write to The Halli-
crafters Company, 2501 Arkan-
sas Lane, Grand Prairie, Texas
75051. You can also contact
any of the several authorized
Hallicrafters dealers nation-
wide, orusead check on page 78.



Tower Donated
to University
i INTH ‘

Dr. Robert E. Kennedy (right), president
of California Polytechnic State Univer-
sity, received a radio antenna tower gift
from Tri-Ex Tower Corporation President
Frank Clement (left) during a brief cam-
pus ceremony (photograph courtesy
California Polytechnic).

A new telescoping antenna
tower, donated by an alumnus,
is expected to extend the range
of the amateur radio station
operated by students at Califor-
nia Polytechnic State University
in San Luis Obispo.

The 80-foot (24 meter) tower,
valued at $3,000, is a gift of
Frank Clement of Visalia. Mr.
Clement is president of Tri-Ex
Tower Corporation and a
founder and board chairman of
High Voltage Devices, Inc.

Designed so it can be raised
by an electric motor when being
used and lowered when not in
use, the new tower has been in-
stalled on the patio of the
Engineering East Building on
the university campus. It
replaces a stationary 25-foot (7
meter) tower which has been on
the roof of the Engineering East
Building for the past 20 years.

- Edward J. Clerkin, advisor to

the Cal Poly Amateur Radio Club
and a member of the university’s
electrical engineering faculty,
said the telescoping tower

should extend the range of
WB6BHZ, the club's ham station,
beyond its present range. “We
regularly talk with ham
operators in South America and
Japan, and the additional height
should get us well beyond that.
We won't know how much until
we can run some tests,” Clerkin
added.

Licensed since 1948, the Cal
Poly station has a medium-
power transmitter. It has used a
three-band beam antenna at an
elevation of 45 feet (13m) since
its former antenna was replaced
in 1974. The three-band antenna
placed atop the new telescoping
tower will get the station's
signal above nearby university

TEST REPORT

You could safely load your ALPHA 374 1o a
full KW, lay & brick on the key, and leave town
for the weekend. It's built to 1ake it. Every ALFHA
lingar amplifier, frem the moderately priced
ALPHA 76 rach-crusher to the most deluxe
madels, is engineered and built for continuous
“brick on the hey” sendce

Contests, duing, and lots of rag chews are just
about as demanding a5 a brick on the key
Wouldn't it be great to oun an AL PHA and know
that the fine print clearly says

It's a no tune-up power house. . . and the fine print is on your side

wamanty protects you six times as long as most
guarantees!
Flip the bandswitch and mstantly your ALPHA
374 is ready to deliver QRM — piercing masimum
legal power —even an RTTY and S5TV - 10 thru
Rl meters. The ultra convenient ALFHA 374
needs no wne-up in normal amateur service,
and it's quickly set up lor MARS or ather special
operation by simply switching 1o the awdliary
manual tune controls. Put your signal on top with
ALPHA POWER. Contact

“maxmom legal power in ali |
mades with no time lmit?” ;
When you go ALPHA vou -1

forget aboutl duty cyele lim- :
its. You forget aboul sendce |
hassles. too. The fine primt >
in ETO's 18 month lactony

Regardless of what transmitter you're
using. for an even bigger signal the
new ALPHANOMAX spht band
speech processor can boost your SSB
talk power as much as ten times when you

ALPHA: Sure you can buy a cheaper linear . .. But is that really what you want?

Eh Ehrhorn Technological Operations, Inc.
P.O. Box 708 Industrial Pack - Canon City, Colarade 81212 . (303) 275.1613

= your dealer, or Hay Heaton
at ETO for Titerature on all
ALPHA's. And asl for a copy
ol "Everything You Always
| Wanted 1o Know Abowt
"' |(Comparing} Linears. . But

Didn’t Know Whom ta Ask.”

meed It most, for just 517950, Like
the ALPHA linears, VOMAX is ex-
ceptionally low in distortion, com-
patible with all popular exciters, and
easy to install and use
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buildings and should provide
some additional range.

Clement, who completed his
studies in electrical engineering
at Cal Poly in 1937, and then
graduated from University of
California at Berkeley, is an
amateur radio operator (W6KPC)
who parlayed his interest in
electronics into a significant
role in the nation’s space pro-
gram.

Before organizing Tri-Ex
Tower and High Voltage
Devices, he spent several years
with Hughes Aircraft Company
in its development laboratories
and then became the first
employee of Ramo-Wooldridge
Corporation (now TRW) when it
was organized in the early days
of the space program.

Tri-Ex Tower Corporation is
among the nation’s largest
manufacturers of guyed, free
standing, and telescoping
towers.

RF Clipper

5 _ : 2
/ IIIlIl.l'!
~ - ="

®. . .-

Holdings Photo Audio Center
in Blackburn, England has just
announced a new rf clipper
designed specifically for the
Yaesu FT-200 transceiver (also
known as the Sommerkamp
FT-250 in Europe, and the Tem-
po One in the United States).

The rf clipper, designed by
GALLL, was originally developed
for the Yaesu FT-101 and en-
joyed enormous success. Now,
it has been tailored for use with
the Tempo One, and may be in-
stalled without drilling any
holes. The all-fet design uses
dual stage, low-level, low-
impedance clipping and may be
adjusted for maximum effec-
tiveness on both receive and
transmit. The receive gain may
be independently set to give an
increase in received signal of up
to two S units. An extra side-

68 [:E:] December 1977

band filter improves adjacent-
channel selectivity and
enhances agc action.

On transmit, the new clipper
is said to provide up to six times
more effective power, but
should be used with a
microphone having a sharply ris-
ing response characteristic —
such as the Shure Model 444. To
the station on the other end of
your two-way QSO, the effect is
as if you had turned on a linear
amplifier.

The G3LLL rf clipper is attrac-
tively packaged to complement
the appearance of the Tempo
One, and will retail for under
$100. Further information may
be obtained from Holdings
Photo Audio Centre, Mincing
Lane, Darwen Street, Blackburn,
England BB2 2AF.

New Motorola
HEP Catalog

Motorola’s HEP semicon-
ductors are offered as replace-
ments for over 60,000 different
discrete devices and ICs. Inten-
ded for, but not limited to, the
hobbyist, experimenter, and the
professional service-techni-
cian/dealer, Motorola HEP prod-
ucts are specified to meet or
exceed the important mechan-
ical and electrical characteris-
tics of the replace device. In
many cases, one HEP device will
be recommended as the replace-
ment for a large number of com-
ponents. Because of this broad
scope, the HEP device speci-
fications will often exceed some
of the specifications of the
replaced devices. For example,
a HEP device that replaces a
series of transistors whose
individual BVcgo's range from 20
V to 80 V would have a BV¢eo
specification of BO V.

Because Motorola is not re-
sponsible for the design of the
circuits in which HEP products
are installed, and because the
HEP device parameters may ex-
ceed the original, Motorola
Semiconductor Products, Inc.,
does not guarantee that the HEP
device will perform exactly as
the original device. However, the

availability of this vast array of
potential replacement devices,
through a large, national, net-
work of retail outlets, (over 1500)
can offer a considerable savings
of time or money, or both, to the
hobbyist and the professional
technician, alike.

This 184-page book describes
discrete silicon and germanium
power transistors, thyristors,
small-signal FETs and bipolar
transistors, CB rf power tran-
sistors, zener diodes, rectifiers,
and opto-electronic devices.
Digital ICs, in RTL, HTL, DTL,
TTL, and CMOS technologies,
are also included as well as
linear bipolar radioltelevision
ICs, voltage regulators, and
op-amps.

One hundred and ninety-eight
new products have been added
to the Catalog; 104 are newly
offered TTL functions. The TO-
220-packaged components, pop-
ular in industry, are also in-
cluded. A single chip, 32 digit
voltmeter IC, that utilizes CMOS
technology to provide both line-
ar and digital circuit functions,
is also described. The Catalog
also describes the Educator Il
Microcomputer which is based
on the popular M6800 tech-
nology.

The price of this new Motorola
HEP Semiconductor Cross Ref-
erence Guide and Catalog is
$2.00; it is available from HEP/
MRO Operations Headquarters
and HEP distributors. For fur-
ther information, please contact
Motorola HEP/MRO National
Sales Manager, 705 West 22nd
Street, Tempe, Arizona 85282; or
use ad check on page 78.

Ten-Tec Triton IV
Digital Transceiver

All of the good teatures of the
Triton IV appear in the Triton IV
digital, with the added benefits
of a built-in digital frequency

More details? Ad Check page 78.



display, p/us a new zero-beat
switch.

The Model 544, as the Triton
IV digital transceiver is known,
incorporates a six-digit display
with 0.43-inch (11mm) high
numerals in red, except for the
least significant digit (hundreds
of Hz) which is in green.

The frequency-counter circuit
was the latest large-scale in-
tegrated circuit available for this
function, and CMOS medium-
scale ICs for the remaining re-
quirements.

All crystal-tolerance devia-
tions in the vfo mixer oscillators
are accounted for in the final
reading since the counter is fed
from the vfo output. The remain-
ing error from the carrier oscil-
lator is adjusted out by setting
the time-base gating oscillator
while receiving WWYV, assuring
band-to-band accuracy.

When used with Ten-Tec’s
Model 242 remote vfo, the dis-
play indicates the vfo in use at
the time, whether it be the in-
ternal or the remote vfo.

The Model 544 has incorpo-
rated a zero-beat switch on the rf
control. By pulling the knob out,
engaging the switch, it is possi-
ble to zero beat an incoming CW
signal, putting the transmitter
on exactly the same frequency.
This eliminates the need to tune
to a 750-kHz beat note, as in the
case with the Triton IV.

Specifications for the digital
Model 544 are identical with
those for the Model 540 Triten
IV, with these exceptions and
additions:

Frequency + 200 Hz

accuracy:

Receiver power 12-14 volts dc,

required: @ 1 ampere

Semiconductors: 1 LSl; 19 ICs;
63 Transistors;
33 dicdes

Zero-beat switch on rf control.
No crystal calibrator included (or
necessary).

The suggested Amateur Net
Price is $869. For additional in-
formation, write Ten-Tec, Inc,,
Sevierville, Tennessee 37862, or
use ad check on page 78.

More details? Ad Check page 78.

STEP UP TOTELREX|

Professionally Engineered Antenna Systems |

| Single transmission line “TRI-BAND® ARRAY”’

&

MONARCH
TBSEM/4KWP

LT

By the only test that means anything . . .
on the air comparison . . . this array con-
tinues to outperform all competition . ..

|l and has for two decades. Here's why

. . . Telrex uses a unique trap design
employing 20 HiQ 7500V ceramic con-
densers per antenna. Telrex uses 3 opti-

mum-spaced, optimum-tuned rellectors
to provide maximum gain and true F/B
Tri-band performance.

the easy way — just call

TOLL FREE
800-258-5353

to order books from Ham Radio's
Communications Bookstore and
subscriptions to Amateur Radio's
best publications, Ham Radio HORI-
ZONS, HAM RADID Magazine and HR
Report.

SAVE MONEY TOO!

5% discount plus Free Shipping
on orders of $35 or more.

Please use this number to PLACE ORDERS
ONLY. To inquire about boak orders and
subscriptions please write. or call
(603) B78-1441.

&M GREENVILLE
NH 03048

adio’s
ammunications

ookstore

We're Amateur Radio’s Book People!

("SPECIALS

\

ILLUSTRATION BALUN

ILLUSTRATION TRAP

For technical data and prices on com-
plete Telrex line, write for Catalog PL 7

l rex Laboratories

NEW JEMSEY 07712 LS A

P =,
/ COMBIUMICATION

|

| sEims

N\ INCE 1521
e

ASBURY PARK

$245.°
ICOM IC-22S

198 %

CUSHCRAFT ATB-34

Factory Authorized
* DRAKE = TEN-TEC = ICOM
e KLM ¢ CUSHCRAFT = HYGAIN
* SWAN « MFJ = DENTRON
= NYEVIKING = MIDLAND = CODE

Drake and MFJ
matchboxes in stock

WE DEAL « WETRADE
WE DISCOUNT « WE SHIP

CALL OR WRITE

— Div._ of Stereo Repair Shop
3206 ERIE BLVD. EAST
SYRACUSE,N.Y. 13214

315-446-2266

_J
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EVERYTHING YOU NEED TO PREPARE

FORTHE NOVICE LICENSE

OUR DELUXE PACKAGE is really outstanding! You are given Ameco's outstand-
ing Radio Amateur Theory Course, the best known book of its type in print today,
the Ameco Radio Amateur Q & A guide, the finest way to check your progress plus
Ham Radio's own Novice Radio Guide, a complete introduction and how to do it
book for the prospective Novice. A super package and a super deal as you save
$6.00 over the total individual list prices.

DELUXE BEGINNER'S TRAINING PACKAGE

MFJ CPO-555 Code Practice Oscillator $15.85
Battery 1.00
Telegraph Key 1.85
ARBL "Tune in the World with Ham Radia” 7.00
Ameco Radio Amateur Theory Course 4,95

Ameco Radio Amateur Q & A Guide 1.00
Ham Radio "'Novice Radio Guide” 3.95

Total List Price $35.80
SAVE $6.00  youRPRICE
Order Today from $29'95

am Crder HR-DBTP
adio’s
ommunications

ookstore

Greenville, NH 03048

77/78 AM U
couiement pirecrory| | NEW HAM

1977 AMATERR RAvio s T A T I 0 N

EQUIPMENT DIRECTORY \EFTITETTH 7RI

cupwer ez || OR ANTENNA SYSTEM
| IN THE WORKS?

SSB-FM - AM - CwW
SSTV - RTTY - EME

Here's everything you want to know about OR...?
Amateur Radio Equipment. Featuring descrip-
Eons. specifgcat_inn, péicesi and D]Cié.lrES_
one stop buying and reference guide to
all your amateur needs. The new 77/78 sup- Let us HELP -you
plement (32 pages) updates the 1977 Edition
and brings the total number of pages to 168 As we have helped thousands
(2 volumes). Almost 100 manufacturers/dis-
tributors are included. Only $3.50 (plus post-

of others, the world over,

age and handling} for both volumes! Send for for the past 39 years!
your directory today! (The 77/78 supplement ? »
is available for $1.00 postpaid if you have
already purchased the 1977 Edition.) WE CARRY EVERY

-------------------------------------- TOP BRAND OF HAM
RENSONE SORRORATION, Rt/ AND COMMUNICATIONS GEAR.

Kendall Park, N, ). 08824

Please send the 1977/78 AMATEUR RADIO EQUIP-
MENT DIRECTORY (2 wolumes). I'm enclosing $3.75
(83.50 plus 25¢ postage and handling—U.S. only.)
Canadian orders $4.00, Foreign orders $5.00 (air).

ELECTRONIC DISTRIBUTORS, Inc.
Communication Specialists

Name/Call _
Address 1960 Peck St., Muskegon, Mich. 49441
p o Tel. (616) 726-3196 Tel

City _ State Zip el. (616) 96 Telex 22.8411
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ENERGY
CRISIS
SOLVED!

Personal energy crisis? Get precious
RF on DX target with World Record
Breaking antenna that won WBTYP the
QRP ARC 1,000,000 miles/watt award.
THE JOYSTICK VFA
(Variable freq. ant) gives low angle,
omnidirectional, harmonic free radiation
on all bands 160 thru 10 {+ MARS and
receive on all BC & SW).

1000's of glowing reports in our files of
the VFA in use, often in poor QTH and/or

under QRP., contests, etc.

SYSTEM ‘A’ $75.00

250W P.E.P. &/or Receiving Only

SYSTEM ‘J’ $99.00
500WP.E.P.&/or ImprovedQ FactorReceive
Air Mail cost included. {Each system
3 sections easily assembled to make
unit 7' 6" long. Matching ATU). Not only
will you save space but you will save
$$3 at present low exch, rate and by
buying direct UK manuf. Rush your
order — Mastercharge or check, or
ask for brochure.

PARTRIDGE (HH)
ELECTRONICS LTD.

Broadstairs, Kent, England
Tel. Thanet 62535

G3CED G3VFA

More details? Ad Check page 78.




Dear Horizons:
| have a complaint. Nowhere in
my records, files, or the like, do |
find that | have ever given
permission for you to show or
depict my workbench as you have
so wantonly done in your July,
1977, issue. | have kept this a
closely guarded secret for many
years. For you to display it in the
manner you have has caused me
much embarrassment and mental
anguish. | was sure it was
unique . ..
Robert W. Keown, WA3QID
Wilmington, Delaware

Gosh, | used my workbench for the
artist's model, and | originally
copied it from one that | admired
when | was a youngster, Tell me,
Bob, who was your shop teacher in
High School? Editor

Dear Horizons:
| was disappointed that Ms.
Sargent, in writing history "‘Before
Spark” (June, 1977), failed to
include my admired Chinese
scientist, One Long See Cue. It
was he who invented the static
eliminator but discarded it as
being useless because at that date
radio had not yet been discovered.
Franklin K. Matejka, K5RS
Kerrville, Texas

Dear Horizons:

May | compliment you on your
outstanding publication. Your
magazine, plus two or three
amateur radio operators in my
area, were the prime movers for
me to join amateur radio. Your
articles are most interesting; the
type is easy to read, and more

importantly, it is aimed at that
segment of hams who are in their
early stages of development in this
most marvelous of hobbies.

Your June issue concerning
antennas should find its place
among other technical literature in
maost ham libraries. The article,
“Working DX — Longpath, Short-
path,” by Robert C. Locher,
WOIKNI, is a great piece of writing
and should serve as an inspiration
for all future DXers. Kudos
to WIOKNI.

Stanley M. Hirsch, WD4DCW
Norfolk, Virginia

Dear Horizons:
| enjoyed your May issue. The
article "'A Plan for Morse Code,"
was very good. At the top of this
article you wrote the title in Morse
Code. However, the way | read this
it says, ""A Plan INOR Morse
Code.” | suppose you have gotten
many letters about this, but
thought | would add myself to the
list. | enjoy Horizons; please keep
up the good work.
Jeff Johnson, WBOWPF
Indianapolis, Indiana

Thanks for the kind words, Jeff.
Yes, we have received several
letters about that letter F. | have
pointed out to our illustrator the
difference between artistic
spacing and correct Marse Code.
Now if | could only do the same
for some of the fists | hear on the
air from time to time! Editor

Dear Horizons:
| would just like to let you know
| subscribe to six different ham
magazines and your Ham Radio
Horizons is my favorite.
Keep up the good work.
Gerald Jordan, WA1YYX
West Kingston, Rhode Island

Dear Horizons:

Re your July issue: Ten pages
about radio control of medel
airplanes is, generously speaking,
nine pages too many. In a
magazine supposedly about and
for Amateur Radio | would expect
the articles to relate more directly
to our hobby.

I1t’s not enough just to say that
blank percentage of hams are also

interested in model airplanes. On
that basis, why not include a nude
centerfold on the assumption that
99 per cent of all hams are also
interested in sex!

On the plus side, | enjoyed the
antenna article very much, and
both receiver articles were
excellent. | found your other
articles very informative and
pertinent to Amateur Radio, as
they usually are. Keep up the
good work!

Norman N. Sullivan, WBBVLG
Scott AFB, lllinois

Norm, you are missing the point a
bit. The article about Radio Control
had two purposes: It gave some
people who are now amateurs a bit
of insight into something new, but,
more importantly, it told some
non-hams what they had to gain by
joining amateur radio. What's in it
for amateur radio? | have seen
construction work done by some
RC modelers that would put most
of our better Extra-Class licensees
to shame. We need people like
that in ham radio, and in return
amateur radio can coffer them more
space for their segment of the
hobby as well as the ability to
communicate with other flying
enthusiasts anywhere in the world.
Admittedly, we need numbers to
join amateur radio to help justify
its existence, but we cannot ignore
the need for quality. Editor

Dear Horizons:

After being licensed for
approximately 24 years, | find | am
learning all over again. Horizons is
one of the freshest, most
informative things to appear on the
ham scene in quite some time. |
enjoy every issue and article.

| have one complaint, and that is
you are too far ahead with the
issues. It is June and | have
received, and read from cover to
cover, the August issue. Now what
am | going to read in August?

Keep up the splendid work.

F. G. Warsalla, KBMFK
Port Huron, Michigan

in August you can read about
October, of course, But don't
worry too much about the cover
dates; just keep reading and enjoy.
If you would like to practice a bit
of mind-twisting, try planning for a
December issue (and Chrisimas)
during the heat of July! Editor
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YOV GET

“
' ® Advance Registration $14.00 per person; with
Hotel Sahara Late Show and two drinks $28.00
per person or with Hotel Sahara Congo Dinner
Show (entree Cornish Hen), no drinks $35.00

per person. Tax and Gratuity included.

® [Entertainment in Hotel Sahara's Congo Room has
not been selected at press time.

® Advance Registration must be received by
EXXXA on or before December 22, 1977,

The NATION'S ANNUAL LAS VEGAS PRESTIGE CONVENTION

AROC

HOTEL SAHARA’S CONVENTION SPACE CENTER
January 5-8, 1978

e -1
o [IXXXA Registration includes: registration
tickets, admission to technical sessions, Friday

cocktail party hosted by TRI-EX Tower Corp.;
Saturday cocktail party hosted by Ham Radio
Magazine: Hotel Sahara Buffet Brunch on Sun-
day, Tax and Gratuity.

e Hotel Sahara room rate for HEXXXM registered
delegates $22.00 per night plus room tax, single
or double occupancy.

® Hotel Sahara room reservation request card will
be sent only to MEXIVKM registered delegates
and exhibitors only until December 22, 1977.

Send your check or money order to HEXXXA | P. 0. Box 945, Boulder City, NV 89005
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RATES Regular classified is available
at 50¢ per word. Display classified {1 inch
deep x 2% inches wide) is $50, or at the
12x rate is $35. All Ad Scan payable in ad-
vance. No cash discounts or agency com-
missions allowed.

HAMFESTS Sponsored by non-profit
organizations receive one free reqular
classified ad (subject to our editing).
Repeat insertions of hamfest ads pay the
standard rate.

COPY No special layout or ar-
rangements available. Material should be
typewritten or clearly printed {not all
capitals) and must include full name and
address. We reserve the right to reject un-
suitable copy. Ham Radio cannot check
each advertiser and thus cannot be held
responsible for claims made. Liability for
correctness of material limited to cor-
rected ad in next available issue.

DEADLINE 15th of fourth preceding
month.

SEND MATERIAL TO: Ad Scan, Ham
Radio Horizons, Greenville, N. H. 03048,

FREE LICENSING CLASSES in Flushing, NY
area. Send inquiries to FRATS (Flushing Radio
Amateur Technical Society), 62026 Boelisen
Crescent, Rego Park, NY 11374.

CHRISTMAS GIFT IDEAS FOR “"HAMS" —
Executive Desk Set — 2x8” sign In silver desk
set wipens — $11.75ppd. 2x8" desk sign wiclear
acrylic base — $5.50 ppd. Sign in your choice of
black or weodgrain. Custom ENGRAVED with
your call and NAME. The Elbridge Engraver, Box
118, Elbridge, N.Y. 13060. SAME DAY SERVICE!

SST T-1 RANDOM WIRE ANTENNA TUNER

All band aperation (160-10 mames) with
most any random length wirg. 300 warr
DUIDUT pOwEr capability tooal o portable
of home opeeaton. Torosd inductar far
sl gize: 3 x 4174 x 2378, Busitin neon
tuneug i dicnor. 50-239 coax conngoror
Guaramiged for 1 yr., 10 day triai. Compast
- Gany 10 use. . only 526,95 posipad. | Add
Sales Tax on Calil] 1213} 376.5887

SST ELECTRONICS, P.O. BOX 1, LAWNDALE. CA. 90260

1

HORIZONS

STOP THIEVES! Protect your rig with guaran-
teed slide mount. $7.95 ppd. Adams H-101, Box
408, Chadron, NE 69337,

QSL's with class! Unbeatable quality, reason-
able price. Samples, 25¢. QSL's Unlimited, Box
27553, Atlanta, GA 30327.

AWARD CERTIFICATES
Award for Public Service or Emergency
Communications Award. Send 2.00 each,
event, name and address. FREE Infor-
mation, 49er RADIO CLUB, Box
1400-HH, Downey, Calif. 90240.

TOROIDS 88 or 44 mH. Same day shipment, 5 for
$3.50 postpaid, Gull Electronics, 12690 Rt. 30, N.
Huntington, PA 15642,

HAM EQUIPMENT PRICES TOO HIGH? | used to
feel the same way until | learned how to shop
and buy for ham rigs. I'll show you how you can
save $$% on your ham gear and antenna too. It's
easy. Send $3.00 now to: Ham Savings, P.O. Box
4221, Compton, CA 90224,

PAN AMERICAN HAM JAMBOREE/EXPOSI-
TION, Ft. Lauderdale, FL, National Guard Ar-
mory (State Road 84). October 29 & 30 starting at
12 noon on Saturday to 10 PM. Sunday 9 AM to 5
PM. Talk-in on 31/91 & 52 simplex. Additional in-
formatian from WA4ZRW (305) 581-2718.

NORTH CAROLINA QSO PARTY — from 1300Z
Dec. 2 through 01002 Dec. 4. Suggested fre-
quencies are plus/minus 10 kHz: cw, 3560 7060
14060 21080 28060; Novice, 3720 7120 21120
28120; ssb, 3800 7270 14290 21390 28590. Out-of-
state stations transmit RS(T) and state, province
or country. NC stations send RS(T) and NC
county. Logs must be postmarked no later than
Jan. 10, 1978 and sent to: Alamance ARC Inc,,
2822 Westchester Dr., Burlington, NG 27215. For
additional information write K4EG.

DELAWARE QS0 PARTY — (4 pericds — times
in GMT); 0001 - D600 & 1600 - 2200 Sat. Nov, 12;
0001 - 0600 & 1600 - 2200 Sun. Nov. 13. Ex-
change: QSO number, RS(T), and QTH, County
for Delaware & ARRAL Section or County for
others. Once per band, per mode for points, CW:
3560, 7060, 14060, 21060, 268160, PHONE: 3975,
7275, 14325, 21425, 2B650; NOVICE: 3710, 7120,
21120, 28160. S.A.S.E. to K3IYHR for rasults or
certificate.

MOBILE IGNITION SHIELDING provides more
range with no noise. Bonding strap sale less
than 50¢ each. Literature. Estes Engineering,
930 Marine Drive, Port Angeles, Wash. 98362,

SOCIETY OF WIRELESS PIONEERS second an-
nual membership on-the-air CW QSO Party,
December 17th & 18th for the full GMT period.
All members with Amateur licenses are en-
couraged to call CQ SOWP 55 kHz up from the
low end of each Amateur band. Information from
Bill Wilmot, K4TF, 1630 Venus Strast, Merritt
Island, FL 32952.

MICROCOMPUTER INTERFACING WORK-
SHOP, December 8 - 10, 1977. A three-day work-
shop based on the B080 and 8085 micro-
processors, with over 20 microcomputers avail-
able for participant use; and . ..

DIGITAL ELECTRONICS FOR AUTOMATION
WORKSHOP, December 6 & 7, 1977. A two-day
workshop based on small-scale and medium-
scale TTL integrated circuits, with in-depth lec-
tures and individual breadboarding stations. For
more information on these workshops, write Dr,
Norris Bell, V.P.l. and S.U. Continuing Educa-
tion Center, Blacksburg, VA 24061, or call (703)
951-6328.

WEST COAST BULLETIN edited and transmitted
by W6ZF, 9 PM PDT (B PM PST) (0400 UTC) 3450
kHz, A-1, 22 WPM, FIRST AND THIRD MON-
DAYS each month. Ten to fifteen items of latest
current events of interest to Amateurs, with final
few minutes at 25 WPM to help build code
speed.

CODE PRACTICE OSCILLATORS, hand keys,
electronics keyers, other products. Free
catalog. Globalman Products, Box 246, E| Torg,
CA 92830. 714-533-4400.

VHF CONFERENCE Western Michigan Univer-
sity will hold its 23rd annual VHF Conference,
November 18, 1977, Contact Dr. Glade Wilcox,
WOUHF/8, Dept. of Electrical Eng., WMU
Kalamazoo, Michigan 43008,

LR TRIPOLE MULTI-BAND

All-band aniennz Guarantead
© B0 6 Moters plus 180" 5 SWL M Bards Builin
balen @ MW PEP rating Mo rElumng, fap or

Indg changes 80 o 1200 myermad-v o hansental
Availatiie on bt loem or assembled
MRTBOK ... $54.85 cash PPO e USA,

Fenas stwmienr, 0t % wwh e

Umivarsal Rade Co. Dept H3
Bad MG0A1 B Pais, TX 79825

Seed DU e aseudan
Telaprann (375 552-1918 TRIPDLE anseriig 1w led o sy

ENGRAVED NAMETAGS-1%2"x2%2"— $3.00.
QTH added-$0.50. Black, blue, red, green,
walnut. White letters. Beveled. Locking pin.
Other colors available. Tag-it Co., Box 2062, In-
dianapolis, In. 46206.

NOV 27 — CARA HAMFEST Ellicott City Ar-
mory, Ellicott City, MD. Exhibits, Flea market,
Prizes, Refreshments. All indoors. No tallgating.
Talk-in 147.99/39 146.16/76 146.52/52. Info con-
tact CARA, PO Box B50, Columbia, MD 21044,

CADILLAC" of QSL's! — New! Samples:
$1.00 (Refundable) — MAC'S SHACK, Box
#1171-G, Garland, Texas 75040.

1977 ARRL FLORIDA GULF COAST CONVEN-
TION, Clearwater Beach, November 19 & 20.
Sponsored by Florida Gulf Coast A.R.C, Ex-
hibits, flea market, technical sessions, FCC ex-
ams, forums and much more. Full info and reser-
vation for Sheraton Hotel, contact: FG.C.AR.C.
Convention, P.O. Box 157, Clearwater, FL 33517.

CASH for your clean ham gear. Beacon Com-
munications — used equipment specialists,
B79 Beacon St., Boston, Mass. 02215.
617-267-1975.
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REMOTE CONTROLLED
ANTENNA SWITCH

® The SW-5 is a heavy-duty remote
controlled RF switch. Handles 4
kW PEP with negligible insertion
loss and SWR below 30 MHz.
Housed in rugged, weather-proof
enclosure.

® Safe, low-voltage operation from
26 VDC supply in control unit.

® [ndicator lights show at a glance
which antenna is in use.

® Requires six-wire control cable.
Ham-M cable satisfactory to 150
feet,

® Models from 3 to 9 positions.
Optional connectors and special
switching systems are available.

® Five position Model SW-5 $120.00
(Shipping 53.00 in USA — A res. add 3%}

ANTENNA MART
Box 1010 ISU Station
Ames, IA 50010
Phone: 515-292-7114

RADID & 2LicThncs

Here is an interesting
general electronics hob-
by magazine. It's loaded
with lots of interesting
simple circuits and
ideas, not only about
radio, but in all phases of
electronics including
test gear, audio, remote
control and security
electronics.

We are sure that you will
find a number of worth-
while projects in this
British magazine.

1Year(12issues) $11.00

Radio & Electronics
Constructor
Greenville, NH 03048
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DX forecaster
December, 1977

Last-minute forecast

December is likely to be a
disturbed month. Look for
possible geomagnetic and solar
upsets between the 6th and
13th and again between the
21st and 26th. As usual, be
alert for weather changes
during or shortly following
unusual ionospheric activity.

For moonbouncers, perigee
occurs on December 10th (23rd
hour, UTC). The winter solstice
(longest night, shortest day)
occurs on December 21st (23rd
hour, UTC).

Band-by-band propagation

Ten Meters will be remarkable
for very little activity. Although
the sunspots of cycle 21 are
really beginning to blossom, it
is still too early to expect any
radical improvement in this
band. Wait for springtime
conditions to do your DXing.

Fifteen Meters will be
somewhat better than it was
last year at this time, but not
as good as this fall. DX
openings, when they occur, will
favor Europe, and Africa, during
the forenoon, South America in
the early afternoon, and the
Pacific in the late afternoon,

Twenty Meters is the DXer's
choice, and will be open until
an hour or so past sunset.
Signals from Europe can be
expected to peak at noon, from
Africa in the early afternoon,
South America in the late
afternoon, the Pacific in the
early morning, and from
Antarctica (occasionally) in the
late evening.

Forty, Eighty, and One-Sixty are
excellent band choices for the
DXer who is not fortunate
enough to be home during the
day, because these bands don’t
really begin to peak until long
after sunset. Look for European

DX signals from late afternoon
until late evening hours,
signals from Africa and South
America after sunset, and
signals from the Pacific before
sunrise. Except for disturbed
periods the generally low signal
absorption levels and lack of
thunderstorm activity during
the winter months make these
bands a joy to operate.
Because South American
stations will be booming in
after sunset — often until the
wee hours — it will be worth
your effort to plan for some
kind of directional antenna, at
least on forty meters, to help
you dig for signals from the
weaker European and Pacific
stations.

VHF

The Geminid and Ursid
meteor showers take place in
December, providing some
meteor-scatter propagation
during the month, but only for a
day or two at the time of each
shower. Look for the Geminids
on the 13th and the Ursids on
the 22nd. At peak, you can
expect about 50 meteors per
hour (Geminids) and 15
meteors per hour (Ursids) to
enter the Earth's atmosphere
and produce their ionization
trails.

Sporadic-E propagation again
peaks in December, but at a
slightly lower level than in June
and July.

Long path DXing

Remember that twilight zone
DX opportunities will be
present for an hour or so
surrounding the sunrise and
sunset periods. As we
mentioned a few months ago,
look for DX when the sun is
rising at the eastern end of the
DX path. Signals will be
surprisingly strong and clear.
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3 for the
adventure of it!

The adventure of
B0 METER DXing
by John Devoldere, ON4UN
Invalisabie knowledge for any DXer. with a special seclion on Grey-
ne propagation. Discussion of antennas. basic lo advanced.
Order HR-BOM 3450

Pure adventure.
FRENCH ATLANTIC AFFAIR

by Ernest Lehman, K6EDXK
Intrigue and adveniure on the high seas where Amateur Radio 15 1he
hera! Award-winning author — as reviewed in the August issue of
QST. {recommendad for mature readers)

Order A-FAA hardcover 51 0.95

The adventure of 160 to 190 kHz
LOW & MEDIUM FREQUENCY RADIO SCRAPBOOK
by Ken Cornell, WZIMB
Everything you wanl te know about the license-free 160190 kM2
band! See WIFB's review in the May issue of 0ST.

Qréer HR-LE £6.95
i Ham Radio's Communications Bookstare |
| GREENVILLE, NH 03048 i

]
| Enclosed is check or MO for the following 1
1
| CBOMETER  CIFRENGH (I LOWEMEDIUN |
I [DXing ATLANTIC FREQUENCY i
H AFFAIR RADID !
: SCRAPBOOK |
' t
L ]
| NAME :
¥ 1
1
| ADDRESS 3
: i
1
beiTy H
! i
I 1
'~ :

o e o o . et T AL

More details? Ad Check page 78.

PADDLE...

* Fullrange of adjustment in

tension and contact spacing
» Self-adjusting nylon and brass
needle bearings
* Solid silver contact points Available at selected dealers or send

; , §£39.95 plus $2.00 shipping and handling.
* Precision-machined, chrome Money-back guarantee
plated brass frames

* Heavy steel base; non-skid feet Be m C H e Q, | m Cu

Write for detailed literature 333 W. Lake 5t., Chicago, IL 60506 « (312) 263-1808

CALL TOLL FREE
1-800-535-9598

LA.RESIDENTS CALLCOLLECT

AUTHORIZED DEALER FOR... Z
N3 [€3ICOM vaesu! i
MOTOROLA HOBBY COMPUTERS

ATLAS ¢ BIRD * CDE « DENTRON
ETO ¢HUSTLER *HY-GAIN
KLM ¢ LARSEN * MOSLEY
ROHN FOLD OVER TOWERS
SWAN ¢ TEMPO ¢ TEN-TEC
TRI-EX ® WILSON ® CUSHCRAFT

¢ Prompt phone and mail service

e Liberal trade-ins

e | arge inventory

e Same day shipment if ordered before noon
¢ \Visa and Master Charge accegpted

RIGITAL ELECTRONICS, INC.

1201 ANNUNCIATION ST.
P.0.BOX 30566

NEW ORLEANS, LA.70190
PHONE 504-568-9879

December 1977 [:E:] 7



AD CHECK

. for literature, in a hurry — we’ll
rush your name to the companies
whose names you check.

Place your check mark in the space between
name and number, Example: HRH 5 150.

ALD 625 Heath ___ 060

Amsat __ 220 Henry ___ 062

Antenna Hearrman _ 568
e Holdings

Allas 198 Photo 252

Atronics ____ 382 leam ____ 0B5

Audio KLM ____ 073

Amateur 564
Bencher 629
Burghardt 530

Kantronics ___ 605
Kengore ___ 538

Kenwood *
Cohoon _ 559
Kester *
Colorado ,
Silver __ 830 Long's ___ 468
Comm. MFJ ___ 082
Center 534 Madison *
Comm.
Spec. 330 Maotorola 509

Palomar ____ 093
Partricdge ____ 439
Personal Comm.

Gushcraft __ 035
Dentron ___ 259
Digital

Elect. 631 Found. *
Drake 039 RSE Ham-
shack ____ 607
ET.0"
Elect. Dist. 044  Callbook ___100

Efickson 047 Radio Constructor

Hallicrafters 632

SAROC *
Ham-Bone *
i ” Telrex 377
Ham
Buerger ____ 604 Ten-Tec *

Ham Center 491 Textec __ 619
H.R.C.B. 150 Tri-Ex __ 116
Ham Qutlet 585 Whitehouse ____ 378

*Please contact this advertiser directly.

Limit 15 inquiries per request.

DECEMBER, 1977

Please use before January 31, 1978

Tear off and mail to
HAM RADIO HORIZONS — “Ad Check”
Greenville, N. H. 03048

NAME

CALL

STREET

CITYy

STATE ZIP

78 ﬂﬂ] December 1977

CALL TOLL FREE
800-228-4097

for prices on Yaesu, Tempo, Swan,
Ten-Tec, Icom, MFJ, Nye-Viking,
Drake, Hy-Gain, Dentron, Midland,
and CDE.

DRAKE

TR4.-CW (RIT) 80-10m hf trans, with CW
filter reg. $659.00 Now $629.00
34PNB Noise blanker for TR-4C

reg. $IUU 00 Now $90.00
RV-AC Remate VFO/speaker

eg. $1 0.00 Now $134.95
AC-4 AC power supply for TR-AC & T-4XC

.00 Now $105.00
pc-4 DC pawer su ply
reg. fns.m} Now $124.00
L4B Linear amplifier
reg. $895.00 MNow $789.00
SSR-1 Gen. coverage rcvr. .5-30 MHz
reg. $350.00 Now $279.00
R-4C 80-10m receiver
reg. $599.95 Now $539.95
4-NB Neise blanker fcr 4C
reg. $70.00 Now $564.00
T-4XC 80-10m transmltter
Now $539.95

reg. $399.95
TV-3300LP Low pa-ss i
eg. Now $19.95
MN-2000 Antenna
reg. $240. OU Now $219.95
MN-4 Antenna Tuner
? Now $109.95
1525 Encoder Mlcropho
reg. $45.95 MNow $45.95
TR-33C, 2m Portable
reg. $229.95 Now $209.95

HY-GAIN

THGEDXX 6 element super Thunderb:rd

reg. $249.95 Now $209.95
TH3.MK3 3 element and

reg. $199.95 MNow $169.95
204BA 4 element 20m bea

reg. 5 Now $159.95

Hy-Quad, 2 el. Quad
MNow $189.95

reg. $
TH3IR 3 element tri-band

reg. $144.50 $129.95
TH2ZMK3, 2 element tri-band

reg. $139.95 $124.95
402BA 2 element, 40m

reg. $199.95 $169.95
203BA 3 element 20m
reg. $128.95 $109.95

153BA 3 element 15m
reg. Now $69.55

3 element 10m
reg $'41‘;5 Now $45.95

Now §134.95
1BHT Hy- Tower reg. Now $239.95
2BDQ Trap Doublet

reg. $4 Now $44.95
5BDQ Trap Doublet 10 thru 80m
reg. $7¢ Now $62.95
12ZAVQ 10-20m uErllcal
$37 Now $33.95

Now $57.00

€E.
14AVQ/WB 10- 4Brr| ve

reg. $67.
1BAVT/WB 10-B0m vertica
reg. 397. MNow $84.95

LA-1 Lightning Arrestor
$44.95 Now $39.95

re
BN-86 Ferrite Balun
reg. $15.95 Now $14.95
203 3 el 2m beam $12.95
205 5 el 2m bheam
208 B el 2m beam
214 14 el 2m beam
273 4 el J-Pole
3806 2m Handheld
reg. $169.00 Now $169.00
3750 Transceiver
reg. $1895.00 MNow $1695.00

CALL FOR DAILY SPECIALS
OPEN 7 DAYS A WEEK

Ta.k to Bob, WB{"RQZ, Joe, WAZWRI, Don,
SYEZ, R wa WA, Bill, WBCOYHY,
or Ken WD EMR

800-228-4097

Nebr. residents call
402-466-3733 collect

Communications Center

2226 Morth 48th Street
Linceln, NE 68504

AD INDEX

ALD Industries 37
Amsat 58
AntennaMart 74
Atlas Radio  CoverlV
Atronics 59
Audio Amateur 57
Bencher, Inc, 69
Burghardt Amateur Center 10
Cohoon Amateur Supply 45
Colorado SilverCo. 45
Communications Center 78
Communications Specialists 53
Cusheraft 4
Dentron Radio Co. 40, 41
Digital Electronics, Inc. 77
Drake Co.,R.L. Coverll
Ehrhorn Technological Operations 67
Electronic Distributors 70
Erickson Communications 51
Hallicrafters Company 66
Ham-Bone Radic 69
“‘Ham'' Buerger 29
Ham Radio Center 52, 79
Ham Radio’s

Communications Bookstore  59,70,77
Ham Radio Outlet 9
Heath Company 29
Henry Radio Stores B3
The Herrman Cao, 52
Holdings Photo Audio Center 68
lcom 7
KLM 20
Kantronics 52
Kengore Corporation 70

Tric-Kenwood Communications,
Inc. Coverlil

Kester Solder 25

Long's Electronics 1

MFJ Enterprises 3

Madison Electronic Supply 45
Motorola Semiconductors 68
Palomar Engineers 51, 57,65
Partridge Electronics Lid. 70
Personal Communications Foundation 80
RSE Hamshack 25

Radio Amateur Callbook 65
Radio & Electronics Constructor 74
SAROC 72

Telrex Labs 69

Ten-Tec 49, 59, 68

Textec Systems 79

Tri-Ex Tower 67

G.R.Whitehouse & Co. 39

Foreign Subscription Agents

for Ham Radio HORIZONS
Ham Rac Ausinia Ham Radio Holland
Karin Leber MRAL Ectronics
Postlach 2454 Poslbus BB
D-T850 Loprrach NL-2204 Deltt
West Germany Halland

Ham Radio Belgium

Sterechouse Harm Fadie [laly
Brusselsasteenweg 416 STE. Via Maniaga 15
B-8218 Gen 1-201 34 Milano
Belgum Italy

Han Radio Canada

= 114, Godench .
Ontavia. Canada NTA 3YS HE e Sitasaae
Postlach 2454

D-7850 Loerrach

Wes! Germany

Ham Radio Europe
Box 4da

S-194 04 Upplands Vastoy

Sweden

Ham Radio France Ham Radio UK
Chiistiane Michal P.O. Box 63, Harrow
F-B3117 Parly Midaleser HADBHS,
France Engtand

Ham Radio Garmany

Rarin Usber Holland Rsdio

Fostlach 2454 143 Greanway

O-TASD Loarrach Gropnside, Johannasburg
Wigs ! Germany Repubiic of Sauih Alrca




ca“i;ngrla“‘s y

talk trade.

It’s Toll Free...So Dial Away!

1-800-325-3636

FORFAST, DOOR-
STEP DELIVERY ...

sts giveusacall. You’'ll be amazed;
for we guarantee we'll ship
your eguipment the same day.
Plus, most shipments are PRE-

FORNEWORUSED
AMATEUR RADIO
GEAR . .

and carry in stock most of the
tamous-brandlines. Or, we will

we're speciali

We welcome your Master Charge or Bank Americard

PAID.

TO SAVE MONEY

.. join thousands of our satis-
fied customers who buy from
us as easily as from their local
supplier. So, remember your

call is Toll Free.

HAM RADIO CENTER, INC.

8340-42 Olive Blvd.

P.O. Box 28271

St. Louis, MO 63132

ANTENNAS

VERTICALS QUADS YAGIS
VERTICALS FREIGHT FREE!

With loading coil
FOR 80-40-20-15-10-6 METERS ALL ON THE SAME ANTENNAI!!! COMPLETE PACKAGE!
Ideal for low space requirements. Ominidirectional “*‘Rag-Chew"" ability
SPECIFY Model Number TTV-80 — $35.00

To the lower 48

QUADS—QUADS—QUADS
PREFERRED BY THOSE WITH DX
STEEL REINFORCED STRESS POINTS KEEP YOUR QUAD DURABLE
Tri-bander 20-15-10 meters COMPLETE AND READY TO ASSEMBLE
SHIPPED cheapest way.
Freight charge C.0.D.
SPECIFY Model TTQ-3 — $68.75

IN MIND

YAGI BEAMS

3 ELEMENTS |4 ELEMENTS
10 METERS | TT103—42.00| TT104—46.00
15 METERS |TT153—49.00| TT154—55.00
20 METERS | TT203-55.00]| TT204—65.00

PROVEN PERFORMERS
MONOBANDERS FOR BEST RESULTS
shipped cheapest way. Freight charge C.0O.D.

Send check or
money order to:
(TEXAS ADD 5% SALES TAX )

TEXTEC SYSTEMS

6003 Maple Ave. Dept. 101-J
Dallas, Texas 75235

More details? Ad Check page 78.
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A A
THE

PERSONAL
COMMUNICATION
FOUNDATION

Legal research for the amateur

radio and citizens band services.

The Personal Communications Foundation is a
non-profit, tax-exempt California corporation
established in November, 1976. Its Board of Trustees,
Officers and Advisors consist of lawyers, judges and
law school professors with substantial experience in
the representation of users who have encountered
communications related legal problems.

The Foundation has been organized expressly for
the purpose of creating a comprehensive personal
communications law library. The Foundation
continues to collect available court decisions, briefs
and legal memoranda relating to personal
communications.

The Foundation has already expended thousands
of dollars in funding special studies. One study on the
issue of Federal Pre-emption has already been
incorporated into a brief before the California Court of
Appeals.

NAME (first, middle initial, last) or COMPANY NAME

Why you, the user,
need the Personal
Cornmuniccnions Foundation...

In 1976 there were over 7,000 legal matters
involving all aspects of non-profit personal
commumcatlons In 1956 there were only 200.

If you have an outdoor antenna, you may be

the subject of a criminal action for violating a
zoning ordinance. If you are not now in violation of a
zoning ordinance, be advised that they are being
changed all over the country with the purpose of
eliminating towers and outdeor antennas. You can be
the subject of a civil action for violation of private
deed restrictions.

If you use a transmitter, you may be sued if

you interfere with a neighbor's TV or stereo,
even if the interference is due to the inadequate
designing of the TV or stereo.

Litigation of this nature can cost $10,000 or

more. It is estimated that 40% of that amount
represents time expended in research. By providing
your attorney with our research material, the Personal
Communications Foundation can save you thousands
of dollars in addition to helping your attorney better
represent you.

..and why the
Personal Communications
Foundation needs you.

The Personal Communications Foundation is a
membership corporation. Four classes of membership
have been established, known as Associate
Membership, for a yearly contribution of $10.00, Full
Membership, for a yearly contribution of $25.00,
Contributing Membership, for a yearly contribution of
$100.00, and Life Sustaining Membership, for a single
contribution of $250.00 or more. All contributions are
completely tax deductible. All members of the
Foundation will receive the newsletter.

STREET ADDRESS

CITY

STATE ZIP

PCF use only

MEMBERSHIP CLASS (check one)

AMOUNT ENCLOSED

[ LIFE MEMBER ($250)

DATE

[J CONTRIBUTING MEMEBER ($100)

SIGNATURE

] FuLL MEMBER (825) SEND CHECK

PAYABLE TO:

PERSONAL COMMUNICATIONS FOUNDATION
10960 Wilshire Boulevard, Suite 1504
Los Angeles, California 30024

] AsSOCIATE MEMBER ($10)

80 [:3}] December 1977 More details? Ad Check page 78.
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Kenwood has done it again! We've combined the fine, time-proven character-

istics of the original TS-700A together with many of the ideas and comments for
improvement from amateurs worldwide. Check out the new “‘built-ins’’: digital
readout, receiver pre-amp, VOX, semi-break in, and CW sidetone! Of course, it's still
all mode, 144-148 MHz and VFO controlled.

Features; Digital readout with
""Kenwood Blue'" digits * high
gain receiver pre-amp * 1 watt
low power switch = built in VOX -
semi-break in on CW » CW
sidetone * Operates all modes:
SSB (upper & lower), FM, AM
and CW « Completely solid state
circuitry provides stable, long
lasting, trouble-free operation *
AC and DC capability (operate
from your car, boat, or as a base
station through its built-in power
supply) = 4 MHz band coverage
(144 to 148 MHz) = Automati-
cally switches transmit frequency
600 KHz for repeater operation.
Simply dial in your receive fre-

TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT/COMPTON, CA 90220

guency and the radio does the
rest . . . simplex, repeater. reverse
» Or accomplish the same by
plugging a single crystal into
one of the 11 crystal positions
for your favorite channel = Trans-
mit/Receive capability on 44
channels with 11 crystals.

The perfect companian to the TS-
700851 This handsomely styled unit
provides you with extra versatility
and the luxury of having a second
VFO in your shack.

Great for split frequency operation
and far tuning off frequency te check
the band

The function switch on the VFO-
700S selects the VFO in use and the
appropriate frequency is displayed
on the digital readout in the TS-
700S. In addition, 8 momentary
contact “‘frequency check™' switch
allows you to spot check the fre-
quency of the VFO not in use.

$KENWOOD
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THE ALL SOLID STATE

ATLAS 350-XL

Its face has many interesting features:

350
WATTS
SOLID
STATE
POWER
P.E.P. and CW input.

SSB/CW ol
TRANSCEIVER —1]
SSB with PTT or VOX operation =
and full break-in CW operation.
-rune{cw
FILTER
l—[:w LSB

CW-LSB-USB FILTER
Selection of upper or lower side-
band with 2700 Hz bandwidth,
1.6 to 1 shape factor, or 500 Hz CW bandwidth with
2.5 to 1 shape factor.

A F. NOTCH

AF NOTCH FILTER
Provides better than 40 dB re-
jection of an audio frequency,
adjustable from 300 to 3000 Hz.

DIGITAL DIAL READOUT
{Optional)
Provides precise frequency readout within 50 Hz. Al
L.E.D. Dot Matrix 6 digit display.

ANALOG DIAL SCALE
0 to 500 kHz dial scale in 5 kHz increments. Velvet
smoath dual speed tuning, with 18 kHz per revolution
of fine tuning control.

an.  ~e  ANL AND NOISE

m|l= BLANKER
' — Automatic Noise Limiter reduces
hash type noise interference which

is nol intermittent pulse type.
Blanker effectively reduces or eiminates pulse type
NOISES.

_RIT RECEIVER -
INCREMENTAL TUNING

Permits receiving up to 5 kHz above
or below your transmitting fre-
quency. Especially useful for CW
operation or in a net of SSB stations that are on dif-
ferent frequencies.

PLUG-IN
AUXILIARY VFO
{Optional)

Can be either a tunable VFO
with the same 500 kHz tn-
ing range as primary VFO or
8 crystal controlled fixed
channel oscillator with
choice of up to 11 crystal
controlled channels.

BAND
714
i

10-160 METERS
COVERAGE

Provides a full coverage of all
amateur bands in 500 kHz

segmants.
AUX. RANGES
1o 295

’>%6¢s. AUXILIARY RANGES
3 Up to 10 additional 500 kHz
1anges between 2 and 23 mHz
43 can be added by plugging in
auxiliary crystals. (Will not operate between 23 and
28 mHz.)
ATLAS 350-XL (less options} . .. . . . . $995,
Model DD6-XL Digital Dial Readout. . . $229.
Maodel 305 Plug-in Auxiliary VFO . . . . $155,
Model 311 Plug-in Auxiliary
Crystal Oscillator. . .. .......... $135.
Model 350-PS Matching Power Supply $229.
Plug-in Mobile Mounting Bracket . . . . $ B65.

HR2 ATLAS

= RADIO INC.
417 Via Dal Monte, Oceanside, CA 92054
Phone (714) 433-1983

Special Customer Service Direct Line
(714) 433-9591



