HAMS AID SEARCH AND RESCUE TEAMS
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MN-QC

* Optional Model 1510 Drake B-1000 balun is
designed for use on MN-4C and provides
wide impedance range flexibility, and
balanced output.

® Handles 250 watts continuous rf output.
® Built-in rf wattmeter/VSWR bridge.

® Unique “low-pass filter’” design of both
MN-4C and MN-2000 provides significant
harmonic reduction to help fight TVI.

¢ Built-in rf antenna switch allows unit to be
by-passed regardless of antenna in use.
No need to disconnect feedlines. Switch
also permits front panel selection of
various antennas.

DRAKE MN-4C SPECIFICATIONS

e Frequency Coverage—All amateur bands 160-10
meters with generous out-of-band coverage for future
expansions ® Power Capability—250 watts contin-
uous @ Input Impedance—50 ohms (resistive) ® Load
Impedance— 50 ohm coax with VSWR of 5:1 or less (3:1
on 10 meters)—75 ohm coax at lower VSWR can be
used—Long wire at low impedance; high impedance
may be matched with optional Drake B-1000 Balun
(switch selected)—Balanced feeders with optional
Drake B-1000 Balun may be accommodated (switch
selected)—MN-4C may be switch-by-passed regard-
less of feedline in use. ® Meter—Reads rf watts or
VSWR (switch selected)—High accuracy e Di-
mensions—4'74'H x 13 W x 8%"D (11.5 x 33.25 x
21.6 cm) ® Shipping Weight—10 Ibs. (4.55 kg).

The New DRAK E

Antenna Matching Network

A FINE MATCH for your Drake 4-Line, both
operationally and in appearance.

A FINE MATCH for your beam, long wire, or balanced
line antenna.

A FINE MATCH for a wide range of ham bands — 160
thru 10 meters — with generous out-of-band coverage
for future expansions.

A FINE MATCH for your operating convenience. Front
panel switch selection of various antennas, either with
tuner in-circuit or by-passed. Any of the antenna
positions can be switch-by-passed, not just the coax
feed as in some other tuners. Rf wattmeter/VSWR
bridge for quick tune-up.

And a fine match for your wallet —

Drake MN-4C Matching Network — suggested am. net
...$165.00

Drake B-1000 Balun — suggested am. net .. ... $ 2495

A great matchmaker
should match more
than just impedances!

540 Richard St., Miamisburg, Ohio 45342
R.L.DRAKE COMPANY | DI i sutones e

Western Sales and Service Cenlter, 2020 Western Sireet, Las Vegas, Nevada 89102 « 702/382-3470




Call Toll Free

KENWOOD TS-820S transceiver

The new Kenwood TS-820S features a factory digital frequency
readout. ® 160 thru 10 meter coverage ¢ Integral IF shift « RF
speech processor ® VOX » Noise blanker ® PLL ® Built-in 25 KHz
calibrator ® CW side-tone & semi-break-in ® [F OUT, RTTY, &
XVTR = Phone patch IN and OUT terminals » Built-in AC power

supply.

1048.00 is list price. Call Toll Free for guote.

KENWOOD TS-520S SSB transceiver

The new TS-520S features: ® 160 thru 10 meter coverage » Op-
tional DG-5 freguency display (on top of unit) ® New speech
processor with audio compression amplifier ¢ Built-<in AC power
supply (DC-DC converter, optional} ® RF attenuator, front panel
activated. Provision for separate receive antenna ® Provision on
back for phone-patch.

649.00 s st price. Call Toll Free for quote.

SAVE
NOW

KENWOOD VFO-520

The VFO-520 is designed for high
stability It has alinear dial scale, preci-
sion gears. and RIT circuit with in-
dicator Large knob and dial scale for
smooth easy tuning. The external VFO
cannects to the TS$-520 with a single
cable, power from T3-520. Closeout
priced

| 98.00 califor yours today!
[

NEW
ITEM

KENWOOD

SP-820 speaker

Now you can have a sophisticated ex-
ternal speaker in your shack that's
designed just for your TS5-820S
transceiver. Matching appearance
plus, built-in selectable tone filters and
two channel selectable head phone
output switchable through the tone
filters.

49.00 cail for yours today

KENWOOD TR-7400A

2m FM transceiver

Features; ® CTCS provisions, encode
& decode = 25 watt RF output « Solid-
state final stage ® LED readout » PLL
gives 80O discrete channels ® Repeater
offset circuit » PLL unlock protection
circuit » Low power position ad-
justable, 5 to 15 watts & 2-pole, 107
MHz monolithic crystal filter ® MOS
FET

399.95 list price. Call for quote

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

master charge

MAIL ORDERS: PO BOX 11347 BIRMINGHAM, AL 35202 » STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35223

More details? Ad Check page 86.
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HORIZONS

Happy Flyers

Private pilots who are also ama-
teur radio operators are con-
cerned about aircraft mishaps,
and also that the signal from a
downed aircraft’s emergency
beacon can be heard and used
to find the scene and survivors.
The techniques developed have
turned out to be a boon to ama-
teurs for other purposes too.
WEBNIF tells about the organi-
zation that grew from the mixing
of two great hobbies.

Missouri State
Highway Patrol

Many motorists have used CB
to spy on Smokey, but what hap-
pens when Smokey joins the
crowd? The Missouri State High-
way Patrol tried it and found that
the cooperation was great. In-
creased safety on highways is a
major result, with an added
awareness of the helpful role of
the Patrol being an important
side effect.

Radio clubs

Radio Clubs were, in the 1920-
1940 era, the very foundation of
amateur radio. Members went
there to keep abreast of the
latest in technical develop-
ments, to teach newcomers
what it was all about, and to en-
joy the good fellowship of their
on-the-air buddies. The war in-
terrupted that way of life and,
although many clubs got back
together afterward, things were
never the same. What is the
secret of some clubs’ success:
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where are the pitfalls that
caused some to flounder and
disappear? Horizons is glad to
present what we hope will be an
open-ended series to explore
the health of amateur radio
clubs today. Author Knadle
leads off with a look at the
Suffolk County (New York)
Radio Club.

Phased Verticals

Many amateurs must pursue
their hobby with a considerable
handicap imposed by restricted
space for antennas. Vertical
antennas that work on more
than one band can help you talk
to the world, but it helps even
more if you can change the
direction of your radiation.
WAZ2ZFLN tells you how he did it
in a very small yard with a
couple of inexpensive vertical
antennas and some lengths of
coaxial cable.

Design A Control Circuit

Part of the fun of amateur radio
is designing and building cir-
cuits to add features to your sta-
tion or make it more versatile
and more convenient to operate.
Keyers, timers, automatic identi-
fiers, and remote control
devices are examples. Many of
these circuits, developed by the
experts for their repeaters and
remote-control base stations,
are quite complex, using
elaborate logic circuits or
minicomputers. But you don't
have to be an expert to develop
a useful system for your shack.

Language

There are many ways to learn
the Morse code, which is for-
tunate: a method that works for
one person may be completely
missed by another. Here is a
system that treats it as a new
language, composed of two
basic sounds that are easy to
remember. Go ahead, read it —
you'll be surprised how many
letters and words you will know
by the time you finish the last
sentence.

Questions? And Answers!

Some important energy-storage
devices are discussed in this
part of the series. If you ever
pick up a radio magazine or text-
book that was written before the
modern era, you'll see things re-
ferred to as ‘‘condensers” and
“chokes.” They're simply using
the then common terms for what
we now call capacitors and in-
ductors. Whatever the devices
are called, there would be no
radio or electronics as we know
it without them.

The Infinite
Radio Spectrum

The electromagnetic spectrum
extends from the infinitesimal to
the infinite, but the portion we
call the radio spectrum oc-
cupies frequencies between 3
kHz and 3000 MHz. K3RXK
paints a fascinating picture of
what stations may be found
there. Even better, he tells you
how, where, and when, to listen.

The Cover

Hidden transmitter hunts are in-
teresting activities for many
amateurs, but for people in-
volved in searching for survivors
of a plane crash it is serious
business. Some hams who are
also pilots have improved the
technique of finding the Emer-
gency Locator Transmitter
(ELT), and Alf Wilson got the
story for you. Amateur radio
benefits from the improvement,
as well. QOriginal painting by
Wayne Pierce, K3SUK.

HAM RADIO HORIZONS March,
1978, Volume 2, No. 3. Published
monthly by Communications
Technology, Inc., Greenville,
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.




This NEW MFJ Versa Tuner Il . . .

has SWR and dual range wattmeter, antenna switch, efficient airwound
inductor, built in balun. Up to 300 watts RF output. Matches everything
from 160 thru 10 Meters: dipoles, inverted vees, random wires, verti-

cals, mobile whips, beams, balance lines, coax lines.

ransmitter matching
capacitor. 208 pf.
1000 volt spacing.

Meter reads SWR
and RF watls in
2 ranges.

Efficient airwound induc-
tor gives more watts out
and less losses.

Antenna matching
capacitor. 208 pf.
1000 wvolt spacing.

Sets power range,
300 and 30 watts.
Pull for SWR.

Only MFJ gives you this MFJ- 941 Versa
Tuner Il with all these features at this price:

A SWR and dual range watimeter (300 and
30 watts full scale) lets you measure RF
power output for simplified tuning

An antenna switch lets you select 2 coax
fed antennas, random wire or balance ling,
and tuner bypass.

A new efficient airwound inductor (12 po-
sitions) gives you less losses than a tapped
toroid for more watts out.

A 1:4 balun for balance lines 1000 volt
capacitor spacing. Mounting brackets for mo
bile installations (no! shown).

With the NEW MFJ Versa Tuner Il you can
run your full transceiver power outpul — up to
300 watts RF power output — and match your

ANTENNA™ SWITCH lets you select 2
coax fed antennas, random wire or
balance line, and tuner bypass.

transmitier to amy feediing from 160 thru 10
Meters whether you have coax cable, balance
ling, or random wire.

You can tune out the SWR on your dipole,
imverted vee, random wire, verlical, mobile
whip, beam, quad. or whatever you have.

You can even operate all bands with just

one existing antenna. No need to put up sepa:
rate antennas for each band

Increase the usable bandwidth of your mo
bile whip by tuning out the SWR from inside
your car. Works great with all solid state rigs
{like the Allas) and with all lube type rigs.

It travels well, toe. 115 ultra compac! size
5x2x6 inches lits easily in @ small corner of
your suilcase,

This beautiful little tuner is housed in a
deluxe eggshell white Ten-Tec enclosure with
wdlnut grain sides

50-239 coax connectors are provided for
transmitter input and coax fed antennas.
Quality five way binding posis are used for
the balance line inputs (2), random wirg input
{1). and ground (1).

MFJ-901 VERSA TUNER

Wew efficien! alr wound coll for more watts oul.

Onby MFJ vses an efficmnt g wound mdocton (12 posiwns)
in this class of Wners 1o give you rore watls oul and less
Ostes 1han a lapped lorod M s everyihing from 160
thru 10 Meters dipoles, mverled s riandom wires, verli
cals, mobie whips. Deams, baance b, cre es. Up o
200 watls AF oulput. 14 balun for bafance hnes Tung oul
the SWHR of your mobide winp from irside your car. ks

with all nigs. Uitra campact Sx2x€ inches. 50 239 connec
lors. § way binding posts Ten Tec encinsure

sae] U™

5 NE
MFJ-900 ECOND TUNER
Same az MFJ-807 Versa Tuner, bul does noi have built-in
balun for balance lines. Tunes coax fines and random lines.

$3Q95

MFJ-16010 RANDOM WIRE TUNER

Dperate 160 thru 10 Meters. Up o 200 watts RF oulput.
Malches high and low impecances. 12 position inductor,
50-239 conneciors. 2x3xd inches. Malches 25 to 200 ohms
al 1.8 MHz

$4995

Ry BRAND
MFJ-202 RF NDISE BRIDGE

This MFJ RF Koise nrldge lels vlu adjust your anlenna
quickly for maximum pery Ire-
quency, radiation resistance and real:l!n:e Exclusive range

and expanded capacitance range (% 150 pf) gives
you much extended measuring range.

5 6

MbL L NDISE pRAGY

Telis resomnt fregquency and whether 1o shorten or lengthen
your antenna for minmum SWH. Adjust your simgie or mull)
band hpole, mveded vee. BEan, ve mabile whip o
eandom system dor maxemum  perlorma . 1 to 100 MHz
S0 239 connectors 2xd3xd nches 9 vall battery

. o.. Call tolliree 800-647-8660

For technical information, order and repair status, and in Mississippi,

please call 601-323-5869.

Order any product from MFJ and try it. If 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 - ]
B g

MFJ ENTERPRISES

P. O. BOX 494
MISSISSIPPI STATE, MISSISSIPPI 39762




& cushcraft

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 - 7.5dBd  WIND SFC - 5.4 Sq.Ft.
F/B RATIO - 30 dB  WEIGHT - 42 Lbs.
VSWR - 1.5-1  WIND SURVIVAL - 90 MPH.

POWER HANDLING - 2000 WATTS PEP
BOOM LENGTH/DIA. - 18" x21/8" $
LONGEST ELEMENT - 32'8" -
TURNING RADIUS - 189"
COMPLETE
UPS SHIPPABLE NO EXTRAS TO BUY

IN STOCK WITH DISTRIBUTORS WORLDWIDE

CORPORATION

BOX 4680, MANCHESTER, N.H. 03108
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THE

Antennas have always been a problem for amateurs who live in apartments or mobile home parks and
in recent years | think the situation has actually gotten worse. When | put my first amateur station on
the air it wasn’t uncommon to have an outside antenna for the a-m radio; late at night it was a simple
matter to hook my transmitter to that same antenna for some surreptitious hamming. There wasn't a
television station within several hundred miles in those days, so | didn't have to worry about TVI; few
people had ever heard of radio amateurs so the fact that | had a radio transmitter and an outside
antenna didn't attract much attention.

I'm afraid those halcyon days are gone forever; nowadays the general public is well aware of the
boom in personal communications, so if you have an outside antenna that's obviously too big for
television or fm you can bet you're going to hear about it if your neighbors experience any
interference — even if it's ignition noise! And while my landlord didn't object to my outside
“broadcast antenna,”” a modern landlord is not likely to be so naive,

This brings up an interesting question, one that has been raised by a number of hams who don’t
own their own homes: “What are my rights to erect an antenna suitable for use with my amateur
station?"” According to the Personal Communications Foundation, which has done a lot of research on
this and other similar matters, your rights to erect an antenna are very limited, if not completely
nonexistent. Laws relating to landlord and tenant relations vary from state to state, but it's safe to say
that in no state is a landlord required to allow a tenant to erect and maintain an antenna. And that is
true even if permission has been given to other tenants in the same building to install such antennas.

Even though your city or town may not have any ordinances or building codes which restrict the
erection of antennas, remember that your landlord has the right to do what he pleases with his
property. There are exceptions, of course; he can't allow a health hazard on his property, and in most
states a landlord can't remove a tenant without going through certain specified procedures. When it
comes to antennas, however, he can allow them or not — it's completely his decision.

If you are moving into an apartment or a trailer park and want to put up an antenna, you should
obtain the permission of the landlord before you sign a lease or move in. If you receive permission,
get it in writing; if you have a |lease the permission should appear as a clause in that document. That
will protect you in case the landlord changes his mind or sells the property. During the term of the
written lease the new landlord cannot revoke the written permission given by the previous landlord.
However, when the term of your lease expires, he may order you to remove the antenna or move out.

If the reason you moved into a parficular apartment or trailer park was the fact that the landlord
gave you permission to put up an antenna, once the original lease expires, so does the antenna
permission. One possible way to protect your antenna is to include a clause in the lease which gives
you an option to renew the lease subject to the same terms and conditions. The landlord will probably
insist on a rent escalation clause if he gives you an option, but that's fine if the object is to protect
your antenna — if you didn't have a lease your rent would probably be raised anyway!

If your landlord is reluctant to give you permission to erect an antenna, perhaps you can change his
mind by offering to pay some increase in the established rent. You could also try using an "invisible"
or hidden antenna, but if the landlerd finds out about it and objects, he can order you to take it down.

If you are lucky enough to have an understanding landlord, nuture that relationship. Remember that
your landlord’s main concern is not your hobby, but the happiness and well-being of all the tenants.
Therefore, good public relations with your neighbors is the best way to avoid having your permission
to maintain an antenna revoked when it comes time to renegotiate your lease. If you have TVI or rf
interference problems, and operate in total disregard of your neighbor's TV viewing habits, you may
wind up moving sooner than you think!

Much of this information was provided by the Personal Communications Foundation, a nonprofit
California corporation which specializes in legal research for amateur radio and citizens band services.
For more information, or to become a member, write to them at 10960 Wilshire Boulevard, Suite 1504,
Los Angeles, California 90024.

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.

ARRAEER ¥

ol
y !

Clockwise from lower left: 1C-211 4MHz, 2 meter, All Mode Transceiver; HC-245 Mobile 2 meter Transceiver; IG-228 Mobile VHE
FM Transceiver; IC-502 Portable 50 MHz SSB Transceiver; EC-215 Portable 2 meter FM Tranceiver; IC-30A Mohile UHF FM Transceiver,

Ask your dealer for ICOM’s complete product line catalog, or

mail your request to an address below.
VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by:

ICOM WEST, INC.

ICOM EAST, INC. ICOM CANADA
Suite 3 Suite 307 7087 Victoria Drive
13256 Northrup Way 3331 Towerwood Drive Vancouver B.C. VAP 3Y9
Believue, Wash. 88005 Dallas, Texas 75234 Canada

(206) 747-9020 (214) 620-2780 (604) 321-1833

More details? Ad Check page 86. March 1978 [EZ:] 7




If | may paraphrase an old typing-practice line, "‘now is the time for all good hams to
upgrade their license.” By rights, | should include non-hams as well, but the sentence
structure becomes awkward. However, if you do not have an amateur license, don't feel
left out — now is the time to do something about it.

What's behind this word-shuffling bit of advice? Just this: great things are happening
in the radio world, and you should be in a position to enjov them. I'm thinking
especially of the increasing solar activity during this part of the new sunspot cycle.
Activity is on the upswing, as can be seen by anyone who follows the propagation
prediction information in the amateur literature. 1978 should show a marked
inprovement over 1977, and the next two years should be even better.

How will this benefit you as an amateur? Ii's like this — the higher frequency bands
will become more active, and stay open for longer hours to more distant places. The
same “‘skip" signals that will make 27 MHz an impossible nightmare of squeals and
whistles will open the amateur 28-MHz band to all parts of the world. The difference will
be in the space available for all those signals, and the ability to move away from the
interference with your vfo and non-channelized receiver.

Sure, those of you with Novice licenses will be able to work ten meters, and it will be
mighty interesting, but don't let it stop there. Simply by boning up on a bit of theory
you can acquire a Technician-class license, which opens the whole new world of vhf to
you. The sunspot activity will make some interesting things happen in that part of the
spectrum too. On 6 meters, for instance, there will be some openings that rival anything
that 10 or 15 ever offered. (Some of us can remember 4 MHz of wall-to-wall heterodynes
during a previous sunspot high.) Two meters will have its share of happenings; in
addition to some spectacular tropospheric and sporadic-E openings, solar activity will
produce more and more aurora openings, allowing contacts that span half the
continent. Additionally, there will be some new satellites to provide communications
when the bands are otherwise dead.

All of these opportunities do not depend solely on sunspots, however. Dozens of
manufacturers are turning out amateur equipment for the vhf and uhf bands, and
amateurs are buying it. That's going to mean that people will be there when the band is
open; there have been great band openings in the past, but the amateur vhf population
was too sparse to do much about it. Then, too, the equipment of today is much
improved over that of yesteryear — the sensitivity is better, and it uses efficient ssb,
instead of amplitude modulation — and there are more and bigger antennas now than
in the past.

If you need more justification than just having fun with amateur radio to get you
moving, consider this: increased sunspot activity, better equipment, and more amateur
occupation of the vhf bands will allow those who study such things to determine just
what makes this electromagnetic world tick. There are a lot of unanswered questions
that amateurs can help solve.

So, again | say, now is the time to move up a step. Be ready to experience something
that will be a long time coming around again. Then, in the midst of the next sunspot
low, you can tell some newcomer, ""Gosh, you just wouldn't believe the openings we
used to have in '78-79; | recall the time | worked Argentina on two meters with a 10-watt
rig. Gave me a report of 40-over-9, too!”

Start hitting the books now, before the summer distractions get you — a few hours
of study will earn you years of participation in the greatest show in the ionosphere.

Thomas McMullen, W1SL
Managing Editor
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SPECIAL TRIPLE BONUS DEAL

HAMS
BETTER!

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

All leading brands . . .
in-depth stocks . .. _ 4 . y
new/used gear. R RS & _ o T ) - ——

The deal:

1)—Send us 1048.00% (in the form of check,
M/O, BankAmericard, VISA, Master Charge)

2)—We’ll ship you immediately,
HY-GAIN a beautiful brand-spanking-new,

THEDXX peerless performing
TRI-EX W-51 § : De Luxe, 6 element Hy-Gain KENWOO D TS-820S TRANSCEIVER!
TOWER | Thunderbird, covers 10, 15,
I 20 meters. Separate low 3)—PLUS a BIRD Model 43 wattmeter
'ﬂs_ségﬁsagaeg‘;?c?ﬁ?‘lw (a120.00 retail value), OF . . . 8
VEWR with 50 ohm line. : De luxe Remote VFO (for Ts-8203) {
e “PACKAGE DEALS" ‘ﬁ‘ 4)—PLUS prepaid shipment i
Every-day special that can’t be beat! : of both items (UPS Brown) ?
CDE HAM Il The “package” antenna tower, rotator.
rotator Make up your own. ; *(Calit. residents add 6% sales lax)
12995
SR ﬁb‘ "y RFE-100 DIGITAL READOUT
— S (for Drake R-4C receiver) 169.95

TAILTWISTER™
Reg. 349.95 249,00

BIRD ELEMENTS
{Not supplied with BIRD wattmeter)

DRAKE R-4C RECEIVER 2-30MHz . .. 42.00
25-1000MHz . . . 36.00

\ A limited number
+— shipped prepaid (UPS Brown) — at old price of 599.00

OVER THE COUNTER (Mon. thru Sat. 10AM 1o 5:30PM). PHONE, WRITE. SAME DAY SHIPMENT MOST ITEMS.

2ADI0O QUTLET

SOUTH NORTH SOUTH .
Anaheim, Calif. 92801 Burlingame. Calif. 94010 Van Nuys, Calif, 91401 K%:':wf,ﬁ';h
2620 W. La Palma, (714) 761-3033 | 999 Howard Ave., (415) 342-5757 | 13754 Victory Blvd., (213) 988-2212  jim Rafferty, N6RJ,
1 mile east Knott's Berry Farm (213 ) 860-2040 5 miles south on 101 from S.E Airport. Dealer inguiries invited. othar wall Knowr nams.
E——— give you courteous,
m- - « ATLAS » BIRD « CDE » COLLINS » CUSHCRAFT » CURTIS « DENTRON « DRAKE » EIMAC » HUSTLER personalized service.
e HY-GAIN ¢ ICOM ¢ KENWQOD « KLM * MOSLEY » SWAN = TEMPO « TEN TEC « TRI-EX = YAESU = more.

More details? Ad Check page 78. February 1978 [E[I 9



Sooneror later ...

every Ham g will probably own at least one

Hand-Held

The new arrivals to the Wilson family
of quality high performing hand-
held radios are the small American-
made small sized MARK Il and MARK IV.
The ultimate hand-held for the amateur who
demands quality, performance and value.

Small size...
giant performance

TWO MODELS AVAILABLE:
2.5 Watt MARK Il and

4 Watt MARK IV
SPECIFICATIONS:

® Range: 144-148 MHz
® 6 Channel Operation
® |ndividual Trimmers on all TX
and RX Xtals.
* @ Current Drain: RX 15 mA,
TX -Mark I, 500 mA.
Mark IV 900 mA
® 12 KHz Ceramic Filter
10.7 MHz and 4566 kHz IF
® Spurious and Harmonics: 50 dB
below carrier
® BNC (Twist type) Antenna
Connector
® 3 Microvolt Sensitivity for 20
dB Queiting
® Uses special rechargeable Ni-
Cad Battery Pack
® New improved Rubber Duck
included
® One pair Xtals 52/52 included
® Weight: 16 oz. (.45 Kg) inc.
batteries
® Size: 6" x 1.770" x 2.440"
ACCESSORIES AVAILABLE
Include LC-4 Leather Case, WC12 AC
Wall Battery Charger, BC4 Desk Type

Battery Charger, SM4 Speaker Mic, Touch
Tone Pad, Tone Options.

FEATURES:

— Lightweight and compact size — fits
comfortably in the palm of your hand.
— Rugged Lexans case.
— Same dependable performance
as all Wilson Hand-Helds.
— Microswitch Speaker-Mic
built in.

Other Wilson units
available are the VHF
Models 1402SM, 2.5 watt,
Model 1405SM Switchable 1

- and 5 watt and 4502SM, 450 MHz,
. 2202SM, 220 MHz UHF units and i
- Wilson’s WEB0O synthesized 2 meter portable rig.

ATTENTION AMATEUR DEALERS:
:"{\Vilson is accepting
\ new dealers in many areas...

contact us if you are interested.

€N For an illustrated Amateur Products Buyers Guide, write:
FOR S1ZE COMPARISON, THE NEW

Wllson Electronics Corp.
MARK IV IS ILLUSTRATED NEXT TO

WILSON'S 14055M SWITCHABLE 1 &5 P.O. Box 19000 = Las Vegas, Nevada 89119 = (702) 739-1931 » TELEX 684-522
WATT RADIO.

10 (153 March 1978 More details? Ad Check page 86.



NEWSLINE

REPEATER LICENSE APPLICATIONS are still arriving at the FCC despite the '"deregula-
tion" Report and Order and its subsequent stay. Until a final decision on repeater
licensing is made, however, repeater applications are being returned without action.

License Fees are starting to turn up again in some Amateur applications, even though
fees were suspended almost a year ago. The Personal Radio Division reports about 207%
of applications received now include fees, with most of them from CBers.

FCC's Investigation of improper Amateur license and callsign issuance leaves Washing-
ton in April; its second hearing takes place in Indianapolis April 24. The first hear-
ing was held in January in Washington.

Former FCC Commissioner Glen Robinson looks like President Carter's choice to head
the U.S. negotiating team at the World Administrative Radio Conference in Switzerland
next year. Robinson is presently on the faculty at the University of Virginia but was
well respected for his contributions and expertise during his term on the Commission.

FCC Docket Numbers will be much more descriptive from now on with a new numbering
system that became effective January 1. The new numbers start with two letters indi-
cating FCC bureaus ("S8" for Safety and Special Services, "BC" for Broadcast and so on),
"78" to show it originated this year, plus the serial number of the Docket in that year.
Thus this year's first Safety and Special Services Docket could be "SS Docket No. 78-4,"
showing that it's the fourth Commission Docket of 1978,

FCC Extended its working day to 5:30 PM effective January 3, The new hours (for
Washington, D.C. offices only) are from 8:00 AM to 5:30 PM, with employee schedules re-
arranged to insure adequate staffing of Commission offices throughout the day.

THE FLRST TRANSEQUATORIAL two-meter contact was logged in October when YV5ZZ exchanged
signal reports with LUIDAU, who is approximately 50 km south of Buenos Aires. The dis-
tance spanned represents a 2-meter DX record of 3180 miles (4446 km). Initial contact
was made using CW. Later, both stations switched to ssb on 145.9 MHz, exchanging 5/5-5/7
reports. Signals were steady, with none of the fading experienced during a prior 6-meter
QS0. YV5ZZ also worked LU7VDJZ, who is about 30 km north of Buenos Aires. The openings
continued November 25 and 26, as YV5ZZ (joined by YVBASU on the 26th) worked seven differ-
ent LUs with reports reaching 5-9+!

"WHISKEY CLUB" LEADER Jesse Runyan, of El Dorado, Kansas, also known as "34W-1," has
had his Technician Class Amateur License WBPRIN suspended for the remainder of its term
for his illegal activities. He's also been ordered to show cause why both WBPRIN and
his CB license should not be revoked,

OSCAR 7 HAS SWITCHED to its new Mode A every-third-day-only schedule in January as
planned, despite the pushback of the AQO-D launch te March. The satellite will actually
operate in a Mode C (432-145 MHz, 1.25 watts out) — Mode B (432-145 MHz, 2.5 watts out)
— Mode A sequence, though users should hardly notice the 3 dB difference between Modes
C and B.

The Solar Cell Subscription count is now 2410, only 48 short of enough for one
Phase III satellite. Sea-Q-DX, sponsors of last summer's Northwestern Division ARRL
Convention, just donated $1000 in behalf of the eight participating clubs.

OSCAR 7's Mode Jumping problem isn't entirely from user abuse, WOVI (ex-W90II) found
when he observed a jump on an early morning pass with no user signals audible. A high
noise output, often observed before j s, has been linked with the problem. One theory
is that it's an internal malfunction,uﬁﬁile another says it's related to an ionization
buildup as it does seem seasonal.

Launch Of The Second Phase III satellite with an early Space Shuttle launch is under
acrive discussion. If approved it would come as early as late 1980, though 1981 is more
likely. The first Phase III launch is still bracketed for late 1979 or early 1980.

RESTRICTIONS ON 220-MHZ operation by Amateurs near the White Sands Missile Test Cen-
ter have been 1ifted by the FCC. The ban had prohibited Amateur use of 220 in parts of
west Texas and New Mexico during weekday working hours to prevent possible interference
with missile range communications.

THE ENVIRONMENTAL PROTECTION Agency may be in Amateur Radio's future — the Senate
Governmental Affalirs Committee recommended giving the EPA authority over radiation
hazards, including RF.

AN "HONORABLE MENTION'" was awarded to KP4EBO by the National Weather Association at
its National Convention last November., He received the award for having established the
Puerto Rico Weather Net in support of the National Weather Service Forecast Office in
San Juan. Congratulations!
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The combining of two hobbies creates an organization that is both unique and helpful

BY ALF WILSON, W6NIF

If you're a private pilot and a
licensed ham you've no doubt
heard of the Happy Flyers. For
you non-flyers, I'll explain: it's
an international organization
that has developed over the
past few years under the
dedicated |leadership and work
of Hart Postlethwaite,
WB6CQW, who is the
International Commander, with
headquarters in Belmont,
California, near San Francisco.
The Happy Flyers use the
amateur vhf bands for providing
public-service work through
their expertise in using vhf
radio direction-finding
techniques. Some of the public-
service work includes a) saving
human lives through locating
downed aircraft; b) locating
jammers, who delight in
obstructing legitimate
communications in the amateur
vhf bands; and c) providing vhf
radio links, for use by
paramedics, through the
amateur repeater system,
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In this article I've outlined
some of the work done by the
Happy Flyers, although the
article by no means covers all
of their activities. The material
has been taken from the many
publications produced by the
Happy Flyers and from

RDF demonsiration flights are provided
free of charge by the Happy Flyers.
Here's Hart, WB6CQW, making preflight
checks of equipment.

interviews with WB6CQW, his
wife, Janie, WBBODQ (who is
really responsible for it all); and
Paul Hower, WA6GDC, who is
the Happy Flyers International
Vice Commander.

The material is presented for
those with a desire to increase
their knowledge of radio
direction finding techniques
using simple equipment at
amateur very-high frequencies
(144 and 220 MHz).

How it started

The Happy Flyers (Happy
derives from Hams and Pilots
Piloting and Yakking) had a
modest beginning in the San
Francisco, California, Bay area
several years ago. During a
QSO between Janie
Postlethwaite, WB6ODQ; Bill
Cryer, W6RCC; and Ben Autry,
KBLHR, they decided to form a
group of radio amateurs and
pilots for occasional picnic-
lunch social fly-ins. At that
time, Hart Postlethwaite,
WB6CQW, Janie's husband,
didn’t know anything about



flying. However, Hart, at the
urging of the others, obtained
his pilot’s license and became
a member of the group. And so
the Happy Flyers organization
was born.

How it developed

As the organization grew,
members felt that something
more than social fly-ins was
needed to keep the group
growing. What about public
service? How could this group
of hams, which consisted of
licensed pilots and licensed
radio amateurs, best serve the
community? What were the
problems that could be
resolved by such an organ-
ization?

Three immediate problems
were apparent. The proliferation
of jammers {those who cause
malicious interference on the
amateur vhf bands) had
become quite serious in the
San Francisco area. The
locating of downed aircraft and
saving lives needed some
improvement. A third area of
concern, that of alerting
paramedics through amateur
two-meter repeaters, would
improve response time to
emergencies. The Happy Flyers
have responded to these needs

! s
e e

A jammer is apprehended through the efforts of the Happy Flyers. Plane pilot is the
Happy Flyers Commander, Squadron 1, Vic Borgnis, WB6EVH. On the ground are (left
to right) Andy Memmel, WABCBN; Hart Postlethwaite, WB6CQW, Happy Flyers Inter-
national Commander and Electronic Search Coordinator for the Western States Sher-
iffs Squadron; the culprit; a policeman from the San Carlos, California, police depart-
ment; and Roy Everhart, WBEGWAQ.

through implementation of their
electronic knowhow and
dedication to public service.

The jammer problem

This category includes not
only jammers but also radio-

‘Late News Item — Justas
this article was being set in
type the Happy Flyers sent
us a bulletin about a rescue
that their technique and
training made possible. The
life of a ten-year-old girl was
saved after an ordeal of
nearly two days.

An airline crew reported
hearing the signal from the
Emergency Locator Trans-
mitter (ELT) on the second
day after a light plane was
reported missing. The San
Diego Sheriffs Office
dispatched Grady Gaylord
and Lee Gillard to seek out
the ELT site. Both Gaylord
and Gillard had received

- training in the search
methods developed by the
Happy Flyers, =

Heavy cloud cover forced

Happy Flyers, a much

them to fly above 12500 feet,
but they obtained a fix on
the location within three
minutes of first contact, and
with an accuracy of better
than 1/8 mile. They
descended below the clouds
to obtain another fix on the
crash site. Working with a
second plane above, they
guided a rescue helicopter to
the 'wreckage and the injured
girl.

The girl, Michelle Robson,
was thrown from the plane,
and spent 42 hours in the
rain of heavy thunderstorms
that hampered earlier ;
searchers looking for the
plane. Her grandparents were
killed in the crash. To
Gaylord, Gillard, and the

deserved “well done.”

- N

frequency interference (RFI) in
general. RFI consists of:

1. Spurious emissions and
intermodulation products from
transmitters, or both. Causes
can include mistuned
equipment, component failure,
mixing of multiple signals
caused by poor equipment
design, and interference
caused by poor electrical
connections.

2. Accidental emissions from
radio transmitting equipment
caused by shorted key lines,
inadvertent closing of
microphone switches, children
flipping switches, inadequate
dummy loads (causing
radiation), and an unknown
inoperative receiver, to name
a few.

3. Intentional interference,
which includes two basic
categories:

A. Identified transmissions,
which are made at a time and
in such a manner as to
interfere with communications
in progress. If the amateur call
sign being used is legitimate,
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View of amateur equipment mounted on
the ficor of WBRCC's Bonanza airplane.
WBRCC, Bill Cryer, is one of the co-
founders of the Happy Flyers,

and the amateur is aware of the
interference being caused,
such action is a violation and is
a matter to be resolved by the
FCC. If the call sign is not
legitimate (a bogus call sign),
then a means must be used to
search and locate the illegal
station. Radio direction finding
(RDF) is a potent weapon for
these cases. RDF at vhf has
been developed to a high
degree of proficiency by the

Happy Flyers. The methods and
techniques are described later
in this article.

Bogus call signs are
sometimes used by licensed
amateurs as a coverup. Such
call signs are also used by
unlicensed operators
(bootleggers) and jammers
(often with stolen radios).

B. Unidentified illegal
transmissions, which may
include a dead carrier, noise,
incessant button pushing,
music, or just about anything
you could think of to disrupt
legitimate amateur
communications. The people
causing this type of RFI are the
jammers. The Happy Flyers,
using vhf RDF equipment
designed and operated by
members, have been able to
locate jammers with a
remarkable degree of success.
The RDF technigues for
locating jammers have also
been used by the Happy Flyers
for locating stolen radios and
downed aircraft. The operation
of the RDF equipment requires
some degree of expertise,
which can be obtained through

*A self-addressed stamped envelope to
Hart Postlethwaile, WBBCQW, Inter-
national Commander, Happy Flyers,
1811 Hillman Avenue, Burbank, Cali-
fornia 94002, will bring much useful in-
formation on RDF techniques developed
over the past few years.

Fig. 2. Response of the switched-
cardioid antenna, phase-sensitive RDF
system developed by the Happy Flyers.
A 90-degree delay line is switched wilh
the antennas, which results in the over-
lapping cardioid pattern.

the many publications offered
by the Happy Flyers.
Techniques vary for locating
signals by air and on the
ground, but the general idea is
the same for both. The
equipment needed for RDF
work at vhf is quite reasonable
in cost and can be readily
adapted to your vhf gear. A
complete set of instructions on
how to build and use the
equipment is available together
with other useful information
for those interested.”

RDF techniques — location
of downed aircraft

Many thousands of private
aircraft occupy air space in the
United States. A law passed by
Congress in 1974 requires all

METER READS ZERQ —
THE AVERAGE ©F ONE
SWITCHED PATTERN
COMPARED TO THE OTHER

:/ REFLECTIVE  MOUNTAIN

Fig. 1. Response of the figure-8 switched antenna-averaging RDF system. Two antennas, spaced one-quarter wavelength apart, are
electronically switched back and forth while receiving. System does nol discriminate between true and reflected signals.
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piston-engine airplanes
operating in this country to
contain an emergency locator
transmitter (ELT). The ELT is a
self-powered radio transmitter
designed to become activated
on impact, as during a crash
situation. The ELT emits a
signal on 121.5 MHz, which is
one of the international
emergency frequencies
monitored by the Federal
Aviation Administration (FAA),
the Civil Air Patrol (CAP), and
others.

The idea is a good one,
except that problems exist
involving electronic know-how
in using DF facilities for
finding downed aircraft within a
minimum of time — lives may
be at stake in a crash situation,
and time is important. The
usual tracking procedure,
which is employed by the Civil
Air Patrol (CAP) in California,
for example, is to fly a so-
called grid pattern over the
suspected crash site while
following the ELT signal with
RDF equipment.

The grid-pattern technique
has generally resulted in a very
low degree of success in
rapidly locating downed
aircraft. The San Francisco
Happy Flyers squadron, led by
WB6CQW, decided to try to
improve the low success rate
of locating ELT transmissions
quickly by adapting the
commercial equipment used by
Government search and rescue
(SAR) organizations to the two-

GRASH SITE B
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b

Inside a Happy Flyers' airplane showing, lower right, a Drake TR22 with GLB, Heathkit
digital clock, touchtone for autopatch, rotary dial and silent monitor, tone-burst en-
coder, and subaudible dial tone. The installation is in Hart's Cessna 182.

meter amateur fm band. The
advantage offered by two-meter
repeater stations as ""geometric
levers” for extending
communications range was
extremely significant in the
success of this project.

Airborne RDF — how it works

A comprehensive explanation
of airborne RDF techniques
used at vhf is available from
WBBCQW, as mentioned
previously. Here I'll present
some of the highlights of the
techniques developed by the
Happy Flyers to acquaint you
with the work that has been
done to date.

Automatic direction finders.
The automatic direction finder

—_——. —

(ADF) is common on airplanes
and is used for navigation on
the low frequencies. ADF is
used on many of the CAP
search missions in type C130
airplanes. Happy Flyers
originally planned to develop
an ADF for ELT search and
jammer hunting but abandoned
the ADF principle in favor of
the present scheme after
finding that conventional ADF
would not work reliably at vhf
because of propagation
phenomena and signal
reflections.

ADF automatically points a
relative bearing to the
strongest signal source to
which the receiver is tuned.
This idea works well at the
lower frequencies (below 500

= o ;! r-)., : [ J ' |
F /?/ iL_J__.f” |

REFLECTIVE  MOUNTAIN

ELT,
(ELT] -
-~
b

~ re

-
e
b -
METER ZERD ( "‘\\ METER ZERQ
TOWARE REFLECTION / \ TOWARD THE SIGNAL
FROM THE MOUNTAIN FROM CRA&SH SITE

Fig. 3. Example of how the switched-cardioid RDF system responds to reflected and direct signals from an ELT. Each antenna is
turned toward each zerc indication on the meter. With practice, it's possible to distinguish between the reflected and direct signal.
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Bill Cryer, WERCC, at the controls in his
Bonanza airplane. Equipment includes
low-band and vhf radios. A longwire an-
tenna can be extended from the back of
the airplane in flight. An ICOM 230 radio
is used for vhi.

kHz), but at the frequencies we
are interested in, namely
around 145 MHz, reflections of
the signal from objects such as
mountains and buildings cause
problems tc the search
operator trying to find the
signal source, For example, if
an airplane is at a point midway
in signal strength between a
reflection and the true signal,
ADF will search back and forth,
attempting to indicate the
strongest signal. At vhf, the
reflection can be the strongest
signal arriving at a given point.
The ADF principle is therefore
unreliable for vhf cross-bearing
triangulation and can cause
wasted time while the search
operator follows reflections.
ADF is excellent, however,
when used for navigation in the
frequency range of its design.

Beam and loop antennas.
These antennas are sometimes
used for direction finding with
a receiver that has a signal-
strength meter. Some operators
rotate these antennas until the
signal-strength meter reads
maximum; others use the
minimum reading. (Maximum
readings are usually superior
on extremely weak signals;
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nulls are superior on stronger
signals.)

These antennas, when used
for direction finding, also suffer
from the problems of
reflections and multipath at vhf
and uhf. (Multipath is a
phenomenon you've no doubt
experienced with TV signals
radiating from buildings in your
vicinity that cause “ghost”
images on the TV screen.
Multipath transmissions can
cause all kinds of problems to
the fellow trying to locate a
signal source.)

If a direct signal and a
reflection are near each other,
the field-strength meter might
average the two signals. On the
plus side, however, gain
antennas (beams) will allow you
to acquire starting directions
on signals that are too weak to
be heard on switched-antenna
arrays. (Loop antennas are
generally too insensitive for
this application and are not
considered.)

Field-strength devices. These
instruments serve a purpose,
but they are of limited use for
serious work in locating signal
sources. For example, Hart,
WB6CQW, has used a surplus
military field-strength unit,
which is tunable between
100-160 MHz, to locate the

Fig. 4. An example of multipath signals

radiating from an ELT inside an airplane

hangar. Signals bounce off walls, floor,

and sides of the han-

gar, causing problems

for an overflying pilot

ﬂ trying to locate the sig-

nal course. Such situa-

tions cause false

alarms in airports,

which add to the prob-

lems of pilots in the
tracking of aircraft,

OPENING CEILING

FLOOR

P
TRANSMITTER

A pasle-on DF antenna thal can be fas-
tened to an airplane windshield makes
an easy and effective tlemporary installa-
tion. Note phasing line in the center,

exact signal plane within a field
of many reflected signals. The
unit works well when trying to
locate jammers at close range
— say within one city block.
The S-meter on a handheld
transceiver can also be used in
the same fashion. Again, this
scheme is good only at close
range. (The equipment should
be reasonably well shielded.)

Switched antenna arrays.
Systems using these antennas
can be divided into three
categories:

1. Multielement electronically
rotated arrays (such as the
Adcock system).

2. The figure-8 pattern
averaging RDF array.

3. The switched-cardioid,
phase-sensitive, RDF array.

The last-mentioned system is
that used by the Happy Flyers
in their RDF work, after
extensive experiments and
development of the associated
hardware.

The Adcock array is
extremely expensive for use in
amateur work. Commercially
available equipment runs
between about $2000 and
$8500. Briefly, the system
electronically switches
antennas between received
signals, and the resolved data
is displayed on a cathode-ray
tube. The system will indicate
various instantaneous
directions to rf sources: the
actual signal source is
indicated by a line, displayed
on the CRT, that is the most



-— RECEIVING
BOINT

Fig. 5. An example of the "pool-table”
effect on reflected signals. The angle of
incidence always equals the angle of re-
flection. Here the signal passes around
the obstruction by reflecting from the
side of the table to the receiving point —
an example of single-source reflection.
The RDF gear will indicale toward the re-
flection point rather than toward the rf
Source.

Vo

consistently shown magnetic
bearing to the source. The
same general information given
by these expensive units is
available from the switched-
cardioid RDF units designed by
the Happy Flyers.

The figure-8 system uses left-
right indicators to guide the
pilot during a search operation.
Two antennas, spaced about
one-guarter wavelength apart,
are electronically switched
back and forth while receiving
signals. This action results in a
figure-8 pattern, as shown in
Fig. 1. Most systems of this
type compare data obtained
during the time each antenna is
switched on. The difference is
displayed on a zero-center
meter. If the meter indicates
left, you turn in that direction;
if the meter indicates in the
center, you are supposed to be
pointing at the signal source.
However, if you have two
sources of rf, each of which is
45 degrees to your heading and
of about equal strength (such
as a reflection and a true signal
from a crash site), the unit will
indicate straight ahead. This
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Fig. 6. An example of two-source multi-
path. The obstruction has been removed,
and there are two possible paths over
which the signal can reach the receiving
paint (RDF gear). The problem now be-
comes much mare difficult in locating
the true direction of the signal source.

action occurs because there is
little or no difference between
the information arriving from
both sources (i.e., true and
reflected signals).

Such a situation can cause
tremendous bearing errors
when used for triangulation —
that is, when using geometric
plotting to determine the true
source of the signal. It can also
cause you to fly endlessly in
circles,

Signal reflections follow
scientific laws: the angle of
incidence must equal the angle
of reflection. As you move, the
angle of incidence and
reflection will cause a
continucus change on the
reflection side — including
complete signal disappearance
at times. This will usually
cause a continuing change in
indicator needle position,
which is not necessarily related
to the actual signal source,
unless you can get completely
away from signal reflections.

The switched-cardioid,
phased RDF units are used by
the Happy Flyers for search
and rescue operations. This
system works similarly to the
switched figure-8 system, but
the difference is in how the
antennas are switched. A 90-
degree delay line is installed in
the switching network. When
the delay line is switched, two
overlapping cardioid patterns
occur, as shown in Fig. 2.
Varying the degree of phase
delay will also vary the overlap,
which affects system
sensitivity and selectivity.

How the phased-antenna
system works

The antennas are switched at
a rate of about 80-120 times per
second. The delay line is also
switched, so that two cardioid
antenna patterns are produced.
The antenna switch-rate chops
the audio entering the receiver
and establishes a reference
(similar to a clock or timing
pulse).

Detected audio is fed into
the RDF unit, and iis phase
angle is compared to the
reference. The RDF unit looks

Fig. 7. Multiple-source multipath. This
situation would create an extremely dif-
ficult tracking problem and one that is
more likely than not to occur during an
actual ELT search. The problem can be
resolved with the proper equipment and
technigues.

at the crossover of the
switched-cardioid pattern. Any
phase difference is indicated
by needle deflection. Accuracy
is a function of the audio-phase
relationship between the
antennas. (The distance from
the rf source for a variation in
signal strength, or amplitude,
does not change the accuracy
of this equipment.)

Because it looks only at the
narrow aperture of the cardioid-
pattern crossover slope, the
cardioid-system is capable of
showing more than one source
of signal toward a given
location (Fig. 3). In the example
given for the system using the
figure-8 pattern, two signals 45
degrees apart were indicated.
This phenomenon can often be
seen on the switched-cardioid
type RDF units. This needle
will vibrate as it goes toward
center position instead of
deflecting smoothly. Even a
disturbed direct-path can be
detected with practice.

Front-to-back resolution

Both the switched figure-8
and the switched cardioid RDF
systems can distinguish
between front readings (toward

T
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Fig. 8. The cancellation effect caused by
two rf paths, in which the signal arrives
at the same point from opposite direc-
tions. Thecretically, they would cancel at
point C. Actually there could be many
points of signal cancellation and addi-
tion in a real-world situation.
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across the country.

the source) and back readings
(180 degrees from the source).
By turning toward the needle,
you'll always be facing the
targel when the needle comes
to zero. With the switched-
cardioid phased system, you'll
be facing a source of rf, but not
necessarily the correct source.
With the figure-8 system you'll
be looking at the direction of
the average rf source.

In summary, when a no-
reflection, no-multipath
situation exists, both systems
will point to the actual rf
source, In a multipath situation,
the figure-8 system will show
the average path; the phase-
switched cardioid system will
show many paths of the signal,
which is indicated by each
meter zero you find during a
360-degree turn. With the
switched-cardioid system, only
the zero reading is a valid
bearing in multipath situations.

The multipath problem

You'll notice the emphasis
that has been placed on the
propagation phenomenon
known as multipath. Multipath
occurs when a signal reaches a
receiver over two or more
different paths. Often one path
is direct to the receiver and the
other arrives as a reflection (as
from a mountain, building, or
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Hart, WB6CQW, and Larry Reed, WBCTH, beside Hart's Cessna. Larry did the copy
work for the free film shows given by the Happy Flyers for public relations seminars

other object). Either signal can
be the strongest received,
depending on the
circumstances of the paths to
the receiver.

Usually one bit of signal
information arrives at the
receiver slightly later or earlier
in time. An example is the
ghosts often seen ona TV
receiver, in which the picture is
displaced slightly on the TV
screen. In communications
receivers, multipath is
noticeable as a fuzzy audio
reception.

Coping with multipath
propagation is extremely
important in RDF work — the
indicating meter will try to
show you the direction of all
signals, including the desired
signal. And the desired signal

(7
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isn't necessarily the strongest
signal! Consider Fig. 4, which
illustrates reflected paths from
a transmitter located in a
building. The signal bounces
off walls, floor, and ceiling
through a hole in the ceiling to
the pilot in the aircraft above,
Situations such as this have
occurred during the Happy
Flyers' airborne ELT search
program. In this case the
multipath causes false alarms
when ELTs have been
accidentally actuated in
airplanes stored in hangars, for
example.

A helpful fact to remember
when working with signal
reflections is that such signals
do not violate the laws of
physics: the angle of reflection
must always equal the angle of
incidence. The sketch of Fig. 5
shows this principle, in what is
known as the ‘“pool-table”
effect. For simplicity, only one
path of energy from the source
is shown; however, radio-
frequency energy radiates in
every direction from a whip
antenna. Note that the RDF
equipment at the receiving
point would indicate toward the
reflected point rather than
toward the actual source.

By removing the obstruction
and showing two rf paths, as in
Fig. 6, we can illustrate one
type of multipath. Signal 1 is
the direct signal, and signal 2
is the reflected, or multipath,
signal. This phenomenon is
known as two-source multipath.

Another form of multipath
transmission, which is not
uncommon in RFI and jammer
hunting in metropolitan areas,

ELT SIGNAL
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Fig. 9. An example showing the procedure used during normal homing on an ELT sig-
nal with no multipath. A 360-degree turn is made from the beginning of signal recep-
tion. The procedure is straightforward in this situation, as explained in the text. The
meter indications are shown as they would be seen con the panel in the airplane.



is shown in Fig. 7. The sketch
shows multiple reflections from
the energy source, all arriving
at the receiver at different
times because of path
differences. Such a problem
can be resolved with proper
equipment and techniques.

So far we've illustrated rf
paths as if each had no effect
on the other. We know this
isn’t true, because each path
interacts with the other. When
we use gain antennas, we can
arrange them in such a way to
take advantage of phase
addition and cancellation. Fig.
8 is an example of multipath
transmission that shows the
cancellation effect. This is
known as two-source
cancellation. In this example,
two rf paths are shown arriving
at the same point (C) from
opposite directions. In theory
the two signals would cancel.
However, in the real world,
there could be many points of
signal cancellation and
addition.

Procedures for beginning
an airborne ELT search

The following procedures
for a typical search have been
developed by the Happy Flyers
for those who are interested in
using private airplanes
equipped with RDF equipment.

1. Turn on your RDF unit and
verify that the indicator needle
points in the proper direction.
An S-turn is suggested to
further verify that the needle
passes through zero and
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Fig. 11. A method for locating ground-based jammer signals suggested by WASTRS in
Oklahoma. The switched delay line, cardioid antenna system is used in autos. The RDF

system only looks at the narrow aperture of the signal crossover, which helps tremen-
douslyin resolving multipathproblems. A high success rate isclaimed for this method.

indicates the proper direction.
(Some dual installations require
flipping a switch for meter
reversing. Be sure the switch is
in the correct position for the
radio in use.)

2. Be sure you are high enough
above surrounding terrain for
initial readings. A minimum of
2000 feet (610m) above ground
level is recommended for the
first reading; 4000 feet (1220m)
above ground level is
suggested for enroute search
in average terrain. In hilly and
mountainous areas, much
higher altitudes are
recommended to minimize the
possibility of wasting time
following reflections.

3. Start a level, 360-degree turn
away from the direction of
needle indication. This will
allow you to check for signals
within the entire 360-degree

THIRD 360 - L
DEGREE TURN %

{

Fig. 10. Tracking an \ S
ELT signal using multi- \_/
ple 360-degree turns fo re-

SiGMAL

solve the multipath problem.

SECOND 360-
/JD JEGREE TUAN
i

ELT

REFLECTIONS

Altitude is important during these flights — pilots try to fly as high as possible.

circle without turning the entire
distance. Remember that for
each signal bearing, there
should be a to and a from zero
reading; therefore, any turn
more than 180 degrees will
show multiple signals in your
immediate area.

Normal homing — 360 degrees
with no multipath: assuming
you receive the direct signal
from the ELT, the procedure
would be as in Fig. 8. In this
figure it's assumed that no
wind condition exists.
Remember that when the
needle centers when you turn
away from the needle’s
direction, a from bearing is
indicated; when turning toward
the needle’s direction, a to
bearing is indicated. Always
make an S-turn on the zero
reading to verify that you're not
at a 90-degree null. True
bearings will always deflect to
both sides of zero on the
indicator. Referring to Fig. 9,
proceed as follows:

1. Needle indicates right — a
turn to the left should be made.
2. Needle indicates zero,
indicating a from bearing.

3. Needle indicates maximum
left deflection (maximum signal
strength). This is the 135-
degree point.

4. Needle indicates minimum (it
could be almost zero or slightly
left of zero). This is the 90-
degree point.

5. Needle indicates maximum
feft deflection (maximum signal
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Fig. 12. Block diagram of a tone-alert time-lockout decoder system for amateur repeat-
er stations for participating in search and rescue work.

strength). This is the 45-degree
point,

6. Needle indicates zero while
turning toward needle
indication of step 5. This
indicates a to bearing.

7. Continue the left turn;
indicator needle moves to the
right.

8. Make a right turn toward
needle indication of step 5.
Needle returns to zero.

9. Continue the right turn
through zero meter indication.
The needle will then

indicate left.

10. Center the needle and
follow it to the target. Keep the
needle at zero center. (Note
that no wind corrections are
indicated for this case.)

Complex plotting situations —
multipath and reflections:
You'll notice the indications of
S-turns after steps 2 and 6 in
the example above. (These are
the zero points.) After verifying
a bearing, establish a course
on zero leng enough to obtain
a magnetic heading. Write
down the heading and the
bearing (such as: 300 degrees
fraom.) Then continue your left
turn, as in step 3 above.

In a complex situation you
would find more than two zero
points. Each suspected zero
should be verified by the S-turn
procedure and a solid zero
crossing of the indicator
needle. Write down each
bearing, as 300 degrees from,
240 degrees to and 60 degrees
from, for example.

The logical procedure would
be to draw lines on your map in
these directions from your
location. Choose a line you
think to be a logical bearing,
and begin a climb enroute on
your chosen course. Climb
2000 feet (610m) or so, then
repeat the 360-degree
procedure. If you obtain only
one to and one from reading,
proceed as on normal homing.
(Your altitude and location
change, or both, will have elimi-
nated the reflection.) If you get
another (or more) to bearings in
addition to the one you're
following, plot these bearings
on your chart. Extend all lines
and compare them with the
previous lines. If the lines
intersect, then you would home
on the most likely course.

Again, climb enroute on your
chosen course until you're
further and higher than the last
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check point to make a new 360-
degree turn. With sufficient
altitude and proper
geometrically spaced 360-
degree checks, you should
have at least one intersecting
point on your chart.

It's not possible to cover
every complex homing
situation here; however, if you
follow the procedures outlined
above, and with logical
thinking, you should go far
toward solving even the most
unusual problem in search
procedures for downed aircraft.

As a further aid, Fig. 10 is
presented, which shows 360-
degree turns, without showing
the S-turn procedures for
simplicity. Always use S-turns
to verify to and from bearings,
as well as signal nulls.

Ground tracking — an example

Several ground-tracking
technigues have been
developed by the Happy Flyers,
and these are well documented
in their publications (available
from WB6CQW as mentioned
previously). The mode known
as “maximum-deflection
homing" is described below as
one of the more effective
tracking schemes for ferreting
out jammers.

The method was suggested
by Joe Buswell, WA5TRS. It
works well when there's little
time for triangulation (as with
stolen radio searches).
Operation in this mode is
simple and effective and is also
used by the FCC.

Fig. 11 illustrates WASTRS’
suggested method. The

[
SEARCH

Fig. 13. Typical ELT-repeater scenaric showing up-down links between an emergency signal (ELT) and an airborne search leam.
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switched-cardioid RDF |looks
only at the narrow aperture of
the crossover, as explained
previously. The indicator needle
will pin somewhere between 15
and 25 degrees per side,
depending on the setup used.
This means the needle will pin
long before the source bearing
can become 90 degrees from
your heading.

As you drive along with your
fixed DF antenna hidden on
your car windshield, a jammer
comes on. When you first turn
on your equipment, the
indicator needle indicates to
the right about half scale. You
continue driving down the
street while observing the
indicator needle. As you pass
between tall buildings and
vacant lots, the needle jumps
from side-to-side. However,
each time the indicator needle
swings to the right, it goes a
little more to the right. Finally,
it will always go to the extreme
right when not indicating a
reflectian,

You turn right at the next
intersection, and the average
indication changes to the left
side of the meter. You then
continue until the meter reads
to the extreme left most of the

time. Then, a turn to the left
moves the meter to the right
again. You repeat this
operation until you're at the
jammer's door. The entire
procedure averages about five
turns, depending on terrain.
Notice in Fig. 11 that the
signal path to car 1 is reflected,
and car 2 is shown receiving
the signal over a direct path. It
will readily become apparent
how this will work as you drive
down the street. The methaod,
according to Hart, WB6CQW,
hasn't been tried in San
Francisco (many hills in the
city), but it works well in the
QOklahoma flat country.

Repeater monitor programs

Use of the amateur vhf
repeaters to monitor
emergency traffic for search
and rescue (SAR) has been a
significant part of the work
done by the Happy Flyers. Hart,
WB6CQW, and his wife, Janie,
WB60DQ, have made many
presentations to repeater
groups throughout this country
and Canada, describing
methods of using repeaters to
augment SAR activity. These
presentations include slide
shows and talks on amateur
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Fig. 14. Relationship beiween amateur radin and search agencies. This interface is

now operating in many parts of the country.

Andy Memmel, WABCBN, stands beside
his car, which has been fitted with a
demountable roof rack containing a
pulley system that allows him to change
antenna direction and read azimuth
bearings from the driver's seat.

radio participation in SAR as
well as ideas for resolving the
problem of interfacing SAR
hardware and operating
techniques with amateur
repeater stations. A
comprehensive discussion of
the problems of SAR-repeater
interface is given in the Happy
Flyers' Repeater Monitor
Manual, which may be obtained
by sending a self-addressed,
stamped envelope to WB6CQW
(address given elsewhere in
this article). Here are some of
the highlights that make up the
SAR-repeater monitor interface.

The basic idea is to install a
receiver that monitors 121.5
MHz (the international
emergency frequency) at the
repeater site, with appropriate
control circuits to alert
participating SAR teams. The
monitoring equipment, of
course, must not interfere with
normal repeater traffic.

An essential part of the SAR
repeater installation is the time
lockout decoder. The purpose
of this circuit is to require the
presence of the ELT signal (a
continuous downswept tone)
for a prescribed period before
the alarm circuit is activated,
The reason for this circuit is
that, according to law, all ELTs
may be tested during the first
five minutes of each hour.
Obviously, if an ELT test is
made without some kind of
lockout system, false alarms
can cause problems.

High-level repeaters, such as
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Close-up of the “tummy toter,” which is
carried by a strap around the neck. It
contains the portable 2-meter receiver
and DF unit. The box is made of copper-
clad steel for isolation.

those on the mountains of the
West Coast, have coverage of
many hundreds of square
miles. Some repeaters are
located in areas that have many
line-of-sight airports. So the
lockout time must be selected
to avoid additive decoding from
tests made at these airports —
again, to avoid false alarms.
Fig. 12 shows a block
diagram of a tone-alert, lockout
decoder system that is
effective during normal
repeater up time. A tone
oscillator can be turned on for
a short time, or it can remain
on continuously. The tone can
be low level so that normal
repeater traffic won't be
interrupted. The tone can be in
the subaudible range, so that
only SAR people with decoders
will be aware of its existence.
On the other hand, others may
prefer an audible tone, so that
all users will be aware of its
existence and can participate

without decoders. For this
reason, many prefer that all
participants can hear a tone at,
say, 2000 Hz at low level. Some
repeaters have rebroadcast the
actual downswept ELT tone,
but this becomes annoying to
repeater users and is difficult
to adapt to an inexpensive,
automatic callup scheme,

Other circuitry for enhancing
repeater participation in SAR
activities has been developed
by the Happy Flyers, such as
an automatic key and alert
system, an audio command for
121.5-MHz receivers, and a
silent monitor, which can be
used as the tone oscillator as
well as the command decoder.
These circuits are inexpensive
to build and information is
available from Hart, WB6CQW,
if you're interested.

Fig. 13 depicts an SAR-
amateur repeater link using
interface systems developed by
the Happy Flyers. This system
is presently operating in San
Jose, California. An override is
provided for jammer hunting.

An ELT signal from a downed
aircraft is received by the
amateur 2-meter repeater,
which has a receiver tuned to
121.5 MHz. The ELT signal is
rebroadcast to a remote link
some distance away.
Communications between the
SAR team occur through an
auto-dial link between the SAR
base and the repeater. Bearing
information is passed to the
SAR team, again through the
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Fig. 15. An airborne, voice-operated (audio coupled) relay system using amateur re-
peaters for communications between paramedics and a hospital. Such a system is de-
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TRANSPORTATION , MEDICINES,
RELATIVES, ETC,

amateur repeater station, and
rescue is on the way.

An overview of how the
Happy Flyers have designed an
effective search and rescue
scheme, using amateur radio,
is shown in Fig. 14. Credit for
this illustration goes to Paul
Hower, WABGDC, the
International Vice Commander
of the Happy Flyers
organization. It shows the
elements of a team-coordinated
organization of dedicated
amateur-radio operators
interested in helping people. It
works; it has saved lives; it
shows what hams can do.

Paramedic relay system

Fig. 15 shows another aspect
of the work being done by the
Happy Flyers. An airborne
voice-operated relay system
(audio coupled) relays
information from a paramedic
through his transceiver
{operating at 47 MHz). The
signal is relayed through an
amateur 2-meter repeater to
appropriate circuitry at a
hospital. At the hospital, full
amateur facilities are available:
low-band phone patches for
medical advice regarding burn
treatment, surgery and related
needs.

The hardware for the
paramedic relay system is
being built by amateurs. The
system is designed for use in
catastrophic incidents, such as
a major earthquake.

Help is needed

The Happy Flyers welcomes
ideas and suggestions from
hams interested in
perpetuating the basic premise
of the organization: helping
others. If you have any ideas
about improving existing
methods, or if you would like to
know more about the many
facets of this part of ham radio,
feel free to write to Hart,
WB6CQW, who will be happy to
provide literature. The
possibilities are endless for an
improved image of amateur
radio in the public eye. Let's
hear from you! HRH
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CSC's done it again.

Broken the price and perfor-
mance barriers with new MAX-100.
The multimode, professional porta-
ble frequency counter that gives you
more range, visibility, accuracy and -
versatility than any comparable unit
at anywhere near its low, low price.

MAXimum performance.
MAX-1001sacinch to use. It gives
you continuous readings from 20Hz
to a guaranteed 100MHz, with 8-
digit accuracy. Fast readings with
1/6-sec. update and 1-sec. sampling
rate. Precise readings, derived from a
crystal-controlled time base with
3ppm accuracy. High-sensitivity
readings from signals as low as 30
mV¥, with diode averload protection
up to 200V peaks.

Input signals over 100MHz auto-
matically flash the most significant
digit. And to indicate low-battery con-
dition and-extend remaining battery
life, the entiredisplay flashes at1Hz.

MAXimum versatility. Wherev-
erand whenever you need accurate
frequency readings, MAX can do the
job. Use it with clip-lead cable sup-
plied. Mini-whip antenna. Or low-loss
in-line tap with UHF connectors. For
_ AMor FM: CB, ham, business radio

and R/Ctransmitter or receiveralign-
ment, Monitoring audio and RF gen-

erators. Checking computer clocks
and other digital circuits. Repair of
depth sounders and fishi spotters. -
Troubleshooting ultrasonic remote
controls. For these, and hundreds of
otherapplications, you'll find it indis-
pensable,

MAXimum visibility. MAX-100
features a big, bright 0.6" multiplexed
8-digit LED display, with leading-
zero blanking. So you don't have to
squint, or work up close. And, MAX's
flip-up stand is built-in.!

MAXimum flexibility. MAX-100
operates from four power sources, for

usein labor tield. Internal alkaline or

NiCad batteries. 110 or 220V with
chargerfeliminator. 12V with auto-
mabile cigarette-lighter adapter/
charger And external 72-10Vsupply.

_MAXimum value. With all its
impressive specs, you'd expect MAX
to cost a lot more than a low $134.95,
complete with.clip-lead cable and
applications/instructionmanual. But
that's another nice thing about MAX:
though it's accurate enough for lab
use, it's well within the reach of hob-
byists' and CB-ers' budgets. :

Try MAX for yourselfat your CSC
dealer—orcontact us for full specs
and your local dealer's name. Once
you see how handy MAXis, you'll
want to “freq out” too. With CSC.
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Specifications.

Range: 20 Hz to 100 MHz, guaranteed.
Gatetime: 1 sec. Resolution; 1 Hz. Ac-
curacy: = 1count + time base error. Input
Impedance: 1 MSL/56 pF Coupling: AC. Sine
Wave Sensitivity: 30 mVRMS @ 50 MHz. In-
ternal Time Base Frequency: 3.579545 MHz
crystal osc. Setability: + 3 ppm @ 25°C.
Temp-Stability: Better than 0.2 ppm/°C,
0-50°C. Max. Aging: 10 ppm/year. Display:
Eight 6" LED digits; anti-glare window. Lead-
zero blanking: decimal point appears between
6th and 7th digit when input exceeds 1 MHz.
Overflow: with signals over 99,999,999 Hz,
most significant (left hand) digit flashes, allow-
ing readings in excessof 100 MHz. Display
update: 1/6-second plus 1 sec. gate time. Low
Battery Indicator: When power supply falls
below 6.6 VDC, all digits flash @1 Hz rate. :
Flashing display extends battery life. Power: 6 -
AA Alkaline or NiCad cells (internal); External:
110 0r 220/VAC Eliminator/charger; Autociga-
rette lighter adapter; 7.2-10 VDCext. supply;,
Bat. Charging: 12-14hr. Size (HWD): 1.75"x
563" x7.75" (4.45x 14.30 x 19.69cm.)
Weight: Less than 1.51b. (0.68 kg) w/batteries.
Accessaries Included: Clip-lead input cable;
manual, s
CONTINENTAL SPECIALTIES CORPORATION

=

70 Fulton Terrace, Box 1942, New Haven, CT 06509
203-624-3103 TWX 710-465-1227 :
WEST COAST: 351 Callornsa 51, San Francisco, CA 94104,
415-421-8872 TWX 910-372-7992

GREAT BRITAIN; CSC UK LTD

Spur Rpad, North Feltham Trading Estate,

Feitham, Middlesex, England.

01-890-8782 Intl Telex: 851-881-3669

100 MHZ Frequency Counlet



MISSOURI
HIGHWAY PATROL

TALKS TO
MOTORISTS

BY BILL HAYWARD, WBPEM

In August 1974, Missouri became the first state to use
CB transceivers in State Highway patrol cars. Col. Sam
Smith, then superintendent of the Missouri State
Highway Patrol, started an experimental installation of
CB transceivers in some patrol cars and in one of the
troop headquarters stations. These CB sets were
installed at the officers’ own personal expense. Col.
Smith, a CBer himself, wanted all reports directed to
him for action. It turned out that the Missouri State
Highway Patrol found that cooperation between citizens
and law-enforcement personnel resulted in far better 17547 h T
service to the public. So an FCC permit for the Missouri '{, 2% K i
State Highway Patrol was obtained — the call sign was f N e
KGY-5621. v 777

During the last three months of 1974, 478 CB
contacts were made between Missouri State Police and
motorists. Most of the CBers were truckers, but soon
other motorists with CB sets found that Smokey had
ears! Most of the reports concerned accidents,
stranded motorists and wrong-way and drunk drivers.

By January 1975, 85 privately owned CB mobile radios
were in operation by the Missouri State Highway Patrol.
We were trying to obtain Federal funding during this
time to equip all of our patrol cars with CB sets.

In June, 1975, a new call sign was issued for all
Missouri State Highway Patrol operations: KMO-0911.
This call sign was chosen because MO is the two-letter
postal zip identifier for Missouri, and the numbers
constitute the national emergency telephone number
being adopted by many law-enforcement agencies in
the United States.”

R R
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In July of 1975, Col. Smith
announced that Federal
funding had been obtained to
equip 700 Missouri State police
cars with mobile CB trans-
ceivers. CB base stations were
also installed in all of our nine
troop headquarters offices, at
two satellite troop-headquarters
stations, and at 15 “weigh
stations’ throughout Missouri.
(The “weigh stations” are used
to determine load weight of
large tractor-trailer rigs passing
through the state.)

All of the mobile transceivers
are Cobra units with a built-in
scanner, with a priority for
Channel 9, which is used by
the patrol for direct
communications with citizens
who need assistance or for
reporting traffic violations.

Sgt. Jim Happy of the

Sgt. Jim Happy of the Missouri State Highway Patrol
operating his mobile CB equipment, a Missouri State
Highway Patrol officer operates the CB base station at the
Troop A headquarters, You can rest assured that “Smokey is
monitoring CB Channel 9 and is ready to help” (ehotos

courtesy WOPEM).

patrol’'s Troop A headquarters
says, “One of the negative
things is hearing your position
on the highway being reported
faster than lightning; but this,
in turn, causes everyone to
slow down, so maybe it isn't so
bad after all.”

In August, 1975, a month
after most of our patrol cars
were equipped with mobile CB
transceivers, 8443 contacts
were made with the public. By
October 1975, this number had
increased to 22,489, and by
April 1977, about 156,000 CB
contacts had been made. This
is an increase of more than 300
per cent since our modest

*The practice appears to be spreading
— we've received reporis that New
York State patrol cars have been seen
Editor

bearing the tag KNY-0911.

beginning in December, 1974!

Colonel Al Lubker, now
superintendent of the Missouri
State Highway Patrol, stated
“An average of 7800 CB
contacts per month have been
made with citizens by our
officers since the beginning of
the program. The public’s
willingness and ability to work
effectively with law
enforcement officers to make
our highways safer has been
continually demonstrated
during this period. CB reports
of accidents, stranded
motorists, traffic violations, and
felonies have no doubt saved
lives. | urge all citizens to
continue their participation in
this program.”

So remember when traveling
through Missouri, Smokey in a
blue wrapper has his ears on:
Channel 9, KMO-0911. HRH
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7 RADIO
CLUB

MEETING
TONIGHT

The Suffolk County Radic Club, of Long Island, New York.
Activity to apathy; doldrums to dynamic action

BY CHARLENE KNADLE, WB2HJD

The Suffolk County Radio Club
ranks among the more dynamic
radio clubs — at least in the
opinion of some of its
members. According to Frank
Tressa, W2TVN, who edited
the club’s newsletter for seven
years, it began in 1947 with 48
members, and it affiliated with
the American Radio Relay
League (ARRL — amateur
radio’s official representative
body) right away. Meetings
were held monthly. With the
advent of television in the
fifties (and the inevitable TVI
problems that accompanied it),
the club’s membership dropped
off dramatically. But as filters
were devised and single-
sideband rigs improved, the
membership grew again, so
that by 1960 there were over
100 members.,
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The club was extremely
active then, Frank says, having
more than sixty entries into
contests, with sweepstakes (an
annual on-the-air event} points
running well over a million.
Field day operations drew more
than fifty people.

The growth of CB and the
FCC's introduction of incentive
licensing created a new set of
issues for the club. But in
spite of raging debate, the
membership adjusted to
incentive licensing, as did
hams everywhere. The CB
issue was not so easily
resolved, and indeed is an
ongoing theme. Dialogue was
at least attempted, with SCRC
members attending CB
meetings and inviting CBers to
attend amateur radio meetings.
Some CBers joined SCRC, and
by 1970 the club had grown to
200 members. New interests,

such as RTTY and two-meter
repeaters, were adopted. At
this point the membership
gradually began to decline.
(The causes were multiple —
the gas shortage, a change of
meeting place that didn't
please everyone, etc.)

A frustrated organizer

When Bob Marsten, WA2ATL,
joined SCRC, the club had
dwindled to a mere forty
members. At that time Bob
was a ham who was content to
keep to himself and simply
enjoy his own amateur
operation. But his son wanted
the stimulus of a group. So
Bob accompanied his son to a
meeting of the Suffolk County
Radio Club. There he found the
members to be “disorganized
and inconsistent, and in some
cases disgruntled.” So Bob,
who now characterizes himself



as a “frustrated organizer,”
stayed on to join the group and
work with it.

“| felt the club had a lot to
offer,” Bob says. “| enjoyed
watching the club perform. |
found the guest speakers to be
entertaining and informative,
But there was a lot of ill feeling
that some people were not
doing their part.”

Bob is definitely doing his
part. Now vice-president, he
does much of the editing of the
club’s newsletter, which is
printed by Doug Seaman,
WAZ2TAP, the club’s
president. | wanted to help
build a system that could
perpetuate itself,” Bob says, to
avoid squabbles and to prevent
the club from depending
heavily on its current
leadership for its status. The
first step was to create a
consciousness of the
importance of keeping to a
schedule. Now, programs of
interest are scheduled a year in
advance. First, the topics are
chosen, then the speakers who
will be invited to present them.
Committees of three to five
people are heavily relied upon
for planning. The results are
presented to the executive
commitiee for a decision. Once
the agenda has been agreed
upon and speakers have been
obtained, a |etter of reminder is
sent a month in advance to

Frank Tressa, W2TVN,
club newsletter editor
— “The club was
extremely aclive in the
1960s, with sweep
stakes points well
over a million.”

each speaker who has agreed
to make a presentation. In
addition, a follow-up letter of
appreciation is sent to the
speaker afterwards, letting him
or her know of the club’s
reaction.

The monthly meetings are
the club’'s major attractions,
and these also are conducted
according to plan. They are
started on time, and no more
than a half hour is devaoted to
club business, in order to
retain the interest of people
who come to see what's going
on and to be entertained and
taught by the guest speaker.

Periodically, a fifteen-minute
segment of the meeting is set
aside for education; for
example, one recent segment
was devoted to a review of
integrated circuits. The
meeting is ended in time to
leave space for informal talk
and eyeballing. All of the
members get involved. The
general attitude, now, is cne of
helpfulness. In fact, sometimes
informal after-the-meeting
“classes” are conducted — for
example, Hans Napfel,
WB2Z7B’s class on computers.
This attitude of unity and
helpfulness is to Bob Marston,
“one of the nicest things about
the club.”

Cliques

Ed Mentz, K2LCK, agrees

that SCRC is a good club. “As

Doug Seaman, WA2TAP,
SCRC president — “I'm
pleased that 30% of the
membership has proved
its involvement by con-
tributing towards our
220-MHz repeater.” It
willbeopenandariented
lowards public service.

ob Marsten,
WAZATL, SCRC vice
president — "'| falt the
club had a lot to offer;
| enjoyed watching
the club perform.”

long as the present leadership
remains,” he says, “SCRC will
do okay."” As for unity, Ed has
distilled a general observation:
“A club is good so long as it's
run by one clique. For a club to
be very good, the number of
members in the clique should
equal the number of members
in the club. If the club gets

too big for the clique to handle,
the clique will probably leave
and form a new club, placing
the original club in the hands
of a new clique.”

In addition to regular
meelings, SCRC conducts
other activities to encourage
the spirit of cooperation. There
is the annual field day, a
holiday dinner-dance,
demonstrations at the county
fair, a clambake, and contest
operations. The social
activities are considered
important as ways to involve
the members’ families and
friends in an amateur-radio
atmosphere.

As a club, SCRC attracts
members that run the gamut of
occupations, as well as ages.
Distance does not presently
seem to be a barrier, either;
interest is the key. Amateurs
come from the city or the
extremity of the Island to
participate in a program that
appeals to them. But a majority
of SCRC members seem to
concentrate on the lower

Ed Mentz, K2ZLCK —

“# Club is good so
long as it's run by a
clique; for a club to
be very good, the
number of members in
the clique should
equa! the number of
members in the club.”

Arnold Benton, WA2AHB, volunteer teacher — "I felt a desire 1o be of service to the amateur
community. It bothered me to receive stimulation and infarmation from the club meetings without giving
something tanglble in return.”
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bands, though a few members
are on vhf. Other clubs, such
as LIMARC (Long Island Mobile
Amateur Radio Club) attract
primarily vhf operaters. This
situation has evolved in spite
of the fact that neither club
places any such restrictions on
its members.

Members who had once
dropped out of SCRC are now
being attracted back. But the
present membership consists

sponsorship of the American
Radio Relay League and the
Suffolk County Radio Club. (He
is assisted by Art Greenberg,
W2LH; Bob Reilly, WB2FHN,
Bryson Davis, WB2BFE,; and
Sal Fiorentino, WB2TZE.)
Arnold is a physicist,
working at the State University
of New York at Stony Brook,
Long Island, New York. He
gave one succinct answer to
my question: he was motivated

borne by a radio club. But he
also knew that he could not
spare enough time to work up
a teaching curriculum. So he
kept his interest in teaching to
himself.

Then circumstances worked
together to propel Arnold
behind the podium. The ARRL
announced in its official organ,
QST, that it would provide
speakers, and materials of
various kinds, to affiliated

“By the time the class had its first meeting, there were fifty-three people, al least two-thirds of them CBers."

of sixty percent new people,
mostly CBers. As a whole, the
CB portion of the membership
“is less technical, not from
lack of ability but from lack of
exposure,” says Bob Marsten.
“They are now able to consult
with people who can help them
technically. In a year or two,
they will be strong members of
the club."” This is borne out by
SCRC's president, Doug
Seaman, WA2TAP, who was a
CBer until ten years ago. CBers
also seek out amateur radio in
order to get away from crowded
conditions.

What motivates a person to
volunteer his or her own Spare
time to teach an amateur-radio
class?

| asked this question of
Arnold Benton, WA2AHB, who
teaches novice and general
theory and code to fifty
potential hams, through the
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by an impulse for public
service.

Arnold has been a member
of the Suffolk County Radio
Club for many years, but his
work as a physicist kept him
too busy for much involvement
in club activities. Still, he felt a
desire to be of some service to
the amateur community.
Knowing that he was capable,
it bothered him to be receiving
stimulation and information
from the club meetings,
without giving something
tangible in return. He knew
that a class for prospective
licensees was needed. There
had not been a class offered
by the club since the one
taught by Dick Knadle, K2RIW,
several years earlier, and
Arnold felt that teaching new
members and prospective
hams was one of the
responsibilities that should be

clubs. Suffolk County Radio
Club qualified, and invited
ARRL's Chod Harris, WB2CHO,
to be a guest speaker. Chod
spoke on the topic of “CB and
Amateur Growth.” He assured
the membership that they
should not be afraid of an
influx of CBers into amateur
radio, because the CBers who
would be interested would be
those who would make very
good hams. They would simply
need io be given accurate
information in palatable doses
to be initiated well.

Arnold remembered, as he
listened to Chod Harris speak,
that ARRL’s President Harry
Dannals had said it would be
desirable to increase the
number of radio amateurs.
Arnold was convinced that
CBers were good prospects
for the amateur-radio
community and he would be



just the person to teach them.
If only he had time to work up
the material!

But Chod Harris answered
that, too. He had brought along
samples of a curriculum
prepared at ARRL, designed to
teach prospective hams
enough theory and code to
pass the test for their licenses,

It was all that Arnold needed.
Before he left the meeting that
night, he had publicly
volunteered to teach a class of
prospective new hams.

Notices advertising the
class were placed in the
Harrison Radio Shops and in
the Hall of Science in Flushing,
Queens. People from the area
who wanted a class, but who
didn't know where to find one,
were referred to Arnold. Word-
of-mouth advertising brought
more people.

By the time the class had its
first meeting, there were fifty-
three people, at least two-
thirds of whom were CBers. It
was clear to Arnold that he had
found the right niche in which
to fulfill his desire to be of
service to the amateur
community.

Not everybody is entirely
pleased with the club's new
image, though nearly everyone
sees it as an improvement.
Frank Tressa would like more
possibility of a hands-on
experience for new members.
“But | have champagne tastes,”
he admits. “‘ldeally, we should
have our own building and our
own club hardware, not just
club call letters. Then, new
hams could have immediate
experience to learn from, at
each step of their development.
As it is, our club is too
sedentary. Most of us come to
be entertained by speeches,
instead of being active.”

Partly to accommodate the
influx of new members from
among the CBers, SCRC offers
classes for prospective hams.
These are taught on a volunteer
basis, on the teacher's own
time. The Suffolk County Radio
Club is not perfect. But with
classes, good speakers and
well-planned activities, it's a
pretty well-rounded club. HRH

Larsen...

the coolest antenna
in town

gives you the
hottest performance!

Since the first Larsen Antenna was introduced some 15 years
ago, this basic fact has not changed: Larsen Mobile Antennas
are designed and built to outperform.

With the introduction of the Larsen exclusive Kulrod whip, this
superior performance is a fact more than ever.

We're not going to confuse you with details on metallurgy,
radiation resistance, plating systems and all that. Instead we
suggest that you make this simple test:

Take any antenna other than a Larsen .. . one with aregular
unplated 17-7 PH stainless steel (.100/.050) tapered whip.
Apply a good husky signal to it . .. 100 watts, for, say, a full
minute. Then, power off, feel the antenna. Careful! Burn
blisters aren't pleasant.
Next...try alarsen Kulrod Antenna. Put it to the same test.
Amazing, isn't it!
That's our story. Heat means power . . . power that isn’t radiated
... power you shouldn't throw away. With the Larsen Kulrod,
power goes into communicating instead of heating the
antenna. That’s why you can HEAR the difference.
Larsen Antennas are available to fit all styles of mounts and
to cover Amateur frequencies from 6 meters through
450 MHz. Write for complete catalog and list of
dealers nearest you.

Lmsen Flntens

11611 N.E. 50th Ave.
P.C. Box 1686
Vancouver, WA 98663
Phone: 206/573-2722

In Canada write to:
Canadian Larsen
Electronics, Ltd.

1340 Clark Drive
Vancouver, B.C. V5L 3K9
Phone: 604/254-4936

= Kilired is a Registered Trademark ol
Larsen Electronics, Inc
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Some directivity makes life easier in a small yard

BY GENE ROBBINS, WA2ZFLN

As a Novice | used a trap
dipole antenna. When |
obtained my General-class
ticket, | decided that a better
antenna was in order — one
that would provide some
directivity and gain, and most
important, one that didn't cost
an arm and a leg. After talking
with many friends and reading
many books and articles, |
decided that a two-element
quad met all my requirements
— except one. The cost of a
tower, antenna, and rotator was
more than | could spend on an
antenna system. Since the
guad was financially out of the
question, | was almost resigned
to staying with the trap dipole
until | got into a three-way
radio conversation with
WI1WSB and WA1EAJ, both of
whom were using phased
verticals.

How it all started

Phased verticals? Most
comments I'd heard about
vertical antennas were
negative. Then | had a repeat
radio contact with K2LV, an
antenna engineer with one of
the major radio and TV
networks. He convinced me
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that phased verticals might be
just the answer to my antenna
problem.

Back to the books — the
ARRL Antenna Book and Bill
Orr's Radio Handbook. This
plus a landline call to ARRL
headquarters indicated that the
phased vertical system was
practical and relatively
inexpensive.

| reviewed the technical data
and decided to use a
commercially available
antenna. | bought two Hy-Gain
four-band verticals that covered
10-40 meters. These antennas
were type 14AVQ/WB. For 75-80
meters, | decided to use the
trap dipole and a Matchbox
antenna tuner.

The antenna site was a small
side yard, 22 by 14 feet
(6.7x4.3m), directly below the
atlic location of my station.
The site was bounded on three
sides by a chain-link fence; the
longest section ran northeast-
southwest,

Antenna spacing and
transmission lines

Ideally the two vertical
antennas should be spaced
one-half wavelength apart at
the lowest operating frequency.
Minimum spacing should be at
least one-quarter wavelength at

the most-used frequency. The
formula for physical spacing is

984/f (0.25) for quarter-wave
spacing (in feet)
984/f (0.5) for ane-half
wavelength
spacing (in feet)

where [ is the frequency in
MHz. For spacing in meters,
the constant 98¢ should be
changed to 3.02.

The transmission line
between the antenna coaxial
switch and each antenna must
be equal in length and should
be a multiple of one-eighth
wavelength at the operating
frequency. My basic design
was for 20 meters, and
available space limited spacing
between the two verticals to
one quarter wavelength at this
frequency.

As indicated in Fig. 1, the
antennas are spaced 17.5 feet
(5.3m) apart. The transmission
line, RG-8/U coax, is 56.8 feet
(17.3m) long from the coax
switch to each antenna. The
transmission line is thus a
multiple of one-eighth
wavelength at 7.150, 14.300,
21.450, and 28.600 MHz.

The phasing line connecting
the two transmission lines
consists of two 5.7-foot (1.7m)



sections of RG-8/U coax, which
equals one-quarter wavelength
at 14.300 MHz. (All line lengths
should be based on the prefer-
red band and frequency). The
coaxial antenna switch, Fig. 2,
is a five-position ungrounded
switch manufactured by Barker
and Williamson.

Phasing

As indicated in Fig. 2, on 20
meters for example, with the
switch on Position 1 (the north
antenna), the south antenna
lags this antenna in phase by
90 degrees. The strongest lobe
of the signal therefore radiates
south over a 180-degree area.
(The opposite is true when the
switch is on Position 3 — the
south antenna).

A smaller lobe alsc radiates
from the back of the antenna;
and on more than one occasion
I've aimed the antenna south
and received calls from W7s —
W@0s. The reverse also occurred
with W4s and W5s, Initial

Pﬁustws
N
(SEE TEXT)

TRANSCEIVER CSO';II.‘XTLI.HL

Fig. 1. Plan view of the phased-vertical antenna system, The vertical radiators are sep-
arated by one-quarter wavelengths at 20 meters and are fed by two equal lengths of
RG-8/U coax cable, which are a multiple of one-eight wavelength at the bands of in-

teresl,

signal reports in such cases
have ranged between S4 and
S7; but after switching to the
correct direction, the reports
changed to S6 to S9 and 10 dB.
I've also switched antenna
directions on purpose to get an
idea of the change, and on one
occasion the signal report went
from 89 and 20 dB to S9 and 10
dB. The normal difference,
however, is usually two S units.

Phasing line

Ideally you should have a
one-quarter wavelength phasing
line for each band; i.e., one
each approximately 22.6 feet
(6.9m), 11.4 feet (3.5m), 7.6 feet
(2.3m) and 5.6 feet (1.7m),
respectively, for 40, 20, 15, and
10 meters. Being slightly lazy,
however, | used the same one-
quarter wavelength line for 40,
20, and 15 meters. Cn 10
meters, however, | discon-
nected half of the line for one-
quarter wavelength phasing on
that band.
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!
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Fig. 2. Details showing switching and
phasing-line arrangement for the
phased-vertical antenna system.

Radials and swr

The instruction manual for
the Hy-Gain antennas is well
written and provides three
options for construction.
Whether ground or roof
mounted, the antennas can be
constructed for your preferred
operating mode — CW, phone,
or midband. My system was
constructed using midband
specifications with each
antenna mounted on a TV mast
6.5 feet (1.2m) above ground.

Two radials per band per
antenna were cut to the
specifications in the manual,
using 12-gauge (2.6mm)
Copperweld wire. Because of
limited frontal space and no
space behind the antennas, all
radials are parallel to the
plane of the antennas and
buried about 3 inches (77mm)
below ground.

I've used this system,
mounted 8 inches (204mm) off
the ground without radials, and
3 feet (0.9m) off the ground
with some radials in addition to
my present setup. Signal
reports, increased signal
distance, and swr levels
suggest radials as a must and
as much height as practical for
the antennas.

With the exception of the top
portion of 10 meters, the swr

March 1978 [1ea] 31



5
{ S Iy $18.50
L)

< " | = =
ANTENNA g\:»f_ ot
CHANGEOVER e
RELAY Automatic 3

operation VOX circun,
PTT or manual T/R ~
switch. 1000 watts CW ¢ 29
(2000 watts SSB), 48 - 130 °

volts AC. R
Model 377 $17.95
Others available:

Model Outputs Connector _ Price
550A.-2 2 Radial $12.50
551A 2 Radial $17.50
590 5 Axial $17.95
590G 5 Axial 817.95
556 Bracket, wall mount $ 95

Prices subject o change wrthout notice

NOW IN STOCK O Transmitting
Variables O Roller Inductors O Counter
Dials O Air Wound Coils O Couplings

O Knobs O Receiving Variables O Toroids
O R.F. Chokes O Coil Forms O And
much more from names like ® Millen

® EF. Johnson ® Barker & Williamson

s J.W. Miller ® Hammarlund

For RUSH ORDERS Call

(603) 673-6290

Add $2.00 per order to cover
shipping & handling charges

SEND FOR PARTS CATALOG
With First Class Stamp

G.F&‘. I HITEHOUSE &

32 [i:al March 1978

on all bands is lower than 2:1
and in most cases is the same,
regardless of which way the
system is phased. There are
some cases, however, where
the swr will vary. At my
location, the reasons for these
variations are the negative
influence of the chain-link
fence, the close proximity of
large trees, and a neighbor’s
garage. Representative swr
levels are:

Frequency

(MHz)

7.100

7.250
14.100
14.300
21.100
21.400
21.100
28.400
28.600
28.900
29.200
29.600

Gain, referred to a single

vertical quarter-wave radiator, is

about 5.7 dB, with a 10-dB
front-to-back ratio.

The cost of the total system
— antennas, coax, coax switch,
and all connectors, is about
$200-225. The system can be
built for less with home-brew
antennas and RG-58/U coax
cable.

The antenna configuration
described is a basic end-fed
phased vertical system which
can be altered for any desired
band by inserting or deleting
sections of coax. For example,
four 5.7-foot (1.73m) sections
using PL-258 connectors will
give you quarter-wave phasing
on 40 meters. Two sections are
needed for quarter-wave
phasing on twenty meters, one
on 10 meters, and a 7.6-foot
(2.3m) length for quarter-wave
phasing on 15 meters. These
sections can also be used in a
variety of combinations for
different phasing, depending

North Antenna
(swr)

y
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upon the desired signal-
radiation pattern.

| have used this system
since April of this year with
only one recent 20-meter
modification — a three-eighths
wavelength phase line which
produces a larger elliptical
pattern than does a quarter-
wave line. This change resulted
in swr levels of 1.5:1 across the
20-meter band for both
antennas. Signal reports,

South Antenna
(swr)

—
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although not numerous enough
at this writing to adequately
assess the modification, are
VEery encouraging.

It should be kept in mind
that experiences with any type
of antenna system will vary for
several reasons: in the final
analysis, it really depends on
what you want your system to
do, and how much time and
money you are willing to spend
on building the system.

Does it work?

Yes — very well indeed! You
won’'t compete with the big
guns, but if band conditions
are reasonable and the pileups
aren’'t too unreasonable, you'll
work all states and all the DX
you like.

Although not a rabid DX
hunter, I've worked, for
example, HA, El, G, EL, F, DJ,
ON, MM/2 — 300 miles (483km)
off the coast of Guatemala, EA,
6W, and YV stations, to name a
few. HRH
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You can do a lot of things and have a lot of fun with a few inexpensive
components, and simple circuits, and you don’t have to be a logic expert

You can design and build even
the most complex control
circuits using separate
componenis — resistors,
capacitors, diodes, and
transistors — if you want to
take the trouble. It's a ot
easier to take advantage of the
work others have done to
preassemble useful packages
of these components in
convenient modules called
integrated circuits. These
modules are miniaturized
electronic building blocks
designed to perform various
functions someone wanted to
do over and over again in
different control applications.
The most useful ones in the
repeater controls and other
automatic systems I've built are
some common gates, a flip-
flop, a counter, a timer, and a
simple tone decoder, Let's take
a look at them and consider
how to approach putting them
together.

A gate uses a combination of
input signals to produce the
signal you want at its output.

If high inputs cause a high
output you have an AND or OR
gate; if high inputs cause a low
output it's a NAND or NOR gate.
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BY PAT SHREVE, WBGRG

As you will see when we start
putting components together,
NAND and NOR gates can be
used to make a flip-flop, which
is a self-latching switch that
can be turned on and off by
remote control. The other type
of flip-flop | use a lotis an IC
especially designed for the
purpose, with control inputs
that increase its versatility. The
counter | use most is called a
divide-by-ten counter because
its output makes one complete
cycle for each ten cycles of its
input. It also has control inputs
that make it useful for many
things besides counting.
Gates, flip-flops, and
counters require a signal input
to produce a useful output. The
timer does not; it is an
oscillator that can be made
either to run free or to start and
stop in response to an exiernal
signal. The tone decoder has
an oscillator whose frequency
can be set by external
components and frequency-
matching circuits that can
compare an external frequency
with the internal oscillator
frequency. An output that
indicates when the two
frequencies match can be used

to control other logic
components.

Each of the ICs we're going
to work with has an identifying
number. Don't worry about
differences in the letters that
precede and follow the number;
an LM567 made by National
Semiconductor works just like
an NE567 by Signetics,; Texas
Instruments SN7400 is the
same as a Motorola MC7400,
National DM7400, or Signetics
N7400 for the circuits with
which we'll be working. Get the
ICs that cost the least. You'll
find it much easier to design
and experiment with your own
control circuits if you use a
“breadboard” like the one
shown in the photographs, into
which ICs and other
components can be plugged
and connected together
without soldering.

In many parts of the country
the National Weather Service
broadcasts continuous weather
reports, forecasts, and bulletins
on 162.40 or 162.55 MHz,
Special bulletins and warnings
are inserted as needed,
preceded by a 1050-Hz tone
lasting several seconds. Some
of the more expensive monitor



receivers have a tone-controlled
squelch circuit that permits the
receiver to stand by in silence
until alerted by a tone, when
the audio output is turned on.
You can add a similar feature
to one of the less-expensive
weather monitors with a tone
decoder, two NAND gates, and
a relay.

The tone decoder is an 8-pin
567 IC. The top view of the
rectangular plastic encased
model is shown in Fig. 1; you
may also find it in a metal can
with the terminals arranged in a
circle. It requires a maximum of
15 milliamperes of current at
+5 to +10 volts supplied to pin
4; pin 7 is the negative ground
terminal. The internal oscillator
frequency is determined by the
value of the resistor connected
between pins 5 and 6 and by
the capacitor between pin 6
and ground. Filter capacitors
are connected to pins 1 and 2
to limit the desired frequency
response. When a tone of the
frequency to which the internal
oscillator is set is applied to
pin 3, output pin 8 is internally
grounded. With no tone, or one
of a different frequency at pin
3, the internal resistance
between pin 8 and ground is
very high.

The tone transmitted by the
National Weather Service is
only a few seconds long, so we
need something to keep the
audio on after the tone is gone.
We can do this with part of a
7400. This IC is shown in Fig.
2. The circuit diagram of a self-
latching flip-flop made with two
of the NAND gates is shown in
Fig. 3. Each gate has a low
output (0.4 volt or less) when
both its inputs are high and a
high output (2.4 volts or more)
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Fig. 2. 7400 NAND gate. The output of each of the four gates is low when both of its in-
puis are high, and high if either input is low.

if either input is low.
Remember, when you work
with TTL logic like these ICs,
an input is high if connected to
a source of 2 volts or more, or
if it is not connected at all. To
be sensed as low it must be
pulled low by being connected
to ground or a voltage of less

8 goes low, pin 3 of the 7400
goes high, the 2N3904
transistor canducts, and the
relay closes.

The transistor is used
because most relays require a
current too large for the IC to
handie. Once the relay is
closed by the tone, it stays
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-
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Fig. 1. LM567 or NE 567 Tone Decoder IC.

than 0.8 volt (such as the low
output of another |IC).

Now let's look at Fig. 3 and
see what happens as we
connect a low to first one input
and then the other. Note that
the output of each gate is
connected to one of the inputs
of the other gate. Starting with
the other inputs (pins 1 and 5)
high, when pin 1 is pulled low
pin 3 will go high and pin 4 will
also be high. The two highs at
pins 4 and 5 drive pin 6 low and
this low applied to pin 2 will
hold pin 3 high even if the low
is removed from pin 1. The only
way to get pin 3 low and pin 6
high is to make pin 5 low.

To make the tone-alert circuit
for the weather monitor radio,
you can connect the tone-
decoder output to one of the
flip-flop inputs and use its
output to operate a relay in the
receiver speaker circuit. The
complete diagram is shown in
Fig. 4. The 3.3k resistor
connected to pin 8 of the 567
holds this pin high until the
1050-Hz tone is heard. Then pin

[ = PiN 4, +5V (We)

GATE INPUTS ouTPUT
A PINE 1 B2 PIN 3
;] PiNS 48 5 PIN &
c PINS 9810 PN 8
o

PINS 128 i3

SYMBOL FOR
- ONE GATE

FIN L

closed until you push the
button that grounds pin 5 of
the 7400.

Using a timer

Suppose instead of having
the receiver remain on until you
turn it off, you want the control
circuit to give you time to hear
the weather bulletin and then
return the receiver to standby.
You can add a simple timer
based on an NE555 that will
give a wide range of time
intervals. Its pin arrangement is
shown in Fig. 5. It will operate
on any supply voltage from +5
to +15 volts, drawing less than
15 mA. Its cycle time is
determined by two resistors
and a capacitor. One resistor is
connected between V+ and
pin 7, another between pins 7
and 6, and the capacitor from
pin 6 to ground. The larger the
values of these components,
the longer the timing cycle. A
variable resistor connected
between pins 7 and 6 will allow
adjustments.

You can use the 555 alone as
a timer, triggering and resetting
it with suitable inputs to pins 2
and 4. To time an interval of 10
seconds or more you'll need a
large capacitor, however, and
accurate setting of the time
can be difficult. | prefer to let
the 555 timer run faster and
use one or two counters to get
the timing | want.
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The 7490 divide-by-ten
counter | use is shown in Fig.
6. It operates on a + 5 volt
supply, drawing about 50 mA. If
a series of pulses is applied to
input A (pin 14), output A (pin
12) will go from low to high on
the first pulse, back to low on
the second, high again on the
third, and so on. A similar
pulsed signal applied to input
BD will cause output B to
alternate between low and high
on successive pulses, output C
to go high on the second pulse
and low on the fourth, and
output D to go high on the
tourth and low on the fifth.

You can see from this
sequence that the 7490 is really
two separate counters on one
IC: a divide-by-two in section A

EROUND

Fig. 3. Flip-tlop made from
two NAND galtes.

and a divide-by-five in section
B. Connecting output A to
input BD makes it a divide-by-
ten counter.

The reset inputs make it
possible to use 7490 counters
in all sorts of control circuits.
Pins 6 and 7 are called NINE
RESET Inputs because when
both are in a high state (+2
volts or more, or not connected
at all, remember?), cutputs A
and D will be high and outputs
B and C will be low regardless
of the condition of the other
inputs. This is the state the
counter would be in after the
ninth pulse if it had started
counting at zero. If either pin 6
or pin 7 is low and both ZERO
RESET inputs are high, all
cutputs will be low. The
counters will count the
pulses at inputs A and BD only
when one or both of each
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Fig. 4. Weather monitor ALERT TONE decoder with manual reset.

pair of reset inputs is low.

To make the timer that will
shut off your weather monitor
audio output after you've had
time to hear the bulletin we
combine the timer, counter,
and tone decoder as shown in
Fig. 7. The timer drives a
divide-by-100 counter made of
two 7490 ICs; the counter
controls a relay in the speaker
audio circuit.

The 567 decoder starts the
counter when the alert tone is
received. The trigger of the 555
timer, pin 2, is connected to
pin 6, which makes the timer
run continuously as long as the
ALERT/MONITOR switch is in the
ALERT position. Its frequency
can be varied between 6 and
0.7 Hz by the 1-megohm
control, which will give a time
interval of from 15 to 140
seconds.

The tone decoder is adjusted
with its 15k control to respond
to the 1050-Hz tone transmitted
by the National Weather
Service.

When the unit is first turned
on, the counter will run until it
reaches a 99 count.

Remember | said the A and D
outputs, pins 11 and 12, are
high at the count of nine.
These four highs are combined
by the two 7409 AND gates to
make one high, which is
conected to one pin of each
reset pair on both counters.

The other pins of the reset
pairs are also high, so the
counter will stop in the NINES
position. The high output of the
AND gates also turns on the
transistor, which opens the
normally closed relay contacts
and mutes the speaker.

The decoder tone input is
connected to the receiver audio
output ahead of the relay.
When the 1050-Hz alert tone is
received, the 567 output at pin
8 changes from high to low,
which resets both counter ICs
to zero and starts them
counting. They continue to
count after the tone stops and
pin 8 of the 567 goes high,
because as soon as the NINES
are cleared the AND gate output
(connected to the other reset
inputs) goes low. The relay is

Breadboard layout of the latching flip-
flop circuit shown in Fig. 4.



also released, turning the
speaker on for the planned
interval.

You can start the timing
cycle without a 1050-Hz tone by
pushing the START button,

GROUND (v=-) 1+ " 8 V+(8TOI5V)
TRIGGER 2 [ - 7 CHARGE
UTPUT 3 ] § DISCHARGE

RESET 4 [] 5 CONTROL

Fig, 5. NE 555 Timer IC.

which acts like a low output
from the decoder. If you want
to monitor the broadcast
continuously, turn the switch
to MONITOR. This action stops
the timer by grounding its reset
input, pin 4. Now, when you
push the START button, the
counter has nothing to count,
and the relay contacts will stay
closed until the switch is put
back in the ALERT position.

You can connect the outputs
of the two 7409 gates together
because they have what we call
“‘open collector” outputs —
there's no internal current
source to the collector of the

output transistor. Don’t try this
with logic cutputs where
there's an internal current
source or you are likely to burn
up an |C!

Single-tone control

There's another variation of
these simple control circuits
with which you can have fun.
Suppose you have a remote
receiver and you want to turn it
on and off and also switch
frequencies over a single pair
of wires. Many do this with
Touchtone controls, but this
requires decoders for seven
tones. Let's see how we can do
it with less.

The key component is the
flip-flop with the special
control inputs | mentioned
earlier. The one | use most is a
7473, shown in Fig. 8. It’s
actually two flip-flops on a
single IC, with common V+
and ground pins. Like the other
ICs we've been working with, it
requires a + 5 volt supply and
draws about 50 mA.

Each of the flip-flops has six
terminals. The two marked Q

and Q are outputs. Q is called
NOT Q, because whatever the Q
output is (high or low) Q is the
opposite. In what is called the
SET condition, Q is high and Q
is low; in the RESET state Q is

.

INPUT 8O 4 INPUT A
ZERO RESET |2 i3
ERRIUES -[3 12 ouTeuT A
4 [|7as0] 11 outPuT
¥+ 5 10 GROUND
NINE RESET |6 9 QUTPUT &
THpOTS -[? & ouTeUT ¢

Fig. 6. 7490 Counter IC.

low and Q is high. Grounding

the CLEAR input resets the flip-
flop regardless of the state of
the other inputs.

In normal operation, the flip-
flop will change state from
RESET tO SET Or SET t0 RESET
each time the CLOCK input
makes a complete cycle from
low to high and back to low, as
long as the J and K inputs are
either high or open. If the J
input is low the flip-flop cannot
change from RESET to SeT: if K
is low it can be changed from
SET to RESET only by grounding
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Fig. 7. Weather monitor ALERT TONE decoder that resets automatically after predetermined time interval,

March 1978 (il 37



|

m circuit of Fig. 4.
Otherintegrated circuits and their powear
conneclions are in place.

Step-by-slep construction of the circuit
shownin Fig. 7.

the CLEAR input, not by a clock
pulse. The internal circuits look
at the state of the J and K
inputs when the clock moves
from low to high and carry out
the instructions when the clock
moves back to low.

You can see how easily you
can turn a receiver on and off
with a single tone — just use
the decoder output to drive the
flip-flop clock input and use
the Q output to operate a relay
driver transistor like the one in
Fig. 7. The first tone signal will
set the flip-flop activating the
relay. Repeating the same tone
will reset the flip-flop and drop
the relay.

If you want to use a second
tone to change the receiver
frequency, the circuit of Fig. 9
will select one of four, each
repetition of the tone moving
the receiver from one
frequency to the next in a
predetermined sequence. The
trick is to wire the outputs of
each flip-flop to the control
inputs of the other: Qp to Jg

FLIP-FLOP BLOoK
LIPLFEOP L cLEan

1] 14 o
]|3 a FLIP-FLOP
A
I3 Diz o

7473[] It GROUND

0o «x

H e g FLip-FLor
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Fig. B. 7473 Flip-flop IC.
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Counler oulputs connected to
the 7409 gate

and Qa to Kg; Qg to Ja and Qg
to Ka. I've separated the parts
of the IC and drawn the lines a
little heavier than the others in
the diagram to make it easier
to follow these connections.

Starting with both flip-flops
reset, both Q outputs are high
and both Q outputs are low. On
the first clock cycle flip-flop B
can be set because its J input
is high. Flip-flop A cannot be
set because its J input is low.
On the second cycle A can be
set; B cannot be reset. On the
third cycle B resets, A does
not, and on the fourth cycle A
resels to bring us back to
where we started.

Each of the four possible
output combinations s wired
to an AND gate, so that one of
the four gate outputs is high
while the three others are low.

You can use these outputs to
select the crystal for the

The complete decoder and timing circuit

frequency to which you want to
listen. If you need one low
output and three high, use a
NAND gate IC. The 7400 NAND
gate shown in Fig. 2 and the
7408 AND gate have internal
current sources to their
outputs; a 7403 NAND has the
same pin arrangement as the
7400 but with open collectors
like the 7409. Light-emitting
diodes (LEDs) can be
connected to the outputs of a
7408 or 7400 to show how the
circuit operates.

In theory you can connect
the output of a 567 decoder
directly to the clock input of a
7473 flip-flop. In practice the
567 output is likely to chatter a
little each time it detecls a
tone, and the “bounces’ can
make your 7473 skip a few
stops. Rewiring the filter on pin
1 as shown in Fig. 9 helps, but
a 5b5 between the 567 and 7473
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Fig. 8. Circuit to select one of four outputs by repetitive transmission of a single tone.

can save you a lot of grief and
frustration. The 555 is
connected as a one-shot, not a
timer. It will be triggered by the
567 output, and by the time it
completes its cycle, the 567
will have settled down. The
7473 gets only one clock pulse

Circuit to select one of four sequential
functions by repetition of a single tone,
shownin Fig. 9.

for each tone you transmit.

You can connect additional
tone decoders to the same
signal source. If you use
another tone and flip-flop to
turn the receiver on and off,
you can connect whichever of
its outputs is low in the off
condition to pins 2 and 6 of the
7473 in Fig. 9. Thus the
frequency control will be reset
to position 1 when you turn the
set off, so you'll always know
where you are starting when
you turn it on.

You can use a Touchtone
pad for a tone generator. It's
not necessary to decode both
of the tones the pad generates
each time a button is pressed.
You can tune one decoder to
697 Hz and it will respond to a
1, 2, or 3; the other decoder can
be tuned to 852 Hz and will
respond to a 7, 8, or 9.

Construction and power supply

The circuits shown in the
illustrations were built on an
integrated circuit breadboard |
use for testing new circuits.

Several sizes are available in kit
form and fully assembled.”
When you assemble your
working unit you can lay out a
PC board or use the “dead bug
technique’ — stick all the ICs
upside down on a flat surface
with epoxy cement and
connect the pins with wires. |
think PC boards are easier.
Practically any reasonably
well-regulated power supply
capable of delivering 5 volts at
500 mA will power these
circuits. The simplest supply,
particularly if you're going to
control a radio that runs on 12
volts, is to use one of the
maonolithic regulator ICs such
as an LM109 (Signetics), LM123
(National Semiconductor) or
comparable unit. The same
regulators can be used on ac
with an inexpensive
transformer and diode

rectifiers. HRH

*A P Products, Inc,, Painesville, Ohio
44077. (Prices from $18.95 - $79.95; or
call toll free B00-321-9668 tor a dealer
near you.)
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Learning The
MORSE CODE

Yes, it's true that you have to
be able to send and receive
Morse code to get an amateur
license, but let's forget about
that part of it for a moment.
Learning something because
you have to isn’'t nearly as
much fun as if you want to, So,
come on, pretend you don't
even want to become a ham —
you want to learn the language
so you can understand what
they are saying, just like when
you were little and heard some
grown-ups using big words. Or,
you were riding on the bus one
day and heard the couple
behind you talking in Spanish
— how you longed to
understand what they were
discussing. No, you don't have
to learn this language I'm going
to tell you about, but wouldn't
it be great fun to just sit by as
your husband (wife, brother,
friend, etc.) is using that code
stuff, and then catch the look
on his face when you told him
what he had just said! Good!
That's what | thought you
would say.

Your decision is a big step
forward because you are going
to learn a language. It is an
unusual and very special
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language in that it is one with
which you can speak to people
in all the countries in the
world; it's the only international
language. It is used on land, in
the air, and under the sea, and
with it you can express any
idea you wish to convey, and
understand what some
unknown person in a far-off
land is trying to tell you. Think
of that!

Naturally, this language has
to be simplicity itself. Do you
realize that there are only two
sounds? Yes, just two sounds
— a dit and a dah — and these
are at the same musical pitch.

With these two sounds, you
can spell out any word in the
dictionary. You can transmit
the entire stock market report,
today's baseball scores, or a
famous recipe from an Italian
chef. Further, you can translate
into Morse the French, Italian,
Spanish, and other dictionaries,
and speak to these people in
Morse and understand them. It
is a fine language and you will
enjoy it.

You can convey a foreign
expression even though you
can't pronounce it. And, what’s
more, the stranger, whom you

BY ROLAND ONFFROY, W7JE

A combination of just two
sounds, at the same musical
pitch, will enable you to say
anything you like

may never meet, will
understand you. The person to
whom you speak in Morse may
be a lonely operator in a ship in
a remote ocean, or a pretty girl
in a country you have never
heard of.

Well, now that you've made
the decision, let's learn what
it's all about. The two basic
sounds are both letters of our
alphabet. The dit is an E, and
the dah is a T. In our Morse
language there are just forty
combinations of these sounds.
My job is to tell you how to
recognize these combinations.
Here we go.

Combining the sounds

The two letters, Eand T
comprise 2/40 or 0.05 (5 per
cent) of the total; let’s put them
together. There are four
combinations: you have didit, I;
dahdah, M; or, you can
combine them as didah, A; or
dahdit, N.

You now have learned 6
letters. Three of them are
vowels, and three of them are
consonants. These comprise a
big 15 per cent of the total. So,
you see, you are making fine
progress.



Having vowels and
consonants opens up new
possibilities — the formation
of wards. For example, two-
letter words AT, IT, ME. Keep
going with three-letter words:
ATE, MIT, EAT. Try some four-
letter words: MITE, MATE,
NEAT. See how easy it is? In
the five minutes you have been
reading these lines you have
learned to communicate, that
is, you are using your new
Morse-code language, and with
only six letters!

With just these six
combinations, only 15 per cent
of what we learn, you can make
bigger and bigger words;
ANTENNA. Try making some of
your own from these six letters.

Listen, don’t look

At this point, | must caution
you to learn the letters by
sound. You must not associate
a letter with the mental image
of a string of dots and dashes.

If you hear a letter which you
don’t recognize and find
yourself searching for its visual
image, you are committing a
grave and common mistake,
made by most beginners. Why?
Because after you have
translated the sound of a letter
to its visual image, you must
then mentally search all the
visual images of the letters you
have learned in order to identify
the particular image with its
letter. This takes time (which
you cannot afford). Meanwhile,
another two or three letters are
coming through and you are
not ready to receive them. The
correct way is to learn each
letter by its own distinctive
sound, skipping the mental
image completely.

Here | will digress for a
moment from the alphabet, and
look at some other
characteristics of this new
language.

First, the length of the
character. A “dah” is three
times as long as a "dit.” You
now bring into play your code
practice oscillator (CPO) and
key, because you want to learn
to send as well as to receive.
Send a series of dits, about 20
of them. See if you can space

them evenly. Make sure they all
sound like “dits.” Now, send
about 20 “*dahs.” Are they three
times as long? Send a single
“dit” for E. Now, a single “‘dah”
for T. Repeat this several times,
then try to combine a *'dit"” and
a ‘‘dah.” It should sound like
‘didah,” (A), not "dit” and
“dah,” (E and T). Try sending
an N, “‘dahdit” (not “dah” and
“dit""). Keep going. Send an “1”
which sounds like “didit,"” and
an M, which is *“dahdah.”
Repetition is the name of

the game.

When you meet a new
person for the first time, who
has an unusual name, do you
generally ask him to repeat it,
and perhaps even spell it? The
same principle applies to code.
These new sounds are all
strangers to you, and you learn
them by repetition. Send the
letters as fast as you
comfortably can, but they must
be distinct and unmistakable. If
you are sending two T's, don’t
push them so close together
that they sound like M.

You may put as much time
between letters (up to four
hours, if need bel), as you
wish, but each letter must be
distinct and recognizable.
(Notice that | said “time
between the letters,” not the
elements of the letters.)

More combinations

Let's rush on. If you put the
dits and dahs into 3-element
combinations you'll find there
are 2 to the 3rd power, or
8. All of these eight
combinations are used in the
Morse alphabet and make up a
big 20 per cent of it.

Here are the letters using 3
elements:

dididit ] dahdahdah O
dididah u dahdahdit G
didahdah W  dahdidit D
didahdit R dahditdah K

Notice the ones on the left.
They all start with dits while
the ones on the right start with
dahs. We have also picked up
our two remaining vowels, U
and O. Also notice that | still
have not given you a visual
image.

Now you can learn to
recognize the sounds of these
letters. Let’s compare the
sound of a 2-element letter,

A (didah), with a 3-element
letter, W (didahdah). Listen
again; didah, A; now, didahdah,
W. Hear the unmistakable
difference? Let's go on to
other letters. Listen to I, didit
(2-elements), and S, dididit,
(3-elements).

Many beginners tell me,
“They all sound alike to me.”
The sounds are not alike; it's
just that the beginners have
not learned to listen. The
similarity is there, but
each letter is unique. Sort of
like the difference between A
and A flat on a piano.

One of the biggest “hang
ups" in learning Morse code is
“turning letters over.” Students
will hear an A (didah), and
copy it as N (dahdit). They
often copy U for D, G for W,
etc. Make sure you don’t fall
into this trap. Learn each letter
thoroughly; take all the time
you need, but learn it.

Two letters in this three-
element group are easy to
learn. The “odd” element is in
the middle: R (didahdit) and K
(dahdidah). Do not “turn them
over.” Now combine them with
other 2-element and 3-element
letters you have learned so far.
At this point there is no reason
why you can't start putting
words together. You now have
all five vowels and nine
consonants.

Do you realize that so far we
have |learned fourteen letters
out of forty, which is a
whopping 35 per cent of our
total? Not too bad, eh? Who
said Morse code is difficult?

Syllables and accents

The words in any language
can be broken down into
syllables. Generally, one of
these is accented. Take the
word “‘possible.” It is a 3-
syllable word with the accent
on the first syllable: pos-si-bul.

Let me point out that the
letters in the Morse code have
similar rnythms, with the stress
or accent on one of the
elements. For example, say the
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word “‘audit.” The accent is on
the first syllable (au-dit). Notice
its similarity to the letter N
(dahdit). Take the 3-element
letter D (dahdidit). It has the
same rhythm as the word
om-e-let.

When you study Morse
letters with four elements,
which I'll tell you about shortly,
you will notice that the letter L
(didahdidit) has the same
rhythm as the word in-ad-e-
gquate. The letter Y
(dahdidahdah), sounds the
same as the word a-vo-cado,
Each letter in the Morse code
has its own lilt or rhythm. At
first, some of the letters may
sound alike but if you listen
carefully, you will discover that
each has its own unmistakable
sound which positively
identifies it alone. This might
be called the “fingerprint” or
“trademark’ of the letter.

Meanwhile, back at the farm,
you can tackle a new group of
letters. These letters contain 4
elements. If you combine the
two sounds into all possible
groups of 4 elements, the
result is 2 to the 4th power, or
a total of 16 combinations.
Here is where you get a break;
out of these sixteen
combinations Morse code uses
only twelve. (You curious old
timers who have been reading
this, see if you can figure out
the combinations which are not
used. That will give the
beginner time to get ahead.)

Probably the easiest way to
learn these letters is to list
them as we did the 3-element
letters, with the ones starting
with the dits on the left, and
those starting with the dahs on
the right:

didididit H dahdahdidit 7
didididah V  dahdahdidah Q
dididahdit F  dahdididit B
didahdahdah J dahdididah X
didahdahdit P dahdidahdah Y
didanhdidit L dahdidahdit G

| still haven’t given you a
visual picture of the dots and
dashes, and | forbid you to
make one.

How do you learn this group?
It's easy! Notice the first
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letters on the left, H, V, and

F; they all begin with dits. Now
use your hand key and
oscillator. Say the sound of the
letter as | have written it and
send it with your key.

If you have a cassette
recorder, record your own
keying. Send and record this
first group of 4-element letters
as many times as it takes to
satisfy yourself. Resist the
temptation to study the other
groups until you learn this
group thoroughly. Play back
your recording. Are you
satisfied with it?

At this point, | recommend
that you bring in an amateur
friend to verify your work. There
are many tapes of good Morse
code on the market. Listening
to some commercial tapes will
instill in your memory what
good code really sounds like
{how sweet it is!).

Now, another most important
point: the letters should be
sent as fast as you can handle
the key. Put lots of space
between the letters, but make
each letter fast and distinct.
Avoid sloppiness. When | listen
to Novice bands, | am amazed
how the new operator will
spend two to three seconds
sending each letter. He drones
on for what seems like hours,
just sending a report, his name
or QTH. It's enough to make
you climb a tree!

If you learn to recognize the
letters sent at a rapid rate now,
later you will pick up code
speed by closing the gaps
between the letters. Thus, you
will not have to re-learn the
sound of a letter sent at a
higher speed.

| hope you haven't forgotten
that “‘way back when,” you
learned the five vowels. Make
up some words using these
three new 4-element letters and
record them on your tape
recorder. Some examples are:
HAVE, SAVE, HEAVE, HEART,
FAVORITE. | also encourage you
to use the 2-element and 3-
element letters in your words.
The new 4-element letters will
contrast sharply with the

others. After you have recorded
about 50 words, destroy the
paper you've written them on.
Put everything away for today.
Do not play the words back.
Sleep on it. Play these words
back tomorrow. Can you read
them? Can anybody else *“get
the message?"” Do you get my
message? Words are the name
of the game. We communicate
with words, not letters. The
letters simply make up the
words. Words are made up of
syllables, and sentences are
made with words, figures, and
punctuation marks. This is how
your new Morse language all
goes together.

Sentences express ideas,
thoughts, feelings, and other
information. This is
communication. It works in all
languages, including Morse,
and it has been around for a
long, long time.

When you have mastered the
four 4-element groups (12
letters in all) you are due for a
pat on the back. You have
learned the alphabet
completely; it should make you
feel good. Just think, there are
no more letters to learn.

The next group of characters
to study will be the numbers.
They each contain five
elements, but are put together
so beautifully that you'll enjoy
learning them.

Numbers one through five all
start with dits:

1 contains

1 dit and 4 dahs; didahdahdahdah
2 contains

2 dits and 3 dahs; dididahdahdah
3 contains

3 dits and 2 dahs; didididahdah
4 conlains

4 dits and 1 dah;  dididididah
5 contains

5 dits; dididididit

Numbers six through ten all
start with dahs:

6 contains
1 dah and 4 dits; danhdidididit
7 contains
2 dahs and 3 dits; dahdahdididit
8 contains
3 dahs and 2 dits; dahdahdahdidil
9 contains
4 dahs and 1 dit; dahdahdahdahdit
0 contains
5 dahs; dahdahdahdahdah



Notice the beautiful
ascending order of lead
elements. Caution: do not
learn these by counting the
elements, Learn to recognize
them by their sound; by the
ratio of lead to end elements.

Learn these, five at a time:
first 1 through 5, then 6
through 10. Now for some fun:
you are going to send just
numbers. Get your telephone
book, your key and CPO, and
your cassette recorder. Pick
any page and start recording
telephone numbers only.
Notice the beautiful rhythm of
these numbers and how nicely
they flow as you send them.
Again | must warn you not to
turn them over. Remember 1 to
5 start with dits, and 6 to 0
start with dahs.

The numbers are probably
the easiest part of the Morse
code, and there are ten of them
which is 25 per cent of our
total.

As before, send and record
about 50 telephone numbers.
Then close the book. You
might jot down the page
number for later use. Take a
break and come back to itin a
couple of hours, or tomorrow.
Play your work back. Can you
read it? No? Well, try the
recording bit again.

Now another word of
warning. You probably will find
that some of the numbers are
very similar to the letters you
have learned.

For example, you may copy a
*J" fora 1" or an *H" for a
*5.” This is the same situation
you had when you learned to
distinguish the letter *“I"" from
“S" and “M” from “O." The
solution is practice and
repetition. Constant practice
and very close attention to the
characteristic sounds will aid
you in overcoming this hurdle.

You have now reached 90 per
cent of your goal. You still have
to know how to punctuate.
There are four of these
characters. Punctuation marks
contain six elements. The
easiest is the period (),
didahdidahdidah, like three of

the letter A sent all in one
group.

Next learn the comma (,)
dahdahdididahdah. How do you
send a question mark (?)? Easy,
it's dididahdahdidit. Sort of like
the comma turned inside out.
Still with me?

The last character to learn is
the slant bar, which is used in
fractions and “portable”
designations; dahdididahdit (/).
Try sending some fractions
with this one.

Well, now you have learned
the language, and can
eavesdrop on the hams as
much as you like. And, if just
by chance, the bug really bites
and you get the itch to become
a ham — well, you're already
ahead of the game. Just study
a few questions about rules
and simple theory, then go take
the exam.,

In your Novice exam, code
will be sent at five words per
minute. If you count an average
of five letters per word, this
figures out to 25 letters in 60
seconds. You have almost 2.5
seconds to recognize and write
down each letter (60/25=2.4
seconds). | recommend that
you use long-hand (legibly, of
course); it's faster than printing
and is more normal for you.
Copy any 25 consecutive
letters out of 125 in the 5-
minute test and you're home
free.” It's a nice feeling.

Well, there you have it;
you've learned the alphabet,
you can make words and
sentences, and you can
communicate. And that is what
Morse code is all about.

I'm looking forward to seeing
you on the air; I'd like to be
your “first Idaho” contact. HRH

*In the comprehensive exam that is
currently in use by all FCC examiners,
you just listen to (and copy) a tape
recording of a somewhat typical
contlact between two amateurs, sent at
the 5-word-per-minute rate. You then
answer multiple-choice gquestions about
things that were said in the exchange.
Volunteer examiners may use the
comprehensive method, although most
find it easier to follow the regular
“send for one minute 1o see how you
copy” technique. Editor
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QUESTIONS & ANSWERS

Capacitors and Farads, Inductance and Henrys

BY THOMAS MCMULLEN, W1SL

Last month | talked about
devices that caused energy to
flow (in the form of electron
movement), such as chemical
cells or batteries, or a wire
moving through a magnetic
field. Thus you are able to
change the energy of
chemicals or of a waterfall (or
steam pressure) into a form
that you can use in your home
for heating, lighting, cooking,
and, of course, amateur radio.

Then | told you about a
device that controlled or
limited the flow of electrons —
the resistor. Some resistors are
used to turn electrical energy
into heat or light, but a more
impartant use in electronics is
to allow a change of electron
flow to cause a change of
potential (voltage) across that
resistor.

Now I'll tell you about a
couple of energy-storage
devices that are very important
to electronics — in fact, it
would be hard to imagine how
we could get along without
them. These are the capacitor
and the inductor. In earlier
days, these were called
condensers and chokes (the
term choke is still used in
certain applications). Let's take
a look at how they work.

Capacitors
Capacitors come in many
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VOLTAGE
SOURCE

shapes and sizes, but for the
purpose of explanation I’ll
assume that a basic capacitor
is made of two flat plates
(electrodes) separated by air
(the dielectric), see Fig. 1. If
you connect a capacitor across
a source of voltage the surplus
electrons present at the minus
terminal see this as a possible
path to get to the other
terminal, so they begin a
temporary rush to get there.
Fortunately (for us), they come
to the barrier (dielectric) and
cannot get across to complete
their journey. Naturally, when
the electrons at the negative
terminal started their rush, the
whole circuit was affected, so
that the electrons in the plate
that was connected to the
positive terminal had to move
too, and this created a shortage
of electrons (positive charge)

—
3 177\ = METAL PLATE
§ . 8D {ELECTRODE]

- AR SPACE
{DIELECTRIC)
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ELECTRON FLOW

Fig. 1. A capacitor consists of two metal
electrodes with a form of insulation or
dielectric between them. Electrons
cannol cross the non-conductor, and be-
come "stored" on the plates. A change
in size of the electrode, or a change of
composition of the dielectric, will
change the amount of electrons that can
be stored.

on that plate. When the
electrons have stopped moving
into or out of the capacitor, the
capacitor is said to be charged
up — it has the same potential
across the plates that is
present at the source to which
it is connected.

Obviously, the larger the area
of the two plates that are
facing each other across the
gap, the more electrons can
accumulate there, and the
greater the “‘charge’ the
capacitor will accumulate. Note
that the voltage cannot be
greater than the source, but the
increased number of electrons
can allow a greater momentary
current flow out of the
capacitor when its stored
energy is released. A more
dense dielectric, such as oil,
will also increase the charge-
storing ability.

The unit of capacitance is
the Farad, named after Michael
Faraday, a British chemist and
physicist. He died in 1867, so
you can see that this electron
stuff is nothing new. A Farad is
a pretty large unit, being equal
to a charge of 1 coulomb at a
potential of 1 volt. (A coulomb
is equal to the quantity of
charge transferred in one
second by a current of one
ampere — which, if you
remember, is 6.25 x 1018
electrons per second.) A Farad
is so big that, for practical
purposes, it must be broken
down into fractional units for
use in radio calculations. The
two most common units are
the microfarad (uF), or 0.000001
Farad; and the picofarad (pF),
or 0.000000000001 Farad. There
is also a nanofarad (nF), which
is 0.000000001 Farad. The
nanofarad is not often used in
this country but does appear in
foreign literature, notably from
European countries.

Of course, there are
exceptions to the following, but
in general the higher values of
capacitors are used in power-
supply filtering circuits (1 uF,
4.7 uF, 10 u F, or 100 uF, etc.)
and usually are polarized. That
is, they are constructed with
voltage-sensitive dielectric and
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Fig. 2. A cutaway view of a capacitor that
might be used in modern audio circuitry.
The electrodes are often made of metal
foll, thinner than paper, rolled up into a
cylinder with the dielectric between the
layers of foil. The dielectric can be treat-
ed paper, a film of plastic, or sometimes
a layer of oxide on the foil. If the dielec-
tric is voltage-sensitive, the capacitor is
said to be “polarized," meaning that the
voltage must be applied in the correct
direction to prevent damage to the capa-
citor. Polarized capacitors will have a +
and — sign to signify which lead is
which. In schematic diagrams, the
curved portion of the symbol is usually
toward the ground, low-impedance, or
more minus point.

electrode material so they can
be made of small size. Because
of this construction, the
voltage must be of the correct
polarity to aveid damage to the
capacitor. These are usually
called electrolytic capacitors,
or in the jargon, electrolytics,
see Fig. 2 and caption.

Values of capacitance in the
range of .01 to 1 uF are often
found in audio circuits as
bypass, coupling, or tone-
control elements. Most radio-
frequency circuits use values
that are less than 0.01 gF, that
is, 0.001 uF or 1000 pF, 500 pF,
10 pF, etc. How the correct
value for a circuit is determined
is a process that we’ll not get
into here — you can learn
about that when you get ready
for a higher class of license.

Parallel and series

Capacitors that are
connected in parallel simply
add in value; a capacitor with a
value of 1 xF, hooked in parallel
with another of the same value,
is just as effective as a single
one that had a value of 2 gF.
However, capacitors in series
have the opposite effect — the
total value is always less than
the smallest. A 1 uF capacitor

in series with another of the
same value is equal to a single
unit with a value of 0.5 uF.
There are some handy formulas
that enable you to work out the
exact value of effective
capacitance in a circuit. For
parallel capacitors:

Ciotat=C1+ C2+ C3+ C4, ete. (1)

For two capacitors in series
use the simplified formula:

Cl x C2

Cr‘r:e‘al- ﬁ (2)

If you have more than two
capacitors hooked in series it
becomes slightly more
complex:

1
(& total = etc. {3)

! ! i 1

citcztet ca
Let's work out a couple of
examples just to see how it's
done. You have two capacitors
hooked in series, one of which
is 4 uF, the other is 3 uF.
According to formula (2}, 4 x
3=12:4 + 3=7,12 + 7=1.714
«F, which is smaller than the
smallest, just as theory
predicts. How about three
capacitors? Let's try it. (This
should be easy for those who
have calculators). Assume that
the capacitors have values of 1,

1 =91 —025
4,and5,uF.1 ' 4 o

and ; =021+ 025+ 0.2=1.45,

As the final step,
1+1.45=10.689 uF,

again smaller than the
smallest.

There are two important
things to remember here: first,

T r PN £\ CURRENT
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Fig. 3. A current (electron) flow through a
wire sets up a magnetic field around the
wire, If you grip the wire in your left
hand, with your thumb pointing in the
direction of current flow, your fingers
curl around the wire in the direction of
the north pole of the magnetic lines of
force. A compass placed on the wire will
indicate the lines of force by aligning its
pointer with the field, at right angles to
the wire.
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Fig. 4. If the wire carrying a current is
looped in a parlial circle, the magnetic
lines of force are more concentrated on
the inside of the circle.

the total capacitance is always
less than the smallest for
series capacitors, and second,
the voltage across each
capacitor is proportional to the
total capacitance divided by
the value of the individual
capacitor in question. If you
think about it a moment you'll
see that you cannot exceed the
supply (source) voltage, so
each capacitor must share the
total. Since the capacitance
(@amount of electrons that can
be stored) is different in each
capacitor, then each will be
allotted only that share of the
total which it can safely store.

Inductors

Now I'll tell you about
another energy storage device,
the inductor. It stores energy
by means of a magnetic field,
whereas the capacitor stores it
in the form of electrons. In part
seven of this series |
mentioned that electrons at
rest have a magnetic field that
is effectively cancelled by that
of the nucleus, but that when
an electron is forced to move,
the field is no longer cancelled,
but extends outward from the
path of the electron. This can
be proved by placing a
compass on top of a single
piece of wire, and then
connecting the wire to the
terminals of a battery. Caution:
if you want to try it use only a
flashlight cell or two and wire
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Fig. 5. Several turns of wire, wound in a
coil with a hollow center, will greatly
concentrate the lines of torce inside the
coil,

of approximately no. 18 size; a
battery that has too much
stored energy, or wire that is
too small, would result in the
heated wire causing damage or
even a fire. Don’t hold the wire
to the terminals very long or
you'll drain the battery in a
hurry — a lot of current is
flowing through the wire to set
up a strong magnetic field. The
compass needle should move
until it is at right angles to the
wire. Fig. 3 shows the direction
of the polarity of the magnetic
lines of force.

When several turns of wire
are wound in close proximity to
each other, then the lines of
force are concentrated in the
core or hollow within the coil,
see Figs. 4 and 5. You can
verify this by winding several
turns around a hollow tube and
connecting the ends of the
wire to the battery again (the
wire must be insulated with
fabric, plastic, or enamel). Your
compass should show a strong
field at the end of the winding,
a weaker field by the side, and
of opposite polarity as you
move the compass to the other
end of the coil. You can also
reverse the connections to the
battery to make the compass
needle turn around.

There are two things going
on here which you cannot
easily determine with the
compass because they are
happening too fast. The first
thing is that when current tries
to flow through the wire, it
starts to set up a magnetic
field around the wire. However,
there is another turn of the
same wire nearby, and when
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that magnetic line of force
begins to cut across that wire,
it has the same effect that
moving the wire through a
magnetic field does: it causes
a flow of electrons. When the
wires in the coil are wound in
the same direction, and
adjacent to each other as
shown in Fig. 6, the direction
of electron flow created is
opposite to that which you
applied in the first place! This
is called counter emf, or
reverse electromotive force. As
long as the magnetic field is
increasing, cutting across the
adjacent turns, it will create
this counter emf, making it
difficult for the electrons from
the source to get through,
However, the field will
eventually reach a point where
it is no longer moving, if the
source is steady direct current,
and no more counter emf will
be generated. As long as the
current flow is steady, and the
field stands still, nothing
further will happen. But let's
disconnect the source and see
what happens. Without a
supply of electrons to move
through the wire, there is
nothing to sustain that
magnetic field around the wires
or coil, and it begins to
collapse. Now, this gets
interesting: the collapsing field

iCDLLlPSfNS MAGNETIC FiELD
v
.

s ELECTRON FLOW P—
IN SAME DIRECTIGN

Fig. 7. When the electron flow from the
source is discontinued, there is nathing
to maintain the magnetic tield around
the wire, It must therefore collapse in-
ward to the wire, and in doing so il culs
across the wires again, but in a direction
opposite to what it did when energy was
applied from the source. This creates an
electron flow in the same direction as
that from the source, thereby returning
stored energy from the magnetic field to
the circuil.
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Fig. 6. When a magnetic field starts to
build up in a coil, the lines of force cut
across adjacent wires, which creates an
electron flow that opposes the flow from
the source. The emf from the source is
greater, so it eventually overcomes the
counter emf from the cail.

is again cutting across the
wire, but in a direction
opposite to the one before.
Once again it is creating a
movement of electrons, but
this time the flow is in the
same direction as the flow from
the source while it was
connected! In this manner the
energy that was stored in
maintaining that magnetic field
is released back into the
circuit. Of course the circuit
must be complete for the
electrons to move, but for
purposes of clarity | have
omitted the return path from
the drawing. Normal electronic
circuits would have several
resistors, coils, capacitors, or
other devices that would use
the power supplied by the
collapsing field. The one
important thing to remember
about an inductor is that it
resists change: it tries to
maintain the status quo. When
you apply voltage to try to
force a current through it, it
fights that change, but, when
you remove the voltage and let
the electrons stop, it doesn't
want that to happen either.
The unit of inductance is the
henry, which is abbreviated H,
and the letter L is used to
represent inductance in
mathematical formulas. The
unit is named after the
American physicist Joseph
Henry (1797-1878), who did
much pioneering work with
electromagnetic phenomena.
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Fig. 8. The schematic symbol for an in-
ductor is a series of loops, representing
the turns of the wire in it. If it has two
bars adjacent to the turns, it has a me-
tallic core, usually of iron or an iron
compound, This helps to concentrate
the magnetic field inside the windings.

Strictly speaking, a henry is
that amount of inductance
which will produce an
electromotive force (emf) of
one volt when the current
through it is varied at the rate
of one ampere per second. A
henry is a rather large unit, and
inductors with a value of
several henrys are used in
power-supply filters, audio
circuits, and transformers. Fig.
8 shows the schematic symbol
for an inductor. Fractional units
(millihenry or mH, microhenry
or uH) are used in radio-
frequency work.

Inductors are referred to as
‘‘chokes” in many instances —
a term that was derived from
their ability to “‘choke off"” or
stop any changes in the current
flow, such as hum, ripple, ac,
or abrupt variations, and allow
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steady dc to pass. In radio-
frequency circuits chokes stop
the rf energy but allow the dc
to pass. In this manner they
keep the rf confined to the part
of the circuit where it belongs,
but prevent it from getting into
the power supply or audio
sections, where it can cause
great mischief. A power-supply
choke is a heavy thing,
consisting of a great number of
turns of large-diameter wire,
wound on an iron core (which
concentrates the magnetic
field). An rf choke is wound
with many turns of small-
diameter wire, usually without
a metallic core, or perhaps with
a very small one of powdered
iron or ferrite.

When inductors are hooked
in series, their values add, just
as is the case with resistors.
Also, when they are connected
in parallel, they behave in the
same way that resistors do, /.e.,
if two 1-H inductors are placed
in parallel, their effective value
is 0.5 H. In both cases it is
assumed that there is no
mutual coupling between them;
the magnetic field from one
does not intercept the other.

Incidently, a prime example
of the energy in a stored
magnetic field being returned
to the circuit is in the ignition
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Fig. 10. As an energy storage device, the inductor performs in a manner similar to the
capacitor, except that it has not reached a maximum storage point until a large part of
the input pulse has gone through it, It, too, releases the stored charge back into the
circuit.
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Fig. 8. A capacitor is an energy-storage
device that finds greal use in power
supplies, among other things. It
“charges up,"” or stores electrons, dur-
ing an applied input pulse, then releases
the stored energy after the pulse has
stopped.

coil that is used to fire a spark
plug in gasoline engines. When
the points open, the current
ceases to flow from the battery
through the coil; the magnetic
field collapses, creating a
surge of electrons through the
windings, which is stepped up
by the high-voltage secondary
winding. The voltage produced
is so high that it will jump
across the gap in the spark
plug, igniting the fuel mixture.
The capacitor across the open
points provides a temporary
storage facility for the rush of
electrons from the collapsing
field. If the capacitor is
missing, open, or otherwise
defective, the voltage from the
coil will be too weak to jump
across the spark-plug gap.

Combinations of L and C

Inductance and capacitance
can be teamed up to provide a
lot of benefits in electronic
circuits, The easiest to
visualize is in a power supply.
This is a good circuit to work
with because things happen
slowly enough (60 to 120 times
per second) that an
experimenter can see what is
happening by using an
inexpensive oscilloscope.
Inductors and capacitors work
at radio frequencies up into the
billions of cycles-per-second,
but it is difficult (and
expensive) to build instruments
that will monitor what they are
doing.

The output from a rectifier
(Fig. 9) is a series of pulses of
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one polarity. In the case of a
positive-voltage supply, the
pulses all start from a zero
reference and extend upward in
the positive direction. This is
what we call pulsating dc. If
you attempt to use this as a
source of voltage for any
circuits, you would hear a very
loud buzz or hum in the
speaker or earphones, caused
by the current flow starting and
stopping with each pulse out of
the supply.

Obviously, what is needed is
an energy-storage device that
will capture part of the energy
from each pulse and release it
when there is no pulse — in
effect maintaining a steady
supply of electrons for our
circuits. Enter the two energy
storage devices | have just told
you about — inductance and
capacitance! A capacitor
connected across the output of
the rectitier will store some cf
the electrons from each pulse,
and release them after the
pulse has stopped (Fig. 9). An
inductor in series with the flow
of electrons will oppose the
flow for part of the pulse, then
release some energy after the
pulse has stopped, similar to
the action of a capacitor, see
Fig. 10. The combined action of
the capacitor and the inductor
tends to smooth out the overall
flow of electrons so that
instead of a series of pulses,
you now have direct current
that has a very small amount of
ripple on it. Usually, a second
capacitor at the load end of the
inductor will remove almost all
of that ripple, Fig. 11, so that
your circuits work without that
loud and annoying hum or buzz.
A few super-sensitive circuits
require a voltage that has
almost zero ripple on it, and
special filters have been
developed for this purpose. You
will not need to worry about
that type of circuit for your
Novice exam, however.

Enough of this expounding
on theory and the like. How
about a couple of questions to

17 _m i v B A N — e
+o e LI e
INPUT MK _L* oc
FROM

RECTIFIER By T3 QUTPUT

Fig. 11. By combining the effects of ca-
pacitance and inductance, the pulsating
dc from a rectifier can be turned into al-
most pure dc for use in electronic cir-
cuits. The resistor at the input to the cir-
cuit is to prevent excessively heavy
surges of electron flow when the circuit
is first turned on. This is only a very
small part of the uses for capacitors and
inductors; they fit into almost every
facet of electronics, including trans-
mitters, receivers, oscillators, micro-
wave devices, and even antenna circuits.

see if you got anything out of
what | just told you.
The unit of capacitance is the

(a) Joule
(b) Watt
(c) Farad
(d) Ohm

If you answered (c), you are
right. Oh, yes, by some strange
coincidence, the letter C is
used in calculations involving
capacitance. Another question:

A choke with a value of 0.001
henry is the same as

{a} 1 millihenry
() 1 microhenry
{c) 10 picohenrys
(d) 100 picohenrys

In case you've mislaid the
issue of Horizons that had the
prefix equivalents table in it, I'll
remind you that milli is
equivalent to 10-3, therefore 1
millihenry is 0.001 henry, which
makes (a) the correct answer.

| have spent quite a bit of
time on the function of
capacitors and inductors
because they are so very
important in electronics, and an
early understanding of what
they do will make life so much
easier for you. In the next of
the series I'll tell you about
some of the components used
in receivers, transmitters,
power supplies, and the like; no
deep theory, just gadgets. HRH
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Where to tune in, and what to listen for

BY TONY CURTIS, K3RXK

Sorcery, a sleek, fast, sailing
sloop, was racing the wind
across the northern reaches of
the Pacific Ocean. Japan was
far behind and California a
smooth cruise ahead. The 62-
foot (19-meter) vessel seemed a
strong cradle, protecting the
human crew it carried over the
high seas. But wind and
weather were stronger.

As Sorcery ran with the wind
1200 miles (1900km) north of
the Hawaiian Islands, seas
heightened. A violent storm
blew up and rolled the sloop.
The mast snapped; sails were
dumped into the ocean, life
rafts were washed away, and all
power was lost. Lives of the
crew might have been lost
without fast action by a skilled
amateur radio operator.

Mable Walters of Poway,
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California, operator of amateur
radio station WEYLT, rigged a
wire antenna above the debris-
littered deck of the yacht. She
hooked the boat's battery to
her ham gear and fired up the
transmitter on the 20-meter
amateur band to call Mayday.”
Fred Boggs, operator of
WY7SRU at Port Townsend,
Washington, and Hal Berry,
KL7HAY, of Homer, Alaska,
were chatting when they heard
Mabel's call. Fred maintained
contact with her while Hal
called the Coast Guard.
Amateur radio stations at
Kodiak and Ketchikan, Alaska;
Widbey Island, Washington;
and San Francisco helped keep
Mable in touch as a cutter and
plane, equipped with ham radio

*From French M'Aider (help me);
international radictelephone distress
signal.

gear, searched the ocean for
Sorcery.

Even a nearby merchant ship,
alerted by the Coast Guard, put
its transmitter on the air in the
20-meter ham band to help. The
merchantman was the first ship
on the scene after the wreck
was spotted.

Mabel's husband, Glenn,
WBMUY, talked with her by
radio. During the 24 hours of
the Sorcery emergency,
amateur radio supplied all
contact with the yacht. Such
service to the public is not
unusual in ham radio. Everyday,
amateurs help stranded
motorists, search for downed
aircraft, provide weather
bulletins, or send countless
messages to American
servicemen around the world
from families back home.

The Sorcery disaster is only
one episode in the never-



ending stories of life and its
drama, which can be heard in
the infinite radio spectrum,
Eavesdropping on the ham
bands is fun and thrilling, but
amateur radio covers only a
portion of the giant radic dial
we call the spectrum.

The radio spectrum

The spectrum is easy to
understand. It's like a giant
radio dial full of stations and
things to be heard. Tuning the
imaginary dial from one end to
another, many different and
unusual signals can be heard.
In the Pacific Ocean, Japanese
fishermen easily relocate
whales they have killed by
listening for radio beacons they
attach to the carcasses. The
beacons send signals at a
frequency of 1645 kHz in the
radic spectrum. Press agencies
around the world transmit news
to ships at sea on 6376 kHz
while, overhead, Russian
aircraft enroute to Cuba talk to
Havana on 6748 kHz.

Qur giant radio dial, the
spectrum, is marked off in
steps called frequency. Each
frequency is labeled with the
name Hertz. The spectrum
theoretically extends from zero
hertz at one end to the highest
number of hertz you can
imagine toward infinity at the
other end. For practical
purposes, let's confine our
giant radio dial between 3000

LONG WAVE METHLIM Wave SHORT WAVE VERY SHORT WAVE MICROWAYE
(VERY LOW (Low {MEDIUM (HIGH IVERY HIGH (ULTRA HIGH
| rreeuencvs |  FRecuewcrt | rRecuewcv) | rrecuenew | Frequewcnt | FReouswen |
3hHy F 30aHr LF 300kH: MF 3000kH: 30000kHE 300000k H: 3000000kH;
cooIMH V- 0.03MHz 0 3MH1 IMHT IOMHz 300MHL 3000 MHr

Fig. 1. The radic spectrum has been divided into convenient segments, each with its
arbitrary tag of identitication. Some of the terms are left over from when the spectrum

was defined in wavelengths.

hertz on the low-frequency end
and three billion hertz on the
high-frequency end (see

Table 1).

To make things easier to talk
about, we use kilo for thousand
and mega for million. The low
end of our arbitrarily confined
radio spectrum, then, is 3
kilohertz or 3 kHz. The upper
end is 3000 megahertz or
3000 MHz.

A sleek British submarine
cruises quietly through the
murky depths of the South
Atlantic. Commands are
received, even under water, by
means of high-powered signals
from navy radio station GBR at
Rugby, England. GBR transmits
at a frequency of 16 kHz in the
radio spectrum.

Passengers aboard
international airliners make
telephone calls back home with
transmitters on a frequency of
8201 kHz which is the same as
8.201 MHz. The Firestone
Rubber Company at Akron,
Ohio, calls its African rubber
plantation in Liberia on
7775 kHz.

Music you enjoy from a-m
broadcast radios is transmitted

Table 1. SWL and amateur bands in the radio spectrum where interna-
tional shortwave radlo broadcasts and amateur two-way radlo communi-

catlons can be heard

Intamatrona§ Broadcasting to SWLs

(Band) (MHz)
120-meter 2.3-25
90-meter 3.2-3.4
75-meter 3.94.0
60-meter  4.755.06 .
49-meter © 5956.2°
41-meter 7.1-7.3
31-meter  9.5-9.725
25-meter 11.7-11.975
19-meter 15.1-15.45
16-meter  17.7-17.9
13-meter 21.45-21.75
11-meter 25.6-26.1

Citizens Band (CB)

- 11-meter

U.S. Amateur Radio Bands

(Band) (MHz2)
160-meter  1.8-2.0
80-meter 3.5-4.0
40-meter 7.0-7.3
20-meter 14.0-14.35
15-meter 21.0-21.45 -
10-meter 28.0-29.7
6-meter 50-54
2-meter 144-148
1va-meter 220-225

70-cm 420-450

uhf 1215-1300
2300-2450

uhf:

26.965-27.410 (channels 1-40)

near the low end of the
spectrum in the band of
frequencies between 535 and
1605 kHz. Fm broadcast
stations transmit on
frequencies between 88-108
MHz. Consider a car salesman,
tapping his fingers in time with
music from station WGTO in
Cypress Gardens, Florida. His
radio receiver is tuned to a
frequency of 540000 hertz;
which is 540 kHz. At the same
time, a housewife on Yuba City,
California, is listening to her
favorite local disc jockey on
station KUBA. Her radio is
tuned to 1600 kHz or 1.6 MHz.
A continuous-entertainment
broadcaster that many old-
timers remember is
Pittsburgh’s KDKA which
transmits on a frequency of
1020 kHz.

CB radios operate in a band
of frequencies around 27 MHz
on our giant radio dial. For
instance, channel 1 is 26.965
MHz, channel 23 is 27.255 MHz,
and channel 40 is 27.410 MHz.

Frequency and wavelength

Frequency bands sometimes
are referred to as being at
certain wavelengths measured
in meters. Any specific
frequency can be converted to
wavelength, in meters, by
dividing 300 by the number of
megahertz. For instance, to
find the wavelength
corresponding to a frequency
of 30 MHz, divide 300 by 30.
The answer is 10 meters. Hams
have a band of frequencies
from 28.0 to 29.7 MHz,
immediately below the
frequency of 30 MHz, which
they refer to casually as the
ten-meter band. The CB radio
portion of the spectrum is
known to many hams as 71
meters.

Signals from the OSCAR
amateur-radio satellites (Ham
Radio Horizons March, 1977)
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can be heard with a simple
shortwave receiver tuned to the
area around 29.5 MHz in the
ten-meter ham band. By the
way, “shortwave’ is an old-time
name for a chunk of the radio
spectrum extending from 3

to 30 MHz.

Shortwave listening on the vhf and uhf
bands requires a receiver thal is de-
signed especially for the job. This Pana-
sonic Tech-1100 covers both the high
and low public service bands, as well as
part of the uht spectrum. It also receives
the standard broadcast band and the fm
broadcast band to provide you with
music or news. It can be operated port-
able, from batteries, or it can be plugged
into standard ac power.

Radiomen refer to the usable
part of the radio spectrum from
3 kHz to 300 kHz as long wave
and the part from 300 kHz to
3000 kHz (3 MHz) as medium
wave. The spectrum from 30-
300 MHz is very high frequency
(vhf) and from 300-3000 MHz is
ultra high frequency (uhf).
Above 3000 MHz are
microwaves, X-rays and even
infrared, ultraviolet, and visible
light.

Receivers

Active hams and shortwave
listeners (SWLs) often have
receivers capable of tuning
several of these areas of the
radio spectrum between 3 kHz
and 3000 MHz. | have tuned the
signals described here using a
medium-priced receiver, model
QR-666 from Trio-Kenwood
Communications Inc., 1111
West Walnut, Compton,
California 90220. The QR-666
tunes from 150 kHz to 30 MHz.

Vhf, amateur, and police
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signals are tuned easily on an
inexpensive ($100 range)
Panasonic model RF-888
receiver which can be found in
many radio and electronic
supply stores. Other Panasonic
models tune different vhf and
uhf bands.

Ham bands

The amateur radio bands of
frequencies include the 160-
meter band at 1.8 - 2.0 MHz;

80 meters at 3.5 - 4.0 MHz; 40
meters at 7.0 - 7.3 MHz,

20 meters at 14.0 - 14.35 MHz;
15 meters at 21.0 - 21.45 MHz;
10 meters at 28.0 - 29.7 MHz; 6
meters at 50 - 54 MHz; 2 meters
at 144 - 148 MHz; 14 meters at
220 - 225 MHz; 70 centimeters
at 420 - 450 MHz; and uhf at
1215 - 1300 MHz and 2300 -
2450 MHz.

A group of amateur radio
operators, calling themselves
the Early Bird Transcontinental
Net, can be heard getting
together every day at 6 AM on
3940 kHz to send messages
and report weather conditions
across the United States.

The Flying Sams, a group
of California, Arizona, and
Mexico hams properly titled the
Flying Samaritan Mexico Net,
gather every midnight at
3860 kHz, standing by to help
in case of aeronautical

or other emergency.

Campers and trailer travelers
get together every day in the
75-, 40-, and 20-meter ham
bands as the Recreational
Vehicle Service Net to discuss
common problems and
interests. The Hurricane Watch
Net, on the other hand,
convenes at 14.325 MHz in the
20-meter amateur band on a 24-
hour-a-day basis only when
hurricanes threaten.

Hams transmit pictures
around the world to each other
on the shortwave bands using a
technique known as slow-
scan TV. See November 1977
Ham Radio Horizons, page 12.

Slow-scan pictures are
similar to those one-frame-at-a-
time snapshots received from
the Viking Lander on Mars.
Other amateurs send full-
motion pictures, called fast-
scan TV, like those you see of
Archie Bunker or Walter
Cronkite on your local
television station broadcasts.
Fast-scan TV transmissions are
made in the 420- to 450-MHz
ham band in the uhf portion of
the spectrum.

Chart of the spectrum

The chart of the radio
spectrum which accompanies
this article shows where you
would tune to hear different

For you long-wave Listeners, here is the Kenwood R-300, areplacement for the QR-866.
Its coverage starts at 170 kHz to 410 kHz, then picks up again at 525 kHz to 30 MHz. It
features both a main-tuning and a band-spread dial, in the style of many old-time short-
wave receivers. It will receive ssb, so you can understand that funny sounding stuff in
the amateur and communications bands.



The Master Control Console for the Voice of America short-wave broadcasting stations. This equipment can feed program material
lo all of the VOA transmitters at the same lime. Technicians are onduty al all tiimes (photo courtesy Vioice of America).

kinds of radio signals. The
stations listed are by no means
the only ones you can hear.
There are thousands and
thousands of transmitters on
the air, each putting out signals
on specific frequencies. The
chart shows a representative
sampling of the types of
transmissions and dial
locations for those stations
heard on the airwaves.

For example, the familiar
broadcast band where local
disc jockeys in the United
States play music,
accommodates many more
than the handful of stations

listed on our chart. The CIA
radio transmissions listed on
our chart are only the visible tip
of the iceberg. CIA station
KKN50, for instance, has been
spotted on shoriwave at 6.924,
7.470, 10.470, 11.095, 12.111,
13.646, 17.390, 18.252, and
26.760 MHz, transmitting
International Morse code from
high-powered transmitters. No
doubt the CIA has other,
unreported, transmitters on
the air.

The United States is like
other host governments in
permitting foreign ambassadors
to send radio messages home

from transmitters in embassies.
The Czechoslovakian Embassy
in Washington, D. C., transmits
to Prague on 14.649 MHz. The
Polish Embassy transmits to
Warsaw on 15.804 MHz, These
signals are CW, a designation
used by radiomen for the dots
and dashes of International
Morse code,

Frequency lists

To eavesdrop on such
unusual stations, or almost any
other signals you might care to
hear, keep in touch with other
hobby listeners via Ham Radio
Horizons and SWL clubs for
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The radio spectrum is full of stations that are interesting to listen in on. Here is a frequency chart showing just a few of the short-
wave signals that you may be able to hear. Atmospheric conditions and time of day will determine what parts of the world will be
available on your radio dial.

12.0
12.2
12.5
16.0
16.5
17.0
17.8
18.0
18.6
19.6
19.8
20.0
21.4
44.0
50.0
60.0

Omega B, Trinidad, Navigation Beacon

Omeaga C, Hawaii, Navigation Beacon

Omega D, New York, Navigation Beacon

GBR, Rugby, England (time and weather) British Navy
USSR Navy

French Navy

NAA, Cutler, Maine (time and weather) US Military
NBA, Canal zone, (time and weather) US Military
NCK, Jim Creek, Washington US Military

British Navy and USSR Navy

NPM, Hawaii (time and weather) US Military
WWVL, Colorado ({time signals)

NSS, Annapolis, Maryland, US Military

VIX, Sydney, Australia (time)

OMA, Prague, Czechoslovakia, (time)

WWVB, Colorado (time)

77.5 DCF77, Germany (time)

88.0 NSS, Annapolis, Maryland (time, weather, ice patrol)
91.15 FTA®91, France (time)

96.05 HBB, Berne, Switzerland (time)

100.0 RES, Moscow (time}

114.95 NPG, San Francisco (time and weather)

121.95 NSS, Annapolis, Maryland (time and weather)
131.05 NPM, Hawaii (time and weather)

133.5 CFH, Nova Scotia (ice patrol and weather)

147.5 WCC, Massachusetts, 10 PM EST News

147.85 NBA, Canal Zone

160-190 Experimenter's Band

185.0 NSS, Annapolis, Maryland, (time, weather, ice patrol)
195.0 LOL, Buenos Aires, Argentina (time)

200-400 Aeronautical Beacons, many with local weather
286-320 Marine Radio beacons

416-518 “AMVER" Automatic Merchant ship Location
417.50 New Zealand (time)

428, 440, 448, 450, 457, 466,472, 482,486 US Coast Guard
430 Australia(time)

434 Calcutta, India (time)

435 Riode Janeiro, Brazil (lime)

458 Shanghi, China (time)

472,476 Australia (time)

484 Capetown, South Alrica (time)

485 Peru (time)

500 Emergency alarm signals and beacons from ships
540 WGTO, Cypress Gardens Florida

660 WNBC, New York City

670 WMAQ, Chicago

700 WLW, Cincinnati

750 Sapporo, Japan

780 ZBVI, British Virgin Islands

800 PJB, Dutch West Indies

835 Nanchang, China

930 Radio Antilles, Montserrat

1020 KDKA, Pittsburgh (Also ZCO, Tonga)

1034 CSB-2, Lisbon, Portugal

1295 PJD-2, St. Maarten

1450 WMAJ, State College, Pennsylvania

1475 Asiatic USSR

1530 WCKY, Cincinnati

1600 KUBA, Yuba City, California

1645 Whale-carcass Beacons in Pacific Ocean
1800-2000 Ham 160-meter band (also Loran Navigation)
2182 Emergency alarm signals from ships and aircraft
2374 Civil Air Patrol, USA

2300-2500 120-meter international shortwave broadcast
2500 WWYV Colorado (lime)

2558 Hurricane warnings from Nassau, Bahamas
2593, 2840 Interpol

2666-2706 US Coast Guard

2889, 2980 Volmet international airplane weather
2868-2987 Airliners worldwide radio communications
3001 International airlines weather

3.046,3.151 Canada Air Force
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3.2.3.4 90 meter shorlwave broadcasi band

3.330 CHU, Canada (time)

3.593 Interpol

3.5-4.0 US 80 meter ham band

3.9-4.0 75 meter international sw broadcast band

4.025 Pentagon, station AIR

4.072,4.091,4.101 Passenger phone calls from airliners
4.247, 4.310, 4.343, 4.367 News agency press
4.235-4.409 Automatic merchani ships position location
4.400 Civil Air Patrol

4.495 US Military

4,721 US Air Force

4.732 British Navy at Gibraltar

4.750-5.060 60 meter international sw broadcast

5.0 WWV, Colorado, (time)

5.104, 5.208, 5305.5 Interpol

5.373,5.484 International Airline Flight Safety

5.703 US Military

5.870 Station NSS, Annapolis, Maryland

6.012 Radio AFAN, USA McMurdo Base, Antartica
6.070 CFRX, Toronto

6.428 NPG, San Francisco (time)

6.351-6.505 Automatic merchant ships location reports
6.376, 6.418, 6.488,6.495 News Agency press

6.715 US Air Force

6.748 USSR Air Force to Cuba

6.753 US Military

6.761 USA Strategic Air Command
6.792,6.705 Interpol

6.748 Aeroflot USSR Airline in Flight
6.924 CIA

6.945 Health Epidemic Bulletins from Switzerland
7.0-7.3 US Ham 40 meter Band

7.080 Station W1AW On-Air code practice

7.1-7.3 41 meter international sw radio broadcast band
7.335 CHU, Canada (time)

7.470 ClA

7.500 VGN, Australia (time)

7.532,7.832,7.906 Interpol

7.775 Firestone Rubber Co. private radio link

8.038, 8.045 Interpol

8.201, 8.204, 8.220, 8.239 Airline passenger phone calls
8.364 Emergency radio beacons from ships and life boats
8.514,8.618 News Agency Press Transmissions to ships
8.465-8.776 Automatic merchant ship location reporis
8.613 China Military

8.964 US Military

9.040 Romanian Embassy, Washington

9.041 Hungarian Embassy, Washington

9.200 Interpol

9.267 USSR — Cuba Military contacts

9.277 NPG, San Francisco (lime)

9.425 NSS, Annapolis, Maryland (time)

9.490 Lhasa, Tibet, Broadcasting station

9.5-9.725 31 meter internalional sw radio broadcasting
9.805 Radio Cairo

9.940 VNJ, Australian statlion at Casey Base, Antarctica
10.0 WWYV, Colorado (time)

10.049 International airline tlight safety

10.390 Interpol (also police network in Spain)
10.410,10.950 NASA

10.470,11.095 CIA

10.996 USSH time signals

11.179,11.243  US Military

11.312 Aeroflot USSR Airlines

11.7-11.975 25 meter international sw broadcast band
11.720 Canadian Broadcasting Corp (CBC)

11.995 CIA

12.0 VNG Australia (time signals)

12.111,12.022 CIA

12.422 US Coast Guard

12.800, 12.826, 12.997,13.024, 13.078 News agency press



13.002-13.123 Maritime Coast stations

13.056-13.092 Automatic merchant ships location reports
13.201, 13.870 US Military

13.222 International airline weather forecasts
13.520,13.820 Interpol

13.580,13.905 NASA

13.715 CIA

14.313 International maritime mobile radio network
14.0-14.350 Ham 20 meter band

14.308 Recreational-vehicle owners’ on-the-air roundiable
14.649 Czechoslovakian embassy, Washington

14.817 Interpol

14.995 US Military

15.0 WWV, Colorado (time)

15.008 USSR space satellites

15.034 USSR Military

15.060 Radio Peking

15.1-15.450 19 meter international sw broadcast band
15.160, 15.235 Voice of America

15.492,15.450 CIA

15.502, 15.578,15.592, 15.684 Interpol

15.804 Polish and Czechoslovakian embassies, Washington
15.870 NASA

16.065 Romanian Embassy, Washington; also USSR Navy
16.180 NSS, Annapolis, Maryland

16.491-16.526 Passenger Telephone calls from airliners
16.566 US Coast Guard

16.973-16.997 Maritime coast stations

16.988 US Military

17.021,17.117 News Agency press transmissions to ships
17.002-17.300 Automatic merchant ships location reports

22.485 Press agency news transmissions to ships
22.593,22.764 US Military

22695 Weather forecasts, Calitornia
23.442,23.862,23.975,23.982 CIA

23.650 NSS, Annapolis, Maryland (weather forecasts)
24.070,24.110 |Interpol

25.0 WWV, Colorado (time)

25.6-26.1 11 meterinternational sw broadcast band
26.620 Civil Air Patrol

26.760 CIA

26.965-27.410 CB channels 1-40

26.995-27.195 Model Airplane radio control
28-29.7 Ham 10 meter band

29.4.29.550 OSCAR ham satellite downlink

30.50 VHF-Low Police band

50-54 Ham 6 meter band, Radio Control Models
54.72 TV Broadcast Channels 2-4

73-74.6 Radio Astronomy, Model Radio control
76-88 TV Channels 5-6

88-108 Broadcast FM stations

110 Amateur Radio Astronomers

108-136 Airplane Navigation and two-way radio
121.5 Emergency alarm signals and beacons
121.75 USSR space satellites

136-144 Space research (signals to earth)
145,924-145.975 QOSCAR Ham satellite

144.-148 Ham 2 meter band

150.0 US “Transit” navigation salellite

156.8 Emergency calls from yachts, boats, and aircraft
150-173.0 VHF-High band for police, marine radio
162.4, 162.55 MNational weather service forecasts

17.7-17.9
17.936
18.267
18.008

USSR Military

USSR space satellites
18.380 Interpol

18.335 NASA

1B.525,18.972 CIA

19.150 USSR Space Satellites
19.130, 19.360, 19.405 Interpol
19.944 USSR space satellites
20.0 WWV, Colorado (time)
20.008 USSR Space Satellites
20.365 ClA

20.575 NPM Hawaii (time)
20.990 NASA

21.0-21.450 15 meter ham band
21.390 W1AW ham bulletins
21.450-21.750
21.785, 21.807 Interpol
22.099,22.106 US Coast Guard

16 meter international sw radio broadcasting

News agency press transmissions to ships

13 meter international sw broadcasting

166.0, 183.54,192.0 USSR space satellites

174-216 TV channels 7-13

220.0-225.0 Ham 1'% meter band

230-260.0 USA space Booster Rocket telemetry

243.0 Emergency alarm signals from aircraf, liferafts
259.7 USSR space satellites

381.8,383.9 US Coast Guard

401-403
420-450
460-470
450-512
470-512
512-890
860-912

Weather satellite (earth to space transmissions)

70 cm ham band

Weather satellite (space to earth)

UHF public service band, police, fire, etc.

TV Channels 14-20

TV Channels 21-83

Future UHF-high public service band police, fire, etc.

922.75 Beacons from USSR deep-space probes
925.24,926.06 USSR space satellites
1215-1300 Ham band

1670-1710 Weather satellite and space research

2200-2300 Space research “S" band
2300-2450 Ham band

information. Find your stations
by listening intently as you
tune across the whole dial of
your receiver. Stop and listen
carefully to anything that
sounds unusual.

Thousands of interesting
radio transmissions are made
in plain language for you to
hear. Many other are in
different languages. Some are
in special codes such as CW or
radioteletype. You can hear the
dots and dashes of code with a
receiver which has a BFO or
CW switch position. Radio-
teletype can be copied on
equipment that sells for under
$200, including $150 for an

electronic gadget to convert
signals from your shortwave
set and drive a used Teletype
machine.

Slow-scan TV and facsimile
(FAX) can be seen with a
converter which takes sound
from your receiver and changes
it to pictures on a monitor. The
same gear, with a special
receiver, will permit you to
receive weather-satellite photos
of Earth.

“Underground” radio

Non-amateur stations
sometimes take cover in the
amateur radio bands, hoping
their signals will be masked by

hundreds of legitimate users of
these frequencies. For
example, there is a
radioteletype station beaming
signals out of mainland China
on a number of frequencies
inside the 20-meter ham band.
The China station sometimes
pops up with very loud signals
on ham radio sets in North
America. It begins
transmissions with an
apparently meaningless series
of letters and numbers in CW,
and then switches to
radioteletype. The transmitter
is high-powered and moves
around the dial from 14.0 to
14.2 MHz. Bob Gutshall,
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A random length of wire will suffice faor
the usual short-wave receiving equip-
ment, but most of the scanners and
monitors for vhf require an antenna that
works well at the upper end of the spec-
trum. The Ringe Ranger, by Cushcraft,
provides some gain for improved signal
recepticn, and can be obtained for dif-
ferent portions of the Public Service
Bands.

W3BTX, Altcona, Pennsylvania,
and other hams who like to
chat with friends around the
globe, listens for the
mysterious Chinese station as
an indicator that the 20-meter
amateur band is open for
communication all the way to
the Far East.

Roy Goshorn, operator of
station W3TEF in Bellwood,
Pennsylvania, tunes the lower
end of the 80-meter amateur
band around 3.55 MHz for

*Listening is okay, but making use of
the information you hear is illegal
under the law, unless you are a
member of the police or fire agency
authorized to use those frequencies.
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signals from the Russian
fishing fleet on the high seas.
Roy says the ship-to-ship voice
transmissions, usually in
Russian but scmetimes in
Czech, are heard best early in
the morning along the coasts.
He reports that signals are
strongest when the fleet is
closest to shore.

Ferreting out secrets of the
radio waves and eavesdropping
on the snoops is very popular
today. Hundreds of thousands,
if not millions, of Americans
are listening to police and fire
calls on scanners and other
police-radio receivers. Scanners
are recejvers tuned to several
police and other public-service
frequencies.* The set listens to
each frequency in sequence
and stops at one frequency
when a signal appears there.
Scanners let you listen to only
those frequencies where local
police action is likely to take
place in your town.

More equipment —
for vhf and uht

| use the same scanner for
police calls and monitoring the
local two-meter ham band. | set
my scanner to the two-meter
frequencies used by local
amateurs and, when someone
comes on the air for a chat, my
scanner lets me hear the
conversation. | use the
Realistic PRO-14 scanner
available at Radio Shack stores
and the Bearcat BC-101
programmable scanner, each
with a Cushcraft Ringo Ranger

SS5RA=T communications pECenEn

two-meter antenna on the roof
of my house. | hear all police,
fire, ambulance and ham
chatter for many miles around
with that set-up.

You also can hear foresters,
highway crews, garbage trucks,
press crews, and remote radio-
station broadcast pickups on
scanners and other receivers
capable of listening in the vhf
and uhf portions of the
spectrum. These public service
bands are called vhf /ow for
frequencies of 30 - 50 MHz; vhf
high for 150 - 173 MHz; and uhf
for 450 - 512 MHz. Note that
there is a ham band just below
(10 meters) and immediately
above (6 meters) the 30 - 50
MHz range, plus the amateur
2-meter band just below 150
MHz, and the 70-centimeter
ham band just below the uhf
pclice band. Most scanners will
tune far enough out of their
intended coverage area to let
you hear hams.

You will be able to hear vhf
and uhf signals not more than
15-30 miles away, especially in
hilly or mountainous terrain,
compared with shortwave
signals which skip around the
globe, beyond line-of-sight
distances. Shortwave signals
bounce between the ionized
layer in our upper atmosphere
and the surface of the Earth,
skipping from peint-to-point
around the world. Vhf and uhf
signals usually do not skip, so
you must be within line of sight
of a transmitter to get the
signals.

A recent addilion to the list of short-wave receivers is the Drake SSR-1. It is all solid-
state, light weight, and provides continuous coverage of the frequencies between 500

kHz and 30 MHz.



Other two-way radio stations
transmitting in the vhf and uhf
public-service bands are
operated by businessmen,
motion-picture film crews, oil-
pipeline workers, heavy-
construction workers, farmers,
home fuel deliverymen, water
companies, power linemen, tow
trucks, railroad trains, buses,
taxis, shipyards, yacht clubs,
marinas, hospitals, doctors,
Civil Air Patrol airplane
searchers, rescue squads,
school buses, and mobile
telephones.

Not all such services will be
available to you in your home
area, but many will be there for
you to overheard. Remember,
you can listen all you want to
any band. But Federal Laws,
with stiff penalties, say you can
not repeat to anyone, under any
conditions, the content of
signals you hear on the air. And
you can't use information you
overhear for your own personal
gain. Nevertheless, you sure
can have fun listening. HRH

Publications

Publications listing many of the
frequencies where you can hear
secretive stations include:
Confidential Frequency List by
Robert B. Grove, published by
Gilfer Associates, Inc. for $5.45;
the annual World Radio TV
Handbook, published in
Denmark is a popular guide to
the international broadcasting
stations and their frequencies
for $10.95. Both are available
from Ham Radio’s Communica-
tions Bookstore, Greenville, New
Hampshire 03048.

Police Call Directory, listing
fire and police emergency
communications frequencies for
your area is available at a Radio
Shack store near you. Net
Directory for the current year, a
listing of hundreds of
scheduled amateur radio on-the-
air meetings, is available as a
service to members of the
American Radio Relay League,
225 Main Street, Newington,
Connecticut 06111,

How You
Can Convert
Your Rohn

25G Tower to a
FOLD-OVER

CHANGE, ADJUST OR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THE GROUND.

If yvou have a Rohn 25G
Tower, you can convert it to
a Fold-over by simply using
a conversion kit. Or, buy an
inexpensive standard Rohn
25G tower now and convert
to a Fold-over later.

Rohn Fold-overs allow you to
work completely on the
ground when installing or
servicing antennas or rotors.
This eliminates the fear of
climbing and working at
heights. Use the tower that
reduces the need to climb.
When you need to “get at”
your antenna . . . just turn
the handle and there it is.
Rohn Fold-overs offer un-
beatable utility.

Yes! You can convert to a
Fold-over. Check with your
distributor for a kit now and
keep your feet on the ground.

AT ROHN YOU GET THE BEST

Unarco-Rohn

Dwvasion of Unarco Incusiries. nd
MO Box 2000, Peona. llinois B1601
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CALL TOLL FREE

0-228-4097

- | Kenwood
Yaesu
Drake
Hy-Gain
ICOM
Ten-Tec
Dentron
Swan
Tempo
Wilson
Midland
Bearcat
CDE Rotors
ETO Alpha

HY-GAIN SPECIALS

THEDX X 6 elerment super Thunderbird

reg $249.95 Now $209 95
TH3-MK3 3 element tri-band

reg $199.95 Now $169.95
TH3JR 3 element tri-band

reg $144.50 Now $129,95
TH2MK 3, 2 element tri-band

reg $139.95 Now$124.95
18HT Hy-Tower,

reg $279.95 Now $239.95
1ZAVQ 10-20m vertical

reg $37.95 Now $33.95
14AVO/WB 10-40m wertical

reg $67.00 Now $57.00
18AVT/WB 10-80m wvertical

reg $97.00 Now $84.95

ETO ALPHA 76
reg. $1195 only $1050

ETO ALPHA 374
List $1595 only $1395

WILSON MARK II
Slim line only $199 ppd.

BEARCAT 210 SCANNER
list $350 only $279

ICOM 22s
list $299 only $249

Call for similar savings
on all these excellent lines

Commmunications Center =

The Radio Store
443 N. 48th, Lincoln, Nebraska 68504 In Nebraska Call (402)466-8402

B
®

UNADILLA
“W2AU" BALUN

M WTRABANE CARD

\BAHKEMEHIE&REJ
J

\

‘\

QLD
™

REYCO
“W2VS" ANTENNA COILS

32195

pair

HANG-UP
HOOK

ALUM/POLY
CAPACITOR

5/5 HARDWARE

$1495

BUILT-IN® WEATHERIZED

DEALERS WANTED-NOW OVER 200 WORLD-WIDE

LIGHTNING colL i
ARRESTER KW-40
- 20
SILVER PLATED =15
FULLY
§0-229 ENCLOSED -10
MACHINE-GROQVED
POLY COIL FORM
"UNADILLA ORIGINATED! *FREQUENCY-MATCHED PAIRS!
World Famous Among Hams ® Only 70z andB8 x 134 Turns Your Antenna Into A = F!ugged — QOver 300+ Pull
Armed Forces. Communica- diameter Multi-Band' Professionals B Wealherized
hions Industry. Why? ® Reduces TV Jemand Reyco! Why? m Models for 10, 15. 20, 40
® Fach BALUN ZKW PEP ® Improves F/Bratios ® Precision Machined Meters
lested u Weatherproof 8 Frequency-Matched Pairs ® Complete Instructions
= Lightning Arrester m Complete Instructions m Only 6oz and 5'ax 1% ® Multi-Band Length/
® 6004 Pull—NoInsulator ® Anlenna Length Tabie diameter Tuning Data

Needed

AT YOUR HAM DEALER - If not, order direct (Add §1)
Need the name of your nearesl dealer, lechrical help, literature?
ROGER!

Call us TOLL-FREE and ask for Hugh Gunnison, WA2Z0OT
NYS 1-800-962-7965 OTHER STATES 1-800-448-1666
TWX: 710-541-0453 CABLE. MICROFILCO

UNADILLA/REYCO DIVISION, Microwave Filter Company, Inc., 6743 Kinne Street, East Syracuse, New York 13057

\.
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All in the family.

The Standard

Feather Touch
Keyer
$69.95

Mo moving parts! The Kantronics Feather
Touch Keyer responds to the lightest touch. No
more slapping or sloshing! No moving parts also
means the end of adjusting and readjusting before
each QS50.

The Feather Touch sends self completing
dots and dashes, adjustable from 7% WPM, and
glves you a great fist on the air. Attractive design
and compact size make the Feather Touch a
mrfessional addition 1o the shamest ham station.
Design features keep the keyer from creeping away
as you send.

This battery powered unit is great for
partable use or home operation with the aid of any
DC power supply from 5:15 velts. Pick up a
motionless keyer today!

Notcher
CW Filter $34.95

Make your CW receiver selectivity
razor sharp with the Kantronics
Notcher Audio CW Filter. This
filter makes sense out of the biggest
pileups! The Notcher funnels down to
150 Hz @ -3dB to separate signals that
appeared to be on top of each other
before. intervals

Your Notcher will operate portable
with a 9 volt intemal battery, or from
your 5-15 volt DC power supply.

Designed to look sharp too, the
Notcher is one in a growing family of
Kantronics quality products. Our aard aut
quality is more than skin deep. One
lack inside will tell you the Notcher is
built to perform!

KHz intervals.

The Kantronics Code Speed-
Building Kit offers perfect computer
generated code. Code is sent to exact
Marse specifications as used by the FCC.
Choose 5, 7%, 10, 13, 16 or 20 words
per minute tapes. Oscillaior and brass

Frequency

Calibrator

$39.95

Kantronics frequency calibrator is The
Standard. Advanced CMOS circuitry checks vour
frequency with crystal contralled accuracy. Zero beat
your transceiver to The Standard at 50 KHz

No direct connections are needed, the unit transmits
to your receiver. Internal jumpers adjust The
Standard for a choice of 25 KHz, 50 KHz or 100

Powered by battery for portable operation,
or 5:15 volt DC power supply. The Standard is a
handsome station accessory that locks sharp. inside

Be confident of your frequency.

|
Magnetic Mount S
é !

The Kantronics Mobile 2
Antenna offers a reasonable alternative
to the high priced VHF antenna! The
Mobile 2 is a high-quality, quarter-
wavelength antenna that is quickly
installed.

Choose between magnetic or trunk
mounting bases. Both include 18 feet
of RG-58/U) coax cable and standard
PL-259 connector. Specify 147 MHz or
220 MHz whip and coil assembly.

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

Trunk Mount

More details? Ad Check page 86.

EEKANTRONICS

The Lightweight Champs.

1202 East 23rd Street Lawrence, Kansas 66044
Il Bl B BE B B . 1
Name
I Address I
City State 2ip

I Card No. Expires I

I — Code Kit with
— Notcher - $34.95
__ Mobile 2 Trunk - $6.95
I — Mobile 2 Magnetic - $14.95
_ Whip and Coil - $4.95 147 220

WPM tape - $19.95 .
_ Feather Touch - $69.95
_ The Standard - $39.95

l KS & MO add 3% sales tax
Bl N I gl

Master Charge, Visa, check or money orders only!

m == l
9 3! 842-7745
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BOX

—

Dear Horizons:

First | want to thank you for
publishing the first magazine I've
seen that really is interested in
the future ham.

I am a licensed CB operator,
but | discovered ham radio when
| was about 10 years old. My
cousin, KEVVV, put me in front of
his radio station and gave me
some basic instructions on how to
tune the receiver; | heard things
and people | had never dreamed
of. | was totally impressed!

Since that time | have wanted to
be a ham but never knew how or
what | should do.

I'm now almost 30, but | plan to
possess at least a Technician
license before my next birthday.
Your magazine promises to aid me
in that goal. | hope that between
your magazine and friends who
are hams, | can getl there,

As you can see | have entered
my order for a one-year
subscription, Thanks and my best
wishes for success.

L. W. Crooks
Independence, Missouri

Dear Horizons:
| would like to receive your
information on becoming a ham
radio operator. Although my father
is a ham, K2LB, | haven't really
been interested. But in the
magazine, Ham Radio Horizons, |
found new words, with their
definitions, the articles were
interesting and easy to read. So
please send the information.
Jim Herzog
Rochester, New York
Glad to oblige, Jim. Our
information package is on its way.
Editor
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Dear Horizons:
| have never written to any
magazine before, but you deserve
it. Unlike other magazines, when |
get it | read it from cover to cover.
| do not have my license yet, but |
am working on it with a tape |
bought from you. Enclosed is my
form for renewal of my
subscription.
K. G. Fuller
Prosser, Washington

Dear Horizons:

Ham Radio Horizons is a
beautiful publication in all
respects. | am a charter subscriber
and intend to save every issue
{using your special binders).

I can think of only one way to
make it perfect, and that is to
issue an annual index. There is
such a profusion of vital articles
that retrieval could become a
problem.

Please consider an annual index.
It could be incorporated in the
December issue, or sold at an
extra charge. Whatever the cost,
it would be worth it to me.

William T, Pace
South Charleston, West Virginia

Your fetter arrived while we were
in the process of preparing the
annual index for the December 31,
1977 issue (also called the Wrap-
Up issue). It will be in each
December issue, William, so you'll
have it at your fingertips at no
extra charge. Thanks for writing

to us. Editor

Dear Horizons:

| read your article about
electrical terms being like
automobile terms. | decided that
if my mother, WA4GUS, father,
W4UZJ, brothers Chris (12 years
old), WA4KWA, and Bobby (11
years old), WA4QLM, have Extra,
Advanced, and General class
licenses, | could also pass the
General, | had a Novice license
when | was 8 years old and take
the code at 20 words per minute,
but | always thought theory was
hard. Your article was very easy
lo understand.

Now | have my General-class
license! (I am 10 years old.)

Andrew Moffitt, WA4QLN
Lake Park, Florida

Dear Horizons:

You have a fine magazine. I'm
sorry to be so late with my
subscription. . . | know | will enjoy
reading it every month. | am one
of the few remaining really Old
Timers .. .in 1923 | helped to
build the transmitter for Don Mix
(W1TS) to take to the Arctic, and
helped monitor his signals in
Chicago at the time,

| am back on the air now, after
54 years of being away from it.

My General-class license came
back to me in August, 1977, on
my 74th birthday.
Fred Cassens, WB7SOT, (ex-9DB)
Phoenix, Arizona

Congratulations, Fred, on both the
birthday and the General-class
ticket. It's good to have someone
with your experience around to
cast a critical eye at what we are
trying to do. Editor

Dear Horizons:
| did not renew my Horizons
subscription because of your
article about CB in your latest
issue. | subscribed to a ham
radio magazine, not a CB
magazine. | am extremely
disappointed in you.
James L. Grubb, WB1AFL
Stoneham, Massachusetts

Dear Horizons:
| feel that it's only fair that you
warn those hams who are adamant
toward anything pertaining to CB
that the odds are greatly in favor
of Saint Peter being a CBer
rather than a ham. Do unto others!
Rev. S. W. Paul, WABQWN
Wintersville, Ohio

Dear Horizons:
| would like to drop a few lines
to say how good your magazine is.
Presently, | am working on my
code and hope to obtain my
General licket in the near future,
Enclosed is my check for one
year's subscription and for a copy
of the August issue. | was very
impressed with “Going Sailing
With Amateur Radio.” After all,
sailing is another hobby that goes
hand in hand with Amateur radio.
Louis Silva
Sausalito, California



INTERNATIONAL CRYSTALS

70 KHz to 160 MHz

HOLDER TYPES
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HG-17/U :

CRYSTAL TYPES

(GP) for "General Purpose" applications

(C8) for "Commercial” eguipment

(HA) for "High Accuracy’ close temperature
tolerance requirements

International Crystals are available from 70
KHz to 160 MHz in a wide variety of holders.

WRITE FOR INFORMATION

—"-l!-—- 040 dla.
HC-25/U

INTERNATIONALCRYSTALMFG.CO.,INC.
10 North Lee, Oklahoma City, Oklahoma 73102
405/236-3741

HC-18/U

F-13
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BENCHMARKS

Simplified Transistor
Testing

Here is a fast and simple
method for separating usable
transistors from defective ones.
Only an inexpensive ohmmeter
is needed, and there are no con-
fusing polarities or ““rules of
thumb' to remember.

Set the ohmmeter to the X100
range, touch the probes to the
base and emitier leads and note
the reading. Reverse the probes
and take a second reading. If
the transistor is good, there will
be a wide difference between
the two readings. If the readings
are very similar, the device is
defective. Make the same eval-
uation between the base and
collector leads. End of test. Of
course, to determine the quality
of transistor performance, a
more elaborate testeris
required.

The theory of this test is
equally simple. Both bipolar and
junction field-effect-transistor
junctions exhibit the properties
of two diodes, in addition to
their ultimate role of controlling
current flow. A transistor
becomes inoperative if either
junction is not functional. Thus,
the simple test of forward and
reverse currents through tran-
sistor junctions will reveal
defectivedevices. Before testing
very-low-voltage bipolar or jfet
devices, take one precaution:
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use another meter to confirm
that the battery voltage at the
ohmmeter probes does not
exceed the ratings of the tran-
sistorunder test.

To test jfet devices without
observing polarities, hold one
ohmmeter probe on the gate
terminal, then touch the other
probe to the other two terminals
in turn, and note the readings.
Next, reverse the probes, hold

4 0.0

one probe on the gate terminal,
and again take readings at the
other terminals. One set of read-
ings will range between 10 and
100 ohms, and the other pair of
readings will be almost infinite,
through a usable jfet.

If unmarked transistors are to
be identified as to type (pnp,
npn, jtet), label the ohmmeter
probes with the polarity of the
voltage appearing there, which
you must determine with
another meter.

Gene Brizendine, W4ATE

Transmit/Receive
Switch

Hereis asimple T/R switch
that will work on the 80 through
10 meter amateur bands. The
parts will fit in a small metal box,
and the tube may be mounted on
a bracket inside the box, or it
can be external. Keep the con-
nections between the coaxial
connectors short, as well as the
leads to pins 1and 5 on the
tube. It will work with 100 to 200
volts of plate supply, which can
be taken from your receiver or

TO RECEIYER f‘i : | }i
} RFC
7

2

TO ANTENNA

g
TRAKSMITTER

100 - 200 vOLTS

o

Fig. 1. The schematic diagram of the
simple T/R switch is shown at A, and a
companion power supply at B. All resis-
lors are 1/2-watt, and all capacitors are
disk ceramic with a 1000-volt rating. The
connection between J2 and J3 should be
as short as practical, as should the
leads to pins 1 and 5. The coaxial con-
nectors can be of whatever style is com-
patible with your transmitter and re-
ceiver. This circuit is not recommended
tor lransmitters of above 500 watts
outpul.
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transmitter. Alternatively, you
can build the simple power
supply shown, using one of the
inexpensive transformers
available from many dealers or
surplus stores.

Dennis Grindrod, WA1EHF

Phillips Screwdriver

Make a powerful combination
screw driver, for removing
Phillips-head screws in cramped
quarters, by grinding one end of
an Allen wrench so it fits the
Phillips screw slot. The other
end of the tool can still be used
on conventional Allen-head set
SCrews.

Harry J. Miller

15-Meter RFI

While working as a
technician for the State of
Wisconsin, | received RFI
complaints from our radio
dispatchers at least once
a year,

The RFl was a keyed carrier
that opened the squelch on a
42.220 MHz fm receiver. This
receiver's antenna was about
1200 feet (365m) above average
terrain and within 4 miles
(6.5km) of a population center
of 35,000 people. We had a
number of other receivers on
42.220 MHz but these were in
remote regions of the state and
| rarely had RFI complaints on
these,

Each time | had the RFI on
this receiver it turned out to be
a newly licensed Novice,
operating on 21.110 MHz. Either
they weren't using a lowpass
filter, or they were using one
with a cutoff frequency above 6
meters (50 MHz). In all cases, |
recommended using a lowpass
filter with a cutoff below 42
MHz, or staying clear of any
15-meter frequency whose
second harmonic fell on the
frequency of a station within 5
miles (8Bkm) of them.

| never had a problem with
the same amateur twice.

Duane J. Meyer, K9PVY
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It’'s HERE!

When your customers say, “‘I've come for ICOM,” you
can say, “‘You've come to the right place; "HAM'-
BUERGER NOW stocks the ICOM line!"

IC-21

Call or write TODAY for our very best deal on:

AMP, Ameco, Amphenol, Antenna Specialists, ARRL publications, Astatic,
B&W, Bearcat, CDE, CES, Callbook, Covercrafl, Crystek/iBowmar, Cushcraft,
Drake, HEP, Hallicrafters, Ham Key, Hustler, Hy-Gain, lcom, LMB, MFJ,
Mosley, NPC, Nye, Regency, Rohn, SST, Sams, Standard, Swan, TAB, TPL,
TRW, Telex, TenTec, Vibroplex, Weller, Wilson.

CALL for special deals for HAMS on the Bearcat 210!
REMEMBER: We pay shipping charges on all prepaid orders!

“HAM” BUERGER, INC.

ELECTRONIC EQUIPMENT DISTRIBUTOR

WeiSEIE R 68 NORTH YORK RD.

WILLOW GROVE, PA
19090

(215) 659-5900

WEB3BPJ-Bob
WB3GXP-Dave
WB3HOF-Jeff

FOR THE HAM

A BELT BUCKLE

From The COLORADO SILYER CO

Cast In SOLID BRONZE
ENGRAVED WITH CARE

This fine personalized belt buckle
can be yours for only $12.50, plus
$1,00 for postage and handling.

OR SEND FOR FREE DESCRIPTIVE
BROCHURE.

COLCRADO SILYER CO

P. 0. BOX 1755
ASPEN, COLO. 81611

=
o)

COLO, RES. INCLUDE 3% SALES TAX

We support the
ARRL Code

of Ethics

MARCONI
PERSONALIZED
QSL CARDS

New Three-color Cards
. . .from Rusprint

s Call Letters — Black

» Marconi Spark Goil and Spark Gap -
Gold and Brown

» Size - 312x5'2

* Coated Stock

* Standard Report
Form on Reverse Side

* 100 cards $10.00

= Additional 100 - $5.00

* QSL Catalog - .25

Order style # 407

8301 N Askew

Mpmnan City. Mo E4110

Mail Check or Money Order To:
RUSPRINT —

P. O. Box 7575 - Dept. Y-278 -
North Kansas City, Mo. 64116
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Wa t ts OOOkin ’? [t could be the final amplifier

in your xmir if you're not adjusting to peak performance witha. . .

Drake Directional RF Wattmeter

Here's why: e Quick, accurate adjustment of antenna resonance and impedance
match » Easily adjusts matching network ® Directional, through
line, highly accurate ® Continuous monitoring of antenna perfor-
mance and either forward or reflected power ¢ Indirectly measures
radiated power (forward minus reflected) and VSWR using nomogram
included * Removable coupler for remote operation.

Specifications Ww-4 WV-4
Frequency Coverage 1.8-54 MHz 20-200 MHz
Power Capability Hi Range 2000 W 1000 W
{cont. duty) Lo Range 200 W 100 W
Accuracy of Reading + (5% + 1% of full scale)
Line Impedance 50 Ohm resistive
VSWR Insertion no more than 1.05:1
Drake WV-4 Size 140x9.5x 10.2 cm
A g And the price is not too hot to handle . . . $79.00 I $89.00

5 540 Richard St., Miamisburg, Ohio 45342
R. L. DRAKE COMPANY ﬁ@ Phone: (513) 866-2421  Telex: 288017

®
; Western Sales and Service Center, 2020 Western Street, Las Vegas, Nevada 89102 = 702/382-9470

CHAMDEEN’

Reprint from November 1977 Distance
NATSO Truckers Naws trom G

Geiger X& K Retail

etal S15995- Amateur net

RS ey
i i
NChuicle cal v Mul it is by far th
NCILIC = i a Wt or Mul z s by far
Incluce cal with is & Whistler Multiband. It is by (ar the
. 4 ' best detector on the market, and the only
Ordér L way to fly! A15159.95 vou've never had it

siv pood, s your license, and you are

Colo. residents add 3.5 tax,

YO O0O0OGOO

w— \>CHONICS

VISA
L 303-893-5525
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CALL TOLLFREE
1-800-535-9598

LA.RESIDENTS CALL COLLECT

AUTHORIZED DEALERFOR...

$KENWOOD )
SMNIE [E2AICOM] vaESU! W

\_/'

ROHN FOLD OVER TOWERS
ATLAS ¢BIRD e CDE e DENTRON
ETO ¢ HUSTLER e HY-GAIN
KLM ¢ LARSEN * MOSLEY
SWAN ¢ TEMPO ¢ TEN-TEC
TRI-EX ® WILSON ¢ CUSHCRAFT

* Prompt phone and mail service

® L arge inventory

* Same day shipment if ordered before noon
¢ Visa and Master Charge accepted

RIGITAL ELECTRONICS INC.

1201 ANNUNCIATION ST.
P.O.BOX 30566

NEW ORLEANS, LA. 70190
PHONE 504-568-9879

More details? Ad Check page 86. March 1978 [E;:] 69



PRODUCT
SHOWCASE

Kenwood TS-520S
Transceiver

Trio-Kenwood has recently in-
troduced the new TS-5208 hf
transceiver. It retains the field-
proven characteristics of the
popular TS-520, and incorpo-
rates many of the ideas, com-
ments, and suggestions for im-
provement from amateurs world-
wide.

The first major difference to
be seen in the TS-520S is its full-
band coverage, including 160
meters. Of course, transverters
for 6 and 2 meters can also be
used with the TS8-520S. Provi-
sions for attaching a digital
display (model DG-5) have been
included on the back panel. The
DG-5 contains 6 digits which
display your operating frequen-
cy while you transmit and
receive.

Other new features of the TS-
520S include an rf attenuator;
new, improved speech proces-
sor; vernier tuning for final plate
control; and a new monoscale
analog dial. The TS-520S is com-
pletely self-contained with a
built-in ac power supply. The ad-
dition of the DS-1A dc¢ to dc con-
verter (optional) permits mobile
operation of the TS-520S. The
transceiver also has two con-
venient RCA-type phono jacks
on the rear panel, labeled Phone

70 [:E{l March 1978

Patch In and Phone Patch Out,
for quick, easy, hookup of al-
most any phone patch. For CW
buffs, the CW-520 500-Hz filter
can be easily installed and will
provide improved selectivity
on CW.

In addition to the DG-5 and
CW-520, other accessories such
as an external vfo (VFO-520S)
and external speaker (SP-520)
are also available to make a
complete station which any
amateur would be proud to own.
These and other Kenwood Prod-
ucts are available from author-
ized Trio-Kenwood dealers
throughout the United States.
For a list of authorized dealers
and more information on the
TS-520S8, write Trio-Kenwood
Communications, Inc., 1111
West Walnut Street, Compton,
California 90220; or use ad
check on page 86.

DenTron Jr. Monitor

DenTron's newest tuner,
called the Jr. Monitor, has
power-handling capability of 300
watts, and can handle balanced,
coaxial and random-wire-fed an-
tennas. It also includes a rela-
tive-power-output meter and a
mebile-maounting bracket. The
Jr. Monitor measures a mere
5 1/2-inches wide by 2-3/4-inches
high, by B-inches deep (14x7x-
15cm). This size makes it ideal
for portable, mobile, or fixed op-
eration. Designed to handle vir-
tually any transceiver or re-
ceiver-transmitter combination,
the Jr. Monitor is priced at
$79.50 and is available at Den-
Tron dealers throughout the Uni-
ted States and the world. For
more information, write DenTron
Radio Company, 2100 Enterprise
Parkway, Twinsburg, Ohio
44087, or use ad check on
page 86.

Heath Self-Instruction

Microprocessor Course

Heath Company has intro-
duced its ET-3400/EE-3401 mi-
croprocessor learning system.
The EE-3401 self-instructional
course employs Heath's individ-
ualized learning techniques to
instruct the student in micro-
processor operation, interfac-
ing, and programming. The ac-
companying hardware and soft-
ware experiments provide valu-
able hands-on experience via
the ET-3400 microprocessor
trainer.

Instructional materials in
microprocessor operation and
design, applications, machine-
language programming, hard-
ware, /O interfacing, and much
more, are all featured in the
EE-3401 microprocessor course.
The ET-3400 trainer features the
popular 6800 microprocessor,
256 bytes of RAM (expandable to
512 bytes), a 1k ROM moniter,
and 6-digit hexadecimal display
and keyboard. Breadboarding
sockets permit fast construc-
tion of experiments and special
prototype circuits.

For further information on the
EE-3401 microprocessor course
and ET-3400 microprocessor
trainer, mail-order priced at
$89.95 and $189.95 respectively,
write for a free catalog to Heath
Company, Department 350-460,
Benton Harbor, Michigan 49022,
or use ad check on page 86.

Rechargeable
Lantern Battery

Globe-Union, one of the
world's largest manufacturers of



automotive batteries, has an-
nounced the availability of a six-
volt, rechargeable lantern bat-
tery. Globe is best known as the
developer of the Sears DieHard
battery. Globe calls the new
power unit the Gel/Cell Lantern
Battery, and says that, for the
first time, it brings the reliability
of their complete Gel/Gell indus-
trial battery line to the con-
sumer. According to Globe, it's
totally rechargeable for 300
cycles or more, which means it
provides more than 1800 hours
of light, the equivalent of over
300 throwaway batteries. And
the battery gives full power after
each charge, unlike non-re-
chargeable batteries that lose ir-
replaceable power whether they
are used or not.

The new Gel/Cell Lantern Bat-
tery features spring contacts
and is encased in a tough poly-
propylene case proven effective
in automotive applications. It
also contains a self-resetting cir-
cuit breaker that protects the
lantern battery from damage if
the terminals are shorted. The
battery operates much more effi-
ciently than non-rechargeable
batteries at low temperatures,
providing approximately 50 per
cent of its power at 0°F
(—18°C).

For further information, con-
tact Bob Scrima, Sales Manager-
Special Products/Battery Divi-
sion, Globe-Union, Inc., 900 E.
Keefe Avenue, Milwaukee, Wis-
consin 53201, phone (414)
228-2393, or use ad check on
page 86.

New OSCAR Book

What's OSCAR? It's a series
of communications satellites
designed and built by amateur
radic operators. The best thing
about them is their accessibility
— anyone with an inexpensive
receiver and simple antenna can
hear the tiny satellites as they
pass overhead, and persons
holding amateur radio licenses
can transmit voice and Morse-
code signals up to them as well.

OSCAR is an acronym for

Orbiting Satellite Carrying Ama-
teur Radio. A new book pub-
lished by The American Radio
Relay League provides every-
thing the interested electronics
and space buff needs to know to
track, listen to, and transmit
through the spacecraft. This
new book Getting to Know
OSCAR — From the Ground Up

is a complete guide to the ama-
teur satellites. Its 14 sections in-
clude an introduction to the ex-
citing world of space communi-
cations, the equipment needed,
a description of the brand-new
OSCAR (and future ones now
under construction), and a dis-
cussion of their many practical
uses, such as relaying of medi-

THIS YEAR...

GeT oN TOP witH ALPHA

A GREAT OPERATING YEAR IS STARTING RIGHT NOW.
SUNSPOTS ARE UP — CONDITIONS SHOULD BE THE BEST IN YEARS.
THOUSANDS OF ENTHUSIASTIC NEWAMATEURS ARE ON THE BANDS.
HAMMING WILL BE TERRIFIC —

BUT COMPETITION WILL BE ROUGH!

WHEN QRM RAGES AND THE PILE-UPS DEEPEN,
WOULDNT YOU LIKE TO HAVE. ..

. and

B ALL THE ROCK-CRUSHING POWER YOUR LICENSE ALLOWS — on alf modes — with no need
to ‘baby’ your linear, no duty cycle or tima limit at ali?

W INSTANT BANDCHANGE 'NO-TUNE-UP’ all the way from 10 through B0 meters, with the
exclusive ALPHA 3747

W COVERAGE ALL THE WAY DOWN TO 160 METERS with the smaoth-tuning, extra-rugged
ALPHA 76 powerhouse?

B CRISP, PENETRATING "TALK POWER™ — as much as 10 dB extra to “punch through’ when
the going gets really tough, with the ALPHA/VOMAX split band speech processor? It's as
effactive as the best rf processor, lower in distortion, and very easy to use with any rig!

B THE PROTECTION OF A FACTORY WARRANTY THAT RUNS A FULL 18 MONTHS — six
times as long as competitive units? [ETO tries to build every ALPHA to last forever . .
wae're making progress: not one single case of ALPHA 78, 770, or 374 power transformer
failure has ever been reported!]

B THE PURE PLEASURE OF OWNING ALPHA?

SURE YOU CAN BUY A CHEAPER LINEAR —
BUT IS THAT REALLY WHAT YOU WANT?

ALPHA:

START ENJOYING THE ALPHA EDGE NOW. Call or visit your nearest ALPHA/ETO dealer, or
ETO direct, right away, and you can have prompt delivery of your new ALPHA linear amplifier
and ALPHA/VOMAX processor. While you're at it, ask for illustrated literature describing all
ALPHA products in detail, as well as a copy of “Everything You Always Wanted fo Know About
{Comparing] Linears . . . But Didn't Know Whorm to Ask, ™

EHRHORN TECHNOLOGICAL OPERATIONS, INC.
BOX 708, CANON CITY, CO 81212 (303) 275-1613

b
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YAESU

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

® ALL NEW DIGITAL MODELS
ARE NOW IN STOCK.

¢ CALL US SOON FOR
PERSONAL SERVICE.

TEN-TEC
544 DIGITAL

TRENTON,

AMATEUR SUPPLY

202-886-4934
YAESU — TEN-TEC — TEMPQ — DENTRON

KY. 42286

COHOON

elr

GII.FER

“NORTH
AMERICA’S
SHORTWAVE
MAIL ORDER
PLACE”

One-Stop
Armchair Shopping
For All SWL Needs

#Receivers — Drake, Yaesu — special
mods for better performance = Frequency
Readouls +Receiving Antennas = Antenna
Tuners =Frequency Calibrators * Log Books
#FMor TV Guides *QSL Albums =AM Paitern
Maps  #ITU Publications  =QSL Address Books
*[:onflclenml Frequency List  #Clocks  #All SWL Books

The New 1978
32nd Edition A
WORLD RADIO TV
HANDBOOK ¥
Is Ready!

Listen to the world with this
comprehensive directory of
stations at your side. Best
there is! Only $11.95ppd.

FREE SWL MINI-CATALOG
GILFER SHORTWAVE

Dept, HRH-3, Box 239, Park Ridge, NJ 07656
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MAXI TUNER

SOLVES ANTENNA PROBLEMS!

THE FINEST
ANTENNA TUNER AVAILABLE
— Presents 50.75 Ohm Resistive Load to Your

Transmitter
System

— Improved Ultimate Transmatch Circult Matches
Coax, Random Wire and Balanced Antennas

— Continuous 1.7-30 MHz Coverage

— 229-203 Rotary Inductor (28 pH)

— Rugged Cast Aluminum Turns Counter

— Handles 3 KW PEP

— Monimatch SWR  Circuit

— Heavy Duly Balun

— Velvei-Smooth & to 1 Vernier Tuning

— 0-100 Logaing Scale on Capacitors

— Available in Kit Form or Assembled

— One Year Factory Warranty

— Available without SWR for use with your
present SWR meter or wattmeter,

— Custom VYacuum Capacitor Designs and [Indi-
vidual Components Available

Using  Wirtually Any  Antenna

Call or Write for Pricing, Spec Sheet, and FREE
Amateur Market Antenna Tuner Comparison Chart
That Teils It Like it ts!

P. 0. Box 11
R F POWER Ladysmith, WI 54848
COMPONENTS (715) 532-3971

cal data over long distances.
Each copy also contains an at-
tractive four-color tracking de-
vice that makes finding the sat-
ellites a simple task.

Every amateur radio operator,
short-wave listener, electronics
enthusiast, and technician now
has access to all he will need to
know to enter the space age via
OSCAR. Getting to Know
OSCAR — From the Ground Up
is available for $3.00 postpaid at
Ham Radio’s Communications
Bookstore, Greenville, New
Hampshire 03048. Order
AR-OSC.

Prototype High-

Frequency Receiver

Ulrich Rohde, DJ2LR, has
contributed many excellent arti-
cles on the subject of high-
frequency receiver design, and
a number of readers have asked
if these design ideas have ever
been incorporated into a receiv-
er. The answer is yes — in a pro-
totype built by DJ2LR’s firm,
Rohde & Schwarz. Although the
receiver is a prototype and has
never been placed in production
(so is not available on the mar-
ket), a list of its performance
characteristics should spark the
imagination of those amateurs
who are still interested in build-
ing their own receivers.

The Rohde & Schwarz proto-
type is a frequency-synthesized,
double-conversion communica-
tions receiver covering the
range from 10 kHz to 32 MHz in
steps of 100 Hz, selectable by
thumbwheel switches. In addi-
tion, the receiver is fine-tunable
+ 500 Hz from any preselected
frequency set by the thumb-
wheel switches!

In operation, a signal is re-
ceived by an internal active
antenna or from either of the two
external antenna input terminals
and applied through switchable
filters to a high-power, double-
balanced mixer where it is con-
verted to the first i-f at 41 MHz.

The first i-f signal is amplified
by a push-pull, low-noise fet
amplifier, passed through a



+ 3.5 kHz bandwidth crystal fil-
ter, and delivered to another
high-power, double-balanced
mixer where it is converted to
the second i-f at 455 kHz.

The output signal from the
second i-f is fed into a low-noise,
power fet and a diode circuit,
and then through selectable
mechanical filters. The signal is
then demodulated by either the
ssb/CW product detector or the
a-m detector, depending upon
the receive mode desired. Two
independent agc circuits pro-
vide fast-attack, slow-decay
characteristics (hang agc) for
ssh/CW or medium response
for a-m reception.

The audio amplifier has a
built-in limiter and an active
CW filter for improved recep-
tion. Audio output is through a
built-in speaker, or may be taken
from a rear panel connector. A
rechargeable, built-in Ni-Cad
battery power supply provides
for five hours of continuous
operation. An external power
supply may be plugged in, if
desired; requirements are 13.5
volts minimum, 24 volts maxi-
mum; nominal current drain is
only 250 milliamperes.

Frequency stability is =1
ppm, internal, or an external fre-
quency standard may be plug-
ged in to provide laboratory-
grade stability. Image i-f rejec-
tion is greater than 70 dB, in-
dependent of frequency setting,
and adjacent-channel selectivity
is high because of the mech-
anical filters in the second i-f,
and the active audio filter (CW).

Reception modes are LSB,
UsB, CW, RTTY, and a-m. The
noise figure is 10 dB; sensitivity
is 0.3 pvolt for a 10 dB S/N ratio
(ssb), and 1 pvolt (a-m).

This little receiver, barely a
double handful, features an ac-
tive antenna horizontally or
vertically polarizable, meaning
that no external antenna is re-
quired for most applications! It
is designed for long-range moni-

toring, broadcast reception,
public activities, press, military,
coastal services, ships, time

signals, and many other radio
services.

Enioy Old Time Dadlo
% at It’s very Best??!

i)

ONE FULL HOUR on LP Record, Cassette, or Cartridge
at the Lowest Price Ever!

53 THE SHADOW. Wra Knaws What Evil Luiks in ibg Hiarts of Men? Two compiot pro
Grams Of Aacia’s Maztar of Darkness fras e 1045S Murdas 0 maghem — with 221 of
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BROCKS | 1645

Catalog of 1000's More Programs
Sent FREE with h Order!
To wdel.clncﬂanr e!lolml @n coul r|-

—1
Clip Today and Mail to: - —— I
THE RADIOLA COMPANY kil Prge | Mandig | To'
Sandy Hook, Conn. 06482 Zny Single Galection | § 2,98 75: |5 3.7Q I
I ; : Any Three Selectons| § 8.35 | % .00 $ 7.35
Send me the selections |'ve circled — and hurry! Py Frve Seleciions | $12.50] $1.50 | $14.00) I
Enclosed is my check or maney order for $ Al Fifteen Selections[$96.25 | $1.75 [338.00] |
Please add applicable sales tax. (Sorry, no COD's )
Check choice here: O LP 0O Cassette O Cartridge I
S 678 16 KR |
l Circle selections: 20 27 28 31 39 ARBRESS i
® 53 55 56 58 66 ST |
*Hadia Yesteryear 1877 STATE ZIP, I
‘- You can CHARGE orders over $50n Most Major Credit Cards. Just give Card Number, Expiration Date. and Sugnynurname!d
Y S S S DI D S " S SS— S— o S —— — — WL T SR

ENERGY

CRISIS
SOLVED!

Personal energy crisis? Get precious
RF on DX target with World Record
Breaking antenna that won WEBTYP the
QRP ARC 1,000,000 miles/watt award.
THE JOYSTICK VFA
(Variable freq. ant) gives low angls,
omnidirectional, harmonic free radiation
on all bands 160 thru 10|+ MARS and
receive on all BC & SWW).

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.&/orIlmproved QFactor Receive
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
$%% at present low exch. rate and by
buying direct UK manuf. Rush your
ocrder Mastercharge or check, or
ask for brochure.

PARTRIDGE (HH)
ELECTRONICS LTD.

Broadstairs, Kent, England

Tel. Thanet 625356
G3CED G3VFA

TEN-TEC 570 Century 21 70w CW Transceiver.
Full coverage on 3.5, 7, 14, 21MHz bands, 1 MHz
on 28MHz. Totally solid-state. Instant band change.
No tune-up. Full Break-in. (Hear between transmit-
ted characters) Clean, click free keying. Overload
protection. Built-in low-pass filters. Offset tuning.
Selectivity: .5, 1.0 or 2.5KHz. Adjustable sidetone
level. Built-in AC power supply. Dim.
61/2hx121/2"wx 12'd $288.
574 Century 21w/Digital readout

276 Calibrator
277 Ant. tuner/SWR bridge

mamér éharqe

THE (NTESBANK CARD

BAHHAMERH:MD
-
AMATEUR

ELECTRONIC SUPPLY=

4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone (414) 442-4200

BRANCH STORES:
28940 Euclid Avenue; Wicklitfe, Ohio 44092
Phone: (216) 585-7388
621 Commonwealth Ave.; Orlando, Fla. 32803
Phone: (305) 894.3238
Mote: Branch Stores are set-up to handle Walk-in
business or telephone orders only. They do not have
facilities to respond to written inquiries.
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The “ULTIMATE"” in CW Reception!

COPY ONE,

$89.95

[Introductory Offer]

LOCK-UP

ACTUAL SIZE
3'5" WIDE
2 1a"HIGH
4 1/8" DEEP

COPY ONE IS NOT A FILTER! This station accessory is a must for the discriminating
amateur who operates CW, whether he is an avid CW op or one who engages in CW
for profficiency. The CW signal is processed (not filtered) in a manner which allows
true ULTIMATE STATION REJECTION, a mode which has been previously
unavailable. The circuitry* is totally unique (patent pending),a must for emergency
CW operations. If you haven't had the opportunity to operate a COPY ONE, ORDER

YOURS TODAY!
COPY ONE CW PROCESSOR SPECIFICATIONS & FEATURES:
HUltimate station rejection (almost unbelievable but true!)  BMDiscriminates signals in 80 o 100 cycle increments
W Pitch & volume independent of receiver or transceiver) WFull break-in CW aperation

W Full quieting (1.e., no background noiser without squelch  MIncludes 115 volt AC power supply or may he
W COPY ONE is not a filter, there is absolulely no ringing or battery aperated
background noise MBuilt in code practice oscillator
.Flugs into transceiver or receiver/lransmitter comhbo BLED Im:k—up controls front panel maunted
without modification

ORDER YOURS TODAY ! = [CD{I:: ENE Ill‘d a regastﬂe(hl
Send 539.95 bY Ched( COPY ONE ® ::g ﬂ:\éilxgsn:\;ﬂ%:vlélrgﬁht{;
or money order to: By and for ‘the .abo.ml,.ef’i.

3135 North Cole Road Boise, Idaho 83704 [208] 377-1562 e i, I A

f_ Beams, Quads,

All Band Vertical Antennas

30 YEARS...

of experience in supplying top quality
antennas to Ham Radio operators at rock
bottom prices guarantees high quality and low
prices to navice and experienced operator
alike. Gotham antennas are a classic
case of simplicity in design providing
reliability and contest winning performance,
at rock bottom prices.

Gotham offers a broad line of quads,
full size beams and all band vertical antennas
| tosatisfy the needs of all Ham Radio
operators. For literature and full
information on our complete line, please
send self-addressed stamped envelope.

GOTHAM

2051 N.W. 2nd Avenue
Miami, Florida 33127

For fast action, call
(305) 573-2080

Beams, Quads, All Band Vertical Antennas
e

e s e & et - s
( BUY FACTORY DIRECT & SAVE! SEND FOR FREE LITERATURE.
USE YOUR BANKAMERICARD OR MASTER CHARGE
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RTTY Can Be Easy!

Have You Wondered . . .
What Owning a RTTY Station Would be Like?

Have You Thought . ..
About Finding Out but Didn’t Know Who to Ask?

'ASK THE GUYS AT HAL!

Our sales and service stalf will be happy to assist you
in your choice of RTTY equipment, answer questions
about RTTY, and provide assistance if problems do
arise. In addition, all HAL amateur RTTY equipment
manuals can be purchased for $10.00 each for an
advance look (applicable to future purchase of that
unit).

Write today for HAL'S new catalogand RTTY gquide and discover howmuch fun RTTY can be.

HAL COMMUNICATIONS CORP. For our European customers

Box 365
Urbana, llinois 61801
217.367-7373

Answers to common RTTY questions are featured
in the center-fold of our new amateur radio catalog.
Such questions as “What da Ineed?”, “Howdo | hoak
it up?”, and “What frequencies do [ use?” are dis-
cussed. Technical points concerning RTTY pulses,
FSK and AFSK, and high-tones vs low-tones are
covered.

see HAL equipment at:
Ruwhter & Co . Hannouer
LEC Interelca: Bissnne
Primetek Systems. Handen, Sweden
Radio Shack of London

3

More details? Ad Check page 86.
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LOCATOR

TO HELP YOU FIND YOUR LOCAL AMATEUR RADIO DEALER

Alabama

Hlinois

LONG'S ELECTRONICS
2808 7TH AVENUE SOUTH
BIRMINGHAM, AL 35202
800-633-3410

Call Us Toll-Free

To Place Your Order,

Arizona

POWER COMMUNICATIONS
6012 N. 27 AVENUE
PHOENIX, AZ 85017
602-242-6030

Arizona's #1 "Ham’' Store,
Kenwood, Drake, lcom & mare,

California

C & A ELECTRONIC ENTERPRISES
2529 EAST CARSON STREET

P. 0. BOX 5232

CARSON, CA 80745

213-834-5868

Not the biggest, but the best —
since 1962.

TOWER ELECTRONICS CORP.
24001 ALICIA PARKWAY
MISSION VIEJO, CA 92675
714-768-8900

Authorized Yaesu Sales & Service.
Mail Orders A Specialty.

Connecticut

ARCOMM ELECTRONICS

2865 MAIN STREET
BRIDGEPORT, CT 06606
203-335-9850

Featuring Ten-Tec and DenTron.

ERICKSON COMMUNICATIONS, INC.
5935 NORTH MILWAUKEE AVE.
CHICAGO, IL 60646

312-631-5181

Hours 9:30-9 Mon & Th. 9:30-5 Tu,
Wed, Fri. 9-3 Sat.

SPECTRONICS, INC.

1009 GARFIELD STREET
OAK PARK, IL 60304
312-848-6777

Chicagoland's Amateur Radio
leader.

Indiana

=

Michigan

RSE HAM SHACK

1207 W. 14 MILE
CLAWSON, MI 48017
313-435-5660

Complete Amateur Supplies.

Minnesota

PAL ELECTRONICS INC.
3452 FREMONT AVE. NO.
MINNEAPOLIS, MN 55412
612-521-4662

The Midwest’s fastest growing
ham dealer.

HOOSIER ELECTRONICS, INC.
P. 0. BOX 2001

(43B Meadows Shopping Center)
TERRE HAUTE, IN 47802
812-238-1456

Communications Headquarters
of the U.S.A,

lowa

BOB SMITH ELECTRONICS
RFD #3, HIGHWAY 169 & 7
FORT DODGE, |A 50501
515-576-3886

For an EZ Deal on New

or Used Equipment.

Kansas

ASSOCIATED RADIO

8012 CONSER, P.0.B. 4327
OVERLAND PARK, KS 66204
913-381-5901

Arnateur Radio's top dealer.
Buy — Sell — Trade.

AUDIOTRONICS, INC.

18 ISAAC STREET

NORWALK, CT 06850
203-838-4877

The northeast’s fastest growing ham
department. Dedicated to service,
Kenwood dealer.

Maryland

THE COMM CENTER, INC.
LAUREL PLAZA - RTE. 198
LAUREL, MD 20810
301-792-0600

Drake, Hy-Gain, Mosley, Tempo,
Ten-Tec, Wilson.

Florida

Massachusetts

LAFAYETTE RADIO ELECTRONICS
(Assoc. Store)

1811 N. HIGHWAY 17-92

MAITLAND, FL 32751

305-831-2271

The Electronics Emporium

TUFTS ELECTRONICS
209 MYSTIC AVENUE
MEDFORD, MA 02155
617-395-8280

New England's Friendliest
Ham Store.

Nebraska

COMMUNICATIONS CENTER, INC.
443 N. 48 STREET

LINCOLN, NE 68503
402-466-8402

Call Toll Free for Low

Prices! 800-228-4097

New Hampshire

EVANS RADIO, INC.

BOX 893, RT. 3A BOW JUNCTION
CONCORD, NH 03301
603-224-9961

lcom, DenTron & Yaesu dealer.

We service what we sell.

New Jersey

ATKINSON & SMITH, INC.
17 LEWIS STREET
EATONTOWN, NJ 07724
201-542-2447

Ham supplies since ''55".

RADIOS UNLIMITED

1760 EASTON AVENUE
SOMERSET, NJ 08873
201-469-4599

New Jersey's newest, complete,
Amateur Radio center.

New York

ADIRONDACK RADIO SUPPLY, INC.
185 WEST MAIN STREET
AMSTERDAM, NY 12010
518-842-8350

Yaesu and Kenwood dealer

for the Northeast.
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LOCATOR

Continued

HAM-BONE RADIO

{Div. Stereo Repair Shop)
3206 ERIE BOULEVARD, EAST
SYRACUSE, NY 13214
315-446-2266
We Deal, We Trade,
We Discount, We Please!

HARRISON RADIO CORP.
20 SMITH STREET
FARMINGDALE, NY 11735
516-293-7990

““Ham Headquarters USAR"
since 1925.

Call toll free 800-645-9187.

Ohio

AMATEUR RADIO

SALES & SERVICE INC.
2187 E. LIVINGSTON AVE.
COLUMBUS, OH 43209
614-236-1625
Antennas for all services.

UNIVERSAL AMATEUR RADIO
1280 AIDA DRIVE
REYNOLDSBURG (Columbus)
OH 43068

614-866-HAMS

Drake, Yaesu, Ten-Tec, KDK, Wilson.

All Lines In Stock.

Pennsylvania

ARTCO ELECTRONICS

302 WYOMING AVENUE
KINGSTON, PA 18704
717-288-8585

The largest variety of semiconduc-
tors in Northeastern Pennsylvania

ELECTRONIC EXCHANGE

136 N. MAIN STREET
SOUDERTON, PA 18964
215-723-1200

Personal attention to Newcomer
and Oldtimer.

Texas

HARDIN ELECTRONICS
5635 EAST ROSEDALE
FORT WORTH, TX 76112
817-461-9761

You Bet Fort Worth

Has A Ham Store!

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 Copy of "'Soldering Simplified".

KESTER SOLDER

u_itton 4201 WRIGHTWOOD AVENUE/CHICAGO, ILLINODIS 60639_/

FOR ALL MAKES AMATEUR HF_ TRANS-
MITTERS - TRANSRECEIVERS - GUARAN-
TEED FOR 2,000 WATTS PEP. POWER.
FOR NOVICE AND ALL CLASS AMATEURSI

1"X 5" MOLDED
RESOMNANT TRAPS - just switch your transmitter to desired band for EXCELLENT! FPERFORMANCE!

ALL 5 BAND OPERATION - ONLY ONE i
NEAT SMALL ANTENNA. FCR CONGESTED
HOUSING AND APARTMENT DWELLERS!
LIGHT, NEAT - ALMOST INVISIBLEI

COMPLETE Ready to put up with 30 ft. Dacron end support cords! Wt bs.,

NO TUNERS OR BALUNS NEEDEDI CAN BE USED IN ATTICS, TOPS OF BUILDINGS . INVERTED
Vs IN MINIMUM SPACE. NO CENTER SUFPORT NEEDED, NO HAYWIRE HOI.._IrSEHAAP';gAFI#NCE

COMPLETELY ASSEMBLED. No tuning - cutting - solde rlrl = measuring - JUS

USE IT! SWR IS 1.2 AT RESONANCE THOUSANDS IN USE EASIEST INSTALLATIONI
B0-40-20-15-10 meter bands---102 ft. with 90 ft. RGS5BU coax -connector -Model 998BU. . .$49.95
A40-20-15-10 meter bands---54 ft. with 90 ft. RGS8U coax - connector -Madel 1001BU . _ . .548.95
20-15-10 meter bands --- 261, with 90 fi. RGSBU coax - connector -Model 100TBU . . ... .$47.95

Send only $5.00 (cash, ck, mo.} and pay postman balance plus COD postage OR SEND FULL PRICE
FOR POST PAID DEL. IN US& (Canad& iz $5.00 extra) or order by MAIL OR PHONE with Bank=
Americard VISA - MASTER CHARGE - OR AM.EXP. Glve number and ex. date. Ph 1-30B-236-5333
week days. We ship in 2-3 days. NDTF. ALL PRICES WILL INCREASE SEPT. ¥78 FREE
INFO. AVAILABLE FROM. WESTERN ELECTRONICS Dept. AR-3  Kearnoy, Nobrasks, 68847

YOUR Ten-Tec HEADQUARTERS

I CENTURY 21

A 70-watt, 5-band CW transceiver that

m combines excellent performance,
reliability, simplicity of operation and
low cost. PRICE $299

ELECTRONIC DISTRIBUTORS, INC.
I Communications Specialists for over 39 Years
MUSKEGON, MICHIGAN 49441
TELEX 22-8411

1960 PECK STREET
TELEPHONE (616) 726-3196
N I b . I b N
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1-800-325-3636

FORNEWORUSED
AMATEUR RADIO
GEAR ... we're specialists

and carry in stock most of the
famous-brand lines. Or, we will
talk trade.

FORFAST, DOOR-
STEP DELIVERY ...

giveusacall. You'llbe amazed;
for we guarantee we’ll ship
your equipment the same day.
Plus, most shipments are PRE-
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.

We welcome your Master Charge or VISA/BankAmericard.

HAM RADIO CENTER

8340-42 Olive Bivd. P.O. Box 28271

St. Louis,

MO 63132

April 28, 29, 30.
At Hara Arena,
Dayton, Ohio

This year's Dayton Hamvention
promises to be the biggest and best yet!

Start with more exhibit and flea market
space than before. Then: ® informative
programs ® new products ® technical
sessions ® ARRL and FCC forums e
special and group meetings ® ladies’
programs ® transmitter hunts ® total
value of prizes exceeds $15.000.

Top it all off with the Grand Banquet,
Saturday evening April 29.

If you have registered within the last
3 years you will receive a program and
information brochure in March.

Admission $3 in advance, 34 at the door.
Saturday night banquet $8 per person.
Flea Market space $5 to $8 per space
depending on number of spaces. At door
only. Make check payable to: Dayton
Hamvention, P.O. Box 44, Dayton,
Ohio 45401,

For special hotel/motel rates and
reservations information write to above
address. Inquiries: call 513-854-4126.

See you at the world’s
largest Ham Convention!
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% BUY THE BEST %

BUY

% AMERICAN *%

Lo fox AL
T IR
fo

xCV
E v

AUX. RANGES
T ey oS

0.5

e S S

For SSBand CW...10,15, 20, 40, 80,
and 160 meters, full coverage...Plus
WWV, 5,10, 15 MHz... Up to 10 addi-
tional 500 kHz ranges by adding
crystals...350 watts P.E.P. and CW
input power...Broadband design,

The ultimate radio.

preselector tuning only...Digital fre-
quency readout (optional), and
standard analog dial...High receiver
sensitivity . . . Super selectivity . . .
Exceptional Dynamic Range...CW
Filter . .. QSK Full Break-In CW . . .
Sidetone . . . RIT . .. AF Notcher . ..
Noise Blanker . . . ANL .. . VOX . ..
Operates directly from a12 to 14 volt
DC supply, ideal for mobile and
portable work...Optional mobile
mount provides quick plug-in for go-
ing mobile.

MADE IN U.S.A. Every Atlas trans-
ceiver is designed and manufactured
in the U.S.A. BUY THE BEST...BUY
AMERICAN.

CUSTOMER SERVICE . . . SECOND
TO NONE...That is our motto. When
you buy an Atlas product...you in-
herit the best service policy there is.
Ask the ham who owns one!

Model 350-XL (less options) . $995.
Model DD6-XL Digital Dial . . . $229.
Model 305 Auxiliary VFO . . .. $155.
Model 305PS AC Power Supply $229.

A
AR ATLAS
oams RADIO INC.
417 Via Del Monte, Oceanside, CA 92054
(714) 433.1983

Special Customer Service Direct Line (714) 433.9591
TWX 910-322-1397




CHICAGO)

Area Amateurs
Know

RICKSON

Can Provide
All Their

| Amateur Radio
needs!

WNI9ANF, WBIJKT,
WBIVIK serving you
with . ..
* Ameco * ASP » Atlas
* Belden ¢ Bird * CDE » CIR
* CES ¢ Collins * Cushcraft
® Dentron * Drake ®« HAL
* Hy-Gain ® Icom = KLM
* Kenwood ® Larsen * MFJ
* Midland ® Mosley ® NPC
* Newtronics ® Nye
* Regency ® Shure ® Swan
e Standard ® TPL * Tempo
* Ten-Tec ® Wilson * Yaesu

_ A

Devon
E
=
@ S
T &
=
]94h

ERICKSON
*5935 MILWAUKEE

N

Central

les: 9:30-9 Thukts,
9:30-5:30 Mon., Tues, Wed. & Fri.

9-3 Sat. @]
ERICKSON
COMMUNICATIONS

5935 N. Milwaukee Ave.

Chicago, IL 60646

(312) 631-5181
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...at last -

vour shack
organized!

-
1
R

: adio equipment
Y not included
i

$13995'S-F RADIO DESK

A beautiful piece of furniture
— your XYL will love it!

Deluxe - Ready to Assemble
Flootr Space: 39" Wide 30" Deep
Designed with angled rear shelf for your
viewing comforl and ease of operation.
FINISHES: Walnut or Teak Stain.
Also available in Unfinished Birch, $124.95.
Additional Information on Request.

Checks, Money Orders, BankAmericard
and Master Charge Accepted,

F.0.B. Culver City. {In Calli. Add &% Sales Tax.}

S-F AMATEUR RADIO SERVICES
4384 KEYSTONE AVENUE » CULVER CITY, CALIF
90230

PHONE (213) 837-4870

WE STOCK

ICOM & WILSON

WILSON WES00

IN STOCK . . . $459
WILSON MARK II
ON THEIR WAY . . . $199
WILSON MARK IV

ON THEIR WAY . . . $239

UAULIS]

DAVIS COUNTER

"EW‘*’-’TO 600 MHz!
WS MODEL 7208

We have it! ... $199.95

Guess who's got your Biim

EEB DOES, and here's why . . |

* We pay the AIR FREIGHT gn all
prepaid or credit card orders.

* Call our eorder desk collect:
703-938-3511.

= We stock in depth: Bird 43
Thruline, All Table 1 slements,
CC-1 & EC-1 cases.

; $120.00
THORIZED BIRD DISTRIBUTOR
repa arge ers -
\@ Shippet NO CHARGE To You, ag!

== Sales tax 4% Lo Virginia residents only. =)

ELECTRONIC EQUIPMENT BANK, INC.

§16H Mill St., Vienna, VA 22180
Call COLLECT 703-938-3511

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 over
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 300,000 calls,
names and addresses of ama-
teurs outside of the USA.

U.S. Callhook  $14.95
Foreign Callhook $13.95

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

RADID nm‘reun"b I(
ca ODOK inc

hDept. E 925 Sherwood Drive
Lake Biuff, I1l. 60044

More details? Ad Check page 86.




RATES Regularclassified is available
atl 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 advance.
No cash discounts or agency commis-
sions allowed.,

HAMFESTS Sponsored by non-profit
organizations receive one free regular
classified ad (subject to cur editing).
Repeat Insertions of hamfest ads pay the
standard rate.

COPY No special layoul ar arrange-
ments available. Materlal should be
typewritten or clearly printed (not all
capitals) and must include full name and
address. We reserve the right to reject
unsuitable copy. HORIZONS cannot check
each advertiser and thus cannot be held
responsible for claims made. Liability for
carrectness of material limited to cor-
rected ad in nexl available issue.

DEADLINE
month.

SEND MATERIAL TO: Ad Scan,
Ham Radic Horizons, Greenville, N, H.
03048.

15th of third preceding

DIRECTORY OF STATESIDE QSL MANAGERS.
Computerized cross-reference listing. Updated
weaekly. Most accurate and comprehensive
source avallable, $1.00 with 24-cent business-
size s.a.s.e. Gary Yarus, WSOMSZ, 921 N. Clay,
Sl. Louis, Missouri 63122,

HAMS: Can you help a high schoal freshman get
started? | need a Heathkit VF-1, HG-10 or HG-
10B: Eico 722 or Johnson 122; and Hallicrafter
HA-5. | don't have much money but will pay fair
price for gear in good waorking condition. Larry
Krainson, WB1DBY, 153 Brookwood Drive,
Longmeadow, Massachuseltls 01106.

STOLEN: Regency HR-2B, Registration Number
2200-363 engraved on the left front side. Rear
terminal speaker strip is replaced by a mini-plug.
Transceiver is brackeled to an AR-2 Regency
amplifier. If seen, call Earl Carrier, KBLWP, col-
lect, at 1-413-625-1817, or notify the Sandusky
Police Departmen!, Sandusky, Qnio 44870.

LR TRIPOLE MULTI-BAND

Al-bang atanna '/ﬁ i
AD 10 b Mabers plus 1H0° 5 SWI Hards Buit-n

falun KW PEP rahng Mo rening. fap of
wapcharges 81 10120 N invemed-Y o honzonal
Buedrabla i kA Tt ot assermbled

il TE0-K $54.93 casn PO US4

Mnwarsal Azce Co. Deal, HI
Bon 5081 & Pass, TX THRTE
Tawphone (915) 5321910

27th DAYTON HAMVENTION at Hara Arena
April 28, 29, 30, 1978, More room this year! Tech-
nical forums, exhibits and huge flea markel. Pro-
gram brochure mailed March Bih to those regis-
tered within past three years. For accommoda-
tions or advance flyer, write Hamvention, P.O.
Box 44, Dayton, OH 45401 or call 513-854-41286.

SST T-1 RANDOM WIRE ANTENNA TUNER

Al pand sperition 1TE010 meters) wm
mosl udy easdam leagth wirs 200 win

oAty 2085 postpad 1o
ax o Calil ) (2131 37550487

SST ELECTRONICS, P O, BOX I, LAWNDALE, CA, 90260

STOLEN AMATEUR RADIO EQUIPMENT:
Anyone desiring to list stolen amateur radio
equipmeni please send infermation to Colorado
Council of Amateur Radio Clubs, ¢/o Charles E.
Meyers, WORNT, 1120 Yosemile Drive, Colorado
Springs, Colorado 80910, Include as much in-
formation as possible. FREE distribution will be
made to all Amaleur Radio magazines and Col-
orado Amaleur Radio Clubs. Funds for postage
and printing will be greatly appreciated.

SAVE $8$. Build your own: LINEAR AMPLIFI-
ERS, 50-100 watt solid state. FREQUENCY
COUNTER, 300 MHz, 7 digit, crystal accuracy,
porlable/mobile, memory! BASE ANTENNA, om-
nipclarized! Omnldirectional! VOX-COMPRES-
SOR AND MORE! Construction plans $3.00
each, 3 up/$2.50 each. Specify desired band.
PAMAXIS, Box 5518-A53, Walnul Creek, CA
94596,

Q5L's with class! Unbealable guality, reason-
able price. Samples, 25¢. QSL's Unlimited, Box
27553H, Atlanta, GA 30327,

“THE CADILLAC" of QSL's! — New! Samples:
$1.00 (Refundable) — MAC'S SHACK, Box
#1171-G, Garland, Texas 75040.

PHOTOGRAPHERS: | am a retired broadcast
engineer who would like to meet active hams,
on the air, who are interested in the historical
processes of photography such as carbro, oil,
bromoil, etc., for the purpose of exchanging
data on the air with the hope of working together
lo preserve the knowledge of these beautiful
processes for future generations of ham-
photographers. | work all bands, 2 through 160
metlers, am or ssb. For sked info please contact
Tracy Diers, W20QK, 58-14-84th Strest,
Eimhurst, N.Y. 11373,

GOVERNMENT SURPLUS Ham Band Gear.
Send S.A.5.E. to Gordon, 10925 Morris Avenue
South, Bloomington, Minnesota 55437,

TOROQIDS 88 or 44 mH, Same day shipmenl. 5 for
$3.50 postpaid. Gull Electronics, 12690 At. 30, N.
Huntington, PA 15642,

MIDLAND AMATEUR RADIO CLUB will have a
Swap Fest on Saturday and Sunday, March 18
and 19th. It will be held in the County Exhibit
Building on Highway 80 just east of Midland,
Texas. Pre-registration will be $3.50 per person,
and $4.00 at the door. Please send registration
fees to: Midland Amateur Radio Club, Box 4401,
Midlandg, Texas 79701,

AWARD CERTIFICATES

Award for Public Service or Emergency
Communications Award. Send 2.00 each,
event, name and address. FREE Infor-
mation. 49’er RADIO CLUB, Box
1400-HH, Downey, Calif. 90240,

CODE PRACTICE OSCILLATORS, hand keys,
electronics keyers, olher products, Free
catalog. Globalman Products, Box 246, El Toro,
CA 92630, 714-533-4400.

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. 38362,

HAMFEST APRIL 1-2 by Mecklenburg Amateur
Radio Society, Inc., W4BFB at new Civic Center
in Charlotte, N.C. Plenty of parking, fun, and ex-
citement. Come and enjoy with us!.

WEST COAST BULLETIN edited and transmilted
by WEZF, 9 PM PDT (8 PM PST) (0400 UTC) 3450
kHz, A-1, 22 WPM, FIRST AND THIRD MON-
DAYS each month, Ten to fifteen items of latest
current evants ol interest to Amateurs, with final
few minutes at 25 WPM to help build code
speed,

ADVANCED MICROCOMPUTER INTERFACING
AND PROGRAMMING WORKSHOP. On board
the TSS Carnivale in the Carribean June 17-24,
1478, This five-day workshop will be based on a
hands-on course using the popular 8080 and
8085 microprocessors. The use of program-
mahla interface chips, data acquisition
modules, programming lechniques as well as
future trends will be some of the topics covered.
For more information contact Dr. MNorris Bell,
V.P.l. and S.U., Conlinuing Education Cenler,
Blacksburg, Virginia 24061, (703) 951-6208.

ENGRAVED NAMETAGS 1%:" x 2%2" — $3.00.
QTH added $0.50. Door plates, key tags avail-
able. Black, blue, red, walnul with white letters.
Other colors available. Tag-it Co., Box 2062, Indi-
anapolis, IN 46206.

EVEVEVEvEvE e R e S R S S o
Eies gu[ltrex Literature 4K

ELECTRONIC WVOLTAGE REGULATORS
FOR CAR ALTEANATORS
# Operating Fange: «50%C 1o +85°C
e Full Warranty For 5 Years | 7.30)
& Avaiiable Far Most Cars, Send $14.35 10
¥ SOLID STATE DEVELOPMENT COMPANY
P.0.Box 108, Clarksan Postal Stabion,
" Mississauga,Ontario, CANADA, L5) 3X8

3 7 7 3 7 Y v i v 7 e e ke ke

FREE LICENSING CLASSES in Flushing, NY
area. Send inquiries to FRATS (Flushing Radio
Amateur Technical Society), 62026 Boelsen
Crescent, Rego Park, NY 11374,

NN
KA KAKK

THE 4TH ANNUAL NORTHWESTERN PENN-
SYLVANIA Hamfest, May 6th, Crawford County
Fairgrounds, Meadville, PA, Gales open atl 8:00,
$2 prize ticket required for admission — §1 to
display. Children FREE. Hourly door prizes, re-
freshments, commercial displays welcoame. In-
doors if rain. Talk-in 04/64 and 52. Details CARS,
P.O. Box 853, Meadville, PA. 16335,

17TH ANNUAL MICHIGAN CROSSROADS
HAMFEST cpening 8:00 AM, Saturday, March 4,
1878 at Marshall High School (Exit 110 from |-94
near |-63). Over $300 in door prizes. Check in
146.07/67 & 146.52 for lucky QSL card. Donation
$1.50 advance, $2.00 at doar. Table donations
50¢ each foot. Contact, Goodrich, KBUCQ, 110
Perrett, Marshall, M| 49068, 616-781-3554.



TOROID CORES

v/, All the popular sizes and mixes.

n/ Fast Service. Same day shipment
via first class mail or air,

%/ No minimum order.

IRON POWDER TOROIDS:

cope | B30 [ 08 | e s [ e
u=10 | w=B5 | u=4 . 5
Tzo0 | iz | 200 | 325 |
1108 | 135 106 150
T80 | &5 | 4 | | .80 80
TE8 | s1 | a7 21 | 68 &5
T50 51 40 8 B0 | &8 |
T25 3a 27 | 2 | 25 | a0
RF FERRITE TOROIDS:
gORE :J“I)'fzoﬁ 1 [ F‘E':ﬂfg SIZE PRICE
1ZE 170 10150 oy U‘;-M
- MMz MHz
F240 | 1300 | aoo 2.40 .00
|-l s00 | 300 125 300 |
F87 | eon | 190 a7 205 |
| Fs0 s00 | 180 50 | 125 |
F37 | a0o 40 | a7 126
F-23 | 190 60 23 10 |

Chart shows uH per 100 turns.

FERRITE BEADS:

$2.00 DOZEN
WIDE BAND CHOKES

95¢ EACH

TO ORDER: Specify both 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 request.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: (714) 747-3343
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March weather is tradi-
tionally unsettled, but radio
propagation tends to be better
than usual because of the
equinox (March 21st) when
Northern and Southern
hemispheres enjoy days and
nights of equal length. The
most likely times for major
disturbances during the month
will be the week between
March 4th and 11th, and a ten-
day period between March 21st
and 31st. Moon perigee occurs
March 5th and 31st, and a lunar
eclipse is scheduled for the
24th. The path of totality will
take in extreme northwest
North America, Australia, part
of Antarctica, Asia, Africa, and
Europe. During the periods of
forecast disturbances keep
your receivers tuned to WWYV at
eighteen minutes after the hour
so that you can keep track of
solar and geomagnetic upsets,
which are likely to reach their
peaks around the 5th and 27th.
Unusual propagation and
weather conditions are likely to
accompany, or shortly follow,
the disturbed periods.

Band-by-band propagation

Ten Meters will be remarkable
for its activity, with many days
of the month showing good
ten-meter openings to Europe
and Africa — occasionally to
the Pacific.

Fifteen Meters may well turn
out to be the best overall DX
band this month, with openings
to Europe and Africa in the
forenoon, South America in the
early afternoon, and the Pacific
in the late afternoon or early
evening. Very good short-to-
medium skip will be a regular
phenomenon.

DX
FORECASTER

Twenty Meters, as always, will
be the favorite hunting ground
for serious DXers, but the
crowded conditions and high
power levels will tend to drive
newcomers to fifteen where
DXing will be more relaxed —
and modest equipment more
effective.

Forty, Eighty, and One-Sixty
will continue to bring very good
to excellent DX during the
evening and early-morning
hours. Signals will tend to peak
somewhat later than during the
winter months, and the onset
of spring will produce
thunderstorm activity and
higher noise levels. The chart
can be used as an indicator of
where and when to look for
particular DX areas. Strong
Central- and South-American
signals will frequently mask
weaker signals from rare spots.
Dig deep for the “goodies.”

Twilight-zone DXing is
particularly good during the
equinoctial period, so be alert
for long-path signals as well as
propagation along the north-
south path of the line of
advancing darkness. An hour
before and after local dark will
be particularly favorable for
listening — and working DX!

VHF Opportunities will present
themselves during the
predicted periods of disturb-
ance due to the active
ionosphere and potentially
higher usable frequencies.
Tropospheric propagation along
the edges of advancing cold
fronts will be good this month,
too. Be on the alert for auroral
propagation around the 5th,
6th, and 7th and again on the
26th, 27th, and 28th of March.
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TEMPO

VHF/ONE PLUS

MORE pOWE Fd 5 OR 5 WATTS OUTPUT SELECTABLE
REMOTE TUNING / on micropHonE
NEW LOWER PRICE / now onwy sass.oo

SIDEBAND OPERATION wiITH sSB/ONE ADAPTER / MARS
OPERATION CAPABILITY/ 5 KHz NUMERICAL LED

The Tempo VHF/One Plus is a VHF / FM transceiver for dependable communication on the 2 meter
amateur band e Full 2 meter coverage, 144 t0 148 MHz for both transmit and receive e Full phase lock
synthesized (PLL) » Automatic repeater split—selectable up or down e Two built-in programmable
channels e All solid state e 800 selectable receive frequencies with simplex and +600 KHz transmit
frequencies for each receive channel.

TE PO FMH-2, FMH-5 & TEMPO TEMPO
FMH-42 (UHF) VHF & UHF AMPLIFIERS POCKET

6 channel capabil- VHF (135 to 175 MHz) RECEIVERS
ity o selectable 1 Drive Power Qutput Model No, Price
of 2 - 1 or 5 Watts 2w 130w 130402  $199 MS-2, 4 channel scan-
: 10W 130W  130A10 $179 faia ranal for VHF
outpute Solid-state 30W 120W  130A30 $189 ning receiver for _
e Battery level met- 2W BOW  B0A02 $169 high band, smallest unit
er « Earphone jack 10W BOW  BOA10 $149 on the market. MR-2
e Built-in charging 30w BOW  80A30 $159 same size as MS-2 but
terminals and sep- UHE (400 to 512 MHz) has manual selection of
arate charging jack Drive Power Output Model No. Price 12 channels. VHF high
for Ni-cad batteries 2w 70w 70D02  $270 band. MR-3, miniature
e Flex antenna s 10w 70W  70D10 $250 2-channel VHF  high
Carrying case stan- 3ow 70w 70D30 $210 band monitor or paging
dem;ty e Excellent 2w 40w 40D02 $180 receiver. MR-3U, single channel on
= 10w 40W  40D10 $145 h
frequency stability 2W 10w 10002 $125 the 400 to 512 UHF band. All are
allows use with FCC Type accepted modeis available low priced and dependable.

@ booster amplifier
for high power out-
put over 100 Watts
e B AA batteries or

: ]
10 AA Ni-cads”
*Not furnished. 11240 W._ Olympic Blvd.. Los Angeles, =
Eee T y Calif. 90064 213/477-6701
=L Type acoepled models 931 N. Euclid, Anaheim, Calif. 82801 714/772-8200
available. Butler, Missourl 64730 816/679-3127

More details? Ad Check page 86. March 1978 [:E:] 85

Sold at Tempo dealers throughout the U.S. and abroad. Please call or write
for turther information. Prices subject to change without notice



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 ____ 150.

Amateur Elect. Ham Qutlet 595

Supply 689

Heath ____ 060
Atlas ___ 198 Henry 082
Atronics ____ 382 ICOM 085
CW Elect. ____ 533 Int. Crystal ___ 066
Cohoon __ 559 Kantronics ___ 605
Cosl}ti}lrva;::lro_ 630 Kenwood *
Eormm: Kester ____ 492
Center ___ 534 Larsen 078
Comm. Long's 468
SDBC_ 330 MEJ p82
Cont. Specialties Madison *
Copy One ____ 651 MIEHC::'FE\-'F! 837
Cushcraft ___ 035 Oak Hill Acad.
Dsi _B56 ARS __213
Dayton Palomar ___ 093
Hamvention * Partridge ___ 439
DenTron ____ 259 RF Power
Digital 631 Comp. 542
Drake 039 RSE Ham
ET.O* Shack ____ 607
Elect. Dist. 044 Callbook 100
Elecl. Equip. Constructor ____ 586
Bank ___ 288 Radiola ___ 569
Erickson 047 Rohde
Gilfer 207 Schwarz 306
Glabe Union ____ BB0 Rohn _ 410
Gotham ____ 661 Rusprint ___ 662
Hal ____ 057 S-F Am. Radio
“Ham" Buerger * Serv. 840
Ham Center 491 Swan m
H.R.C.B. 150 Western

Whitehouse 378
Wilson ___ 123

H. R. Herlzons
150

*Please conlac! this advertiser directly.
Limit 15 inquiries per request.

MARCH, 1978
Please use before Aprii 30, 1978

Tear off and mail to
HAM RADIO HORIZONS — “Ad Check”
Greenville, N. H. 03048

NAME

CALL

STREET

CITY e = ——

STATE ZIP
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MADISON

BIG SIGNAL BUYS
NEW OMNI-J 2-meter maobile or

portable antenna. 3" thread, 5-dB gain
flSdB gain over conventional Sh-wave
mobile whip antenna). $29.95; 220.MHz
52{'.;.95. 450 MHz $27.95. Guaranteed re-
sults.

KLM: Antennas. Linears, Accessories All
In Stoc
FREE balun w/2 meter base antenna.

PREMAX 4-foot ground rod plus clam

.50
YAESU FT-301D pius FREE FP-301 AC
$935.00

YAESU FT-301 plus FREE FP-301 AC
$750.00

HY GAIN 18AVT/WB -+ 100 feet RGB
coax $100

HY GAIN 18V vertical $19.95
Model 214 2m Yagi $21.50
Hy-Gain 208 2M Yagi $15.95
VHF SPECIAL: Kenwood TS700S List . . .
$679 Call for guote

JANEL PREAMPS: In Stock. Technical
Books (ARRL, Sams, Tab, RCA, T.l., etc.)

HAM X ROTOR (Mew Model} Turns 28 sq.
ft. of antenna. List $325. In_Stock.
Your Price $24%

CDE HAM-IIl $129.00
BIRD 43 WATTMETERS plus slugs in stock.
SWAN METERS: WM 6200 VHF Wattmeter
$49.95; SWR 3 Mobile $9.95.
TELEX HEADSETS: In Stock :
CETRON 572B $24.95 ea.
ADEL nibbling tool, $6.45; punch $%3.50
CABLE 5/32”, 6-strand, soft-drawn guy
cable. For mast or light tower, 3¢ feot.

BELDEN COAX CABLE: 9888 double shield
RGE foam coax, 1009% braid, suitable for
direct bury 39¢ ft., 8237 RGB 21¢ ft.
8214 RGB foam 25¢ ft., 8448 B-wire rotor
8210 72 ohm kw twinlead
5 8235 300 ohm kw twinlead
127100 ft., Amphenol PL-259, silver-
plated 59¢, UG175 adapter 19¢, PL-258
dbl female $1.00. BNC female chassis
mount 59;‘ ea; MICRD RG-B/U same size
as RG-59, 2 KW PEP @ 30 MHz 16¢/ft.

BELDEN 14 gauge copper stranded anten-
na wire, $5.00/100 ft.

22 gauge plastic covered ant. wire for
long wire, radials. $3.50/1000 fr.

KESTER SOLDER 1 Ib. 60/40, .062 $6.50

Leader — Amateur Test Equip. — 10%
off list.

Mallory 2.5A/1000PIV epoxy diode 19¢ ea.
001 MFD 20KV CAP. $1.95
Raytheon B11A, sealed cartons, $16.00 pr.
GE receiving tubes. 509% off list

CALL ror quotes on:

YAESU FT301D, FT301,
FT-227R, KENWOOD TS520S,
TS820S, TS600A, TR7400A,
TR7500A & ETO-ALPHA. ALL IN
SEALED CARTONS. CALL FOR
QUOTES ON ITEMS NOT LIST-
ED. THIS MONTH'S SPECIAL:
BEARCAT 210 SCANNER $249.

CALL FOR FAST QUOTE, OR WRITE AND
INCLUDE TELEPHONE NUMBER. IF WE
HAVE YOUR BARGAIN, WE'LL CALL YOU
PREPAID.

TERMS: All prices FOB Houston, Prices subject
to change without notice. All Items Guaranteed.
Some items subject to prior sale. Send letterhead
for Amateur dealers price list. Texas residents add
% tax Please add postage estimate,

MADISON
ELECTRONICS SUPPLY, INC.

1508 McKINNEY HOUSTON, TEXAS 77002
713/658-0268 Nites 713/497-5683

AD INDEX

Amateur Electronic Supply 73
Atlas Radic Company 79
Atronics 74
CW Electronic Sales Co. 68
Cohoon Amateur Supply 72
Colorado Silver Co. 67
Communications Center 62
Communications Specialists 51
Continental Specialties 23
CopyOne 74
Cushcraft 4, 88
DSl Instruments 33
Dayton Hamvention 78
DenTron Radio Company 44, 45
Digital Electranics, Inc. 69
DrakeCo.,R.L. Coverll, 68
Ehrhorn Technological Operations 71
Electronic Distributars, Inc. 77
Electronic Equipment Bank 80
Erickson Communications 80
Gilter Associates 72
Gotham T4
Hal Communications Corp. 75
"Ham' Buerger &7
Ham Radio Center 78
Ham Radic Horizons 87
Ham Radio Qutlet 9
Heath Company  CoverlV
Henry Radio Stores 85
ICOM 7
International Crystal 65
Kantronics 63
Trio-Kenwood Communications |nc.
Cover Il

Kester Solder 77
Larsen Antennas 29
Long's Electronics 1
MFJ Enterprises 3
Madison Electronic Supply 86, 87
Microwave Filler, Inc. 62
Oak Hill Academy Amateur

Radio Session 87
Palomar Engineers 43, 50, 82
Partridge Electronics Ltd. 73
RF Power Components 72
RSE Hamshack 87
Radio Amateur Calibook  BG
Radio & Electronics Constructor 87

Radiola 73
Unarco-Rahn 61
Rusprint B7

S-F Amateur Radio Services 80
Swan Eleclronics 52,53
Western Electronics 77

G. R. Whitehouse & Co. 32
Wilson Electronics 10

Foreign Subscription Agents
for Ham Radio HORIZONS

Ham Radic Ausing Ham Radio Holland

Karin Uehar MRAL Eclronics
Pestlach 2454 Posibus BB
[-T850 Loerrach NL-220d Daify
Wit Germany Halland

Ham Aadio Balglum

Stereahouse Ham Radio Italy
Brusselsestoenwig 416 STE. Via Maniage 15
B-9218 Geny 2013dwllnr|o
Belgium italy

Ham Radso Canada
Box 114 Goderich

Ontano Canada NTA I¥5 Ham Radio Swezerland

Harin Lietar
Postlach 2454
D-TR50 Loerracn
Wesl Germany

Har Inllr Europe

Box

S laJ 34 Upplands Vastiy
Swaden

Ham Radio UK

Harm Fadio France
PO Box 63, Harrow

Christiane Michal

F-89117 Parly Miggiesps HAIGHS
France England

Ham Radio Germany

Karin Leber Huoltand Radio
Pastlach 2a5e 143 Graenway

D-TBS0 Loerrach
Wesl Garmany

Grennside, Johannesourg
Renublic of South Africa




Anytime you
have a guestion
about your Ham
Radio HORI-
ZONS subscrip-
tion, please in-
clude a mailing
label to insure
prompt service
on your inguiry.

CHANGE
OF ADDRESS
If you're going
to move, pkefase
let us know four
to six weeks be- L= i
fore doing so. Or, if there is anything
wrong with your current mailing
label, please let us know on this
form also. Simply affix your present
label here, and carefully print the up-

dated information below.

PLEASE HELP US TO SERVE YOU BETTER

M RADIO
ONS Greenville, NH 03048

AFFIX
LABEL

HERE

—— — —— — —— — —

—— — — — — — — —— ——— — —— — — ——

—— — ———— — — — — — —

Name Call
Address__ -
City
State Zip
mmm B FLECTRONICS
CONSTRUCTOR

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.

1 Year (12 issues) $12.00

Radio & Electronics
Constructor
Greenville, NH 03048

More details? Ad Check page 86.

AMATEUR PRODUCTS GALORE!

YAESU

FT-301D all solid-state transceiver; 160-10
meters; AM, CW, S5SB, FSK; 200 watts
PEP input on SSB, 200 watts DC input on
CW, and 50 watts DC input on AM or FSK;
features 100-Hz frequency stability, 6-
digit LED frequency display; tailored audio
response, 0.25 u sensitivity, variable se-
lectivity from 0.6 to 12 kHz, requires onl
13.5-volts DC power source; matching A
supply and speaker available.*

FT-301D TRANSCEIVER
ALL SOLID STATE

Famous YAESU quality, reliability, and
versatility, and now all solid state!
Conserves energy too.

“We will include FREE AC power supply with every
purchase of a mew FT-301D. You can’t beat this
offer, so order now.

KENWOOD

T5-5208
160-10M TRANSCEIVER

Ask around about Kenwood's TS-520.
in constant use around the globe and has
a record of reliability that is universally

It's

admired, USB, LSB, CW, operates AC,
WWY receiver, RIT, VOX and noise blanker
are some features that make the TS.520
a very welcome companion in your shack,

Also, come in and ask about the NEW
Kenwood TS.-B20 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-T400A two-meter FM transceiver cov-
ers 144.148 MHz in 5-kHz steps, select
able simplex and 600-kHz offset; PLL cir-
cuitry with unlock protection; LED digital
frequency display; CTCS encode-decode,
plus tone-burst; MOSFET with helical res-
onators, plus ZApole 10.7-kHz crystal IF
filter for superior sensitivity and selec-
tivity, and much more. Write today for
details and price.

Call or visit with us today fm‘ as&:slarlco in wleclng the nmalcur produh that is the most likely to

RSE HAM SHACK

meel your operating requirements.

Eha M Y

1207 W. 14 MILE, CLAWSON, MICHIGAN 48017

313-435-5660

WHAT DO THE BIRDS WATCH?

0ak Hill Academy

Amateur Radio Session
19th Year — July 29 thru August 11, 1978

We have moved our location just 15 miles
from our previous site to the Oak Hill Acad-

emy, Month of Wilson, Virginiua,

Ouwr accommodations are now the linest ime
could hope for, swites in a2 bewntiful Donn
with bath for each four students, Lovely spa-

cious lobhy and fine recreation room in the
lower level of the dom,

Oak MHill Academy in the Appalachian Moun-
tains of V:rg__u'[m offers an intensive two week
Radio Session in eode and theory starting at
vour level.

Expert instmctors, some of whom have been
on the staf for the past 18 vears are the

same. Only the luqﬂ.tiun has heen chanced.
Close association with fellow amateurs offers
an upportunity for Saturation Leaming  that

has been very successful since its conceplion,
Novices upgeade to General, Techs to General
& Advinced, and Advanced hecome Extras.
Goll privileges, canoeing on the New Hiver &
many other recreation activities are offered.
Make vour vacation a “Vacation with a Pur-
pose’ and opgraode your license at a beautiful
school in the cool mountaing of Virginia.
Formerly Glade Valley School Radio Session

C. L. PETERS, KADNJ, Director
Dak Hill Academy Amateur Radio Session
Mouth of Wilson, Virginia 24363

Mame

Address

City/State/Zip
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OTHER BIRDS, of Course!

Be a good egg . . . buy a BIRD!
. . from your Bird distributor

$120

ALL ITEMS AND ELEMENTS
ORDINARILY IN STOCK

Prepaid Shipment in Continental USA Only

MADISON
ELECTRONICS SUPPLY, INC.

1508 McKINNEY HOUSTON, TEXAS 77002

713/658.0268 Nites 713/497.5683
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o o A/IV&' with activity at both

ends of the band! Be a part of the total
2 Meter picture with the Cush Craft
Twist Antenna. Actually two, easily
. assembled, 10 element yagis in one —
| the vertical elements are cut for the
: high end, the horizontal elements for
the low end, and separate feed lines
~are used. The A147-20T is tailored to
| meet the demands of the operator
who enjoys the best of both worlds

— FM and SSB/CW.
A147-20T $54.95

B0 OSBAR wwea

. Extend your horizon — Explore the excit-
ing new world of amateur satellite communications using
low power with our multi-polarized Twist Antennas. All
models include phasing harness for selectable linear or right/
left circular polarization. Two of these Twists may be mount-
ed on the A14T-MB mounting boom which is complete with
a pre-drilled plate for a readily available mast-through rotator.
Face this challenging frontier— Become a Specialist!

A144-10T $34.95 A432-20T $49.95
A144-20T $54.95 A14T-MB $15.95

PERFORMANCE ARRAYS .

Enjoy fade-free contacts on VHF/UHF with Twist Antennas and
Arrays. Excellent for scatter and other long-haul techniques. Double
your effective radiated power by stacking two Twists, or quadruple
ERP by stacking four Twists. Arrays are easily assembled for your
special communications requirement. Write for stacking and phasing
harness details concerning amateur and commercial frequencies.

Dependable communications — Now Yours!

. IN STOCK WITH
SPECIFICATIONS o= DISTRIBUTORS WORLDWIDE

Model ; A147-20T A144-10T A144-20T A432-20T [ 1
Center Freq 1MH:} 144.5!146_;.5 145.9 14§'.9- 432
No. Elements 10/10 10 0 20

[ faie 35 6 35

prf realft.‘l 1.42- - 74 1.42 37
Mounting: Center Rear Center Rear

Dimensions {Inches) 40x40x 140 40x40x70 40x40x140  14x14x57 THE ANTENNA COMPANY
e e P.0. BOX 4680, MANCHESTER, N.H. 03108

88 [1:al March 1978 More details? Ad Check page 86.



I(enwuod offers thns handsome pair for the
amateur who appreciates the advantages of

operatl.n' a receivar/transmltter combination.
- Discover the dlﬁerenca in parformance,_

features and price of the 599D ‘' Twins"’

_ ofcourse, isa perfect match tothe R-59 -
If you have never consideréd the advantagas ofi

~ The Rw&EBD is the most complala mcewsr evar-'.-.-

offered. It is entirely solid state, superbly reliable

~and . compact. It covers the full amateur band, 10.
through 160 meters, CW, LSB, USB, AM and FM.
- The T-599D is solid-state with. the exception of only

three tubes, has built-in power supply and full
metering. It operates CW, LSB, USB and AM and,

operating a recewerftransmntter combmation
maybe you should.

Because of the larger number of controfs and dual
VFOs the combination offers ﬂemb:hty impossible
to duplicate with a transceiver.

Compare the specs and prices of the R/T-599D

_ combination with any other brand of separates.
- Remember, the R-599D is all SOlld state (and in-

cludes four filters).
Your choice will obviously be the Kenwood.

R-599D/T-599D

TL=-922

The Kenwood family is growing! The TL-922, a brand
new linear amplifier, is now a reality. :
Give yourself the ‘'big signal™ that commands attention
on today's crowded bands. The TL-922 runs the full legal
limit on the ham bands tfrom 160-10 meters and is com-
patible with most amateur exciters. The TL-922 is a must
in any Kenwood station.

Make yourself heard like-you've never been heard before,
with the Kenwood TL-922 linear amplifier.

TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT/COMPTON, CA 80220




SB-104A

'l‘he l-ieéd of the Class

Our top-of-the-line Heathkit SB:104A is the
culmination of Heath's engineering excellence
and expertise in Amateur Radio design. It's
the transceiver the serious Radio Amateur
aspires to — totally broadbanded, fully solid-
state, true digital readout and much more

a truly superior performer that should be the
"heart” of any first-classzoperating station.
That same engineering excellence goes into
every piece of Heathkit Amateur Radio
equipment — it's part of the reason Heath has
been the start, and standby, of Amateur Radio
hobbyists the world over. Heathkit equipment

gives you superior performance, day-in, day-
out reliability and more VALUE for your money.
And because Heathkit Amateur equipment
comes to you in easy-to-build kit form, you learn
more about your hobby as you put the kits
together, you SAVE money over comparable as-
sembled units, and you can service the equip-
ment and keep it in top operating condition.

So whether you intend to work the world on
a couple of watts CW, or "go-the-limit” with
state-of-the-art SSB, you'll find Heath is the
place with quality good enough to measure
up...to youl

¥ ‘:\_’]][Itl_‘ul
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