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Tempo was the frst with a synthesized
hand held for amateur use, first with a
220 MHz synthesized hand held, first
with a 5 watt output synthesized hand
held..and once again first in the 440
MHz range with the S-4, a fully
synthesized hand held radio. Not only
does Tempo offer the broadest line of
synthesized hand helds, but its
standards of reliability are
unsurpassed.. reliability proven
through millions of hours of operation.
No other hand held has been so

Tempo S-I

built

even more affordable.

Tempo S-5

mobile or base radio.

$-20...889.00

doe

The flrst and most thoroughly field tested hand held
synthesized radio available today. Many thousands
are now in use and the letters of praise still pour in
The S-1 is the most simple radio to operate and is
to provide years of dependable service
Despite its light weight and smali size it is built to
withstand rough handling and hard use. Its heavy
duty battery pack allows more operating time
between charges and its new lower price makes it

Offers the same field proven reliability, features and
specifications as the S-1 except that the S-5
provides a big 5 watt output (or 1 watt low power
operation). They both have external microphone
capability and can be operated with matching solid
state power amplifiers (30 watt or 80 watt output)
Aflows your hand held to double as a powerful

quality components and features of the S-1
and S-5. The S-2 offers 1000 channels in an
extremely lightweight but rugged case.

If you're not on 220 this is the perfect way to
get started. With the addition of the S-20
Tempo solid state amplifier it becomes a
powerful mobile or base station. If you have a
220 MHz station, the S-2 will add tremendous versatility.
Price...$349.00 (With touch tone pad installed...$399.00)

tempt
again

thoroughly field tested, is so simple to
operate or offers so much value. The
Tempo S-4 offers the opgortunity to
get on 440 MHz from where ever you
may be. With the addition of a touch
tone pad and matching power
amplifier its versatility is also
unsurpassed

The S-4...$349.00

With 12 button touch tone pad...$399.00
With 16 button touch tone pad...$419.00
$-40 matching 40 watt output

13.8 VDC power amplifier.. $149.00

Specifications:

Frequency Coverage: 440 to 449.995 MHz

Channel Spacing: 25 KHz minimum

Power Requirements: 9.8 VDC

Current Drain: 17 ma-standby 400 ma-transmit (1 amp high power}

Antenne Impedance: 50 ohms

Sensitiv ty: Better than .5 microvolts nominal “or 20 db

Supplled Accessories: Rubber flex antenna 450 ma ni-cad battery
pack, charger and earphone

RF output Power: Nominal 3 watts high or 1 watt low power

Repeater Otfset: +5 MHz

Optional Accessories for all models
12 button touch tone pad (not installed): $39 e 16 button touch

Boost your signal. .

tone pad (not installed): $48 ¢ Tone burst generator: $29.95
® CTCSS sub-audible tone control:
$20 e Cigarette lighter plug mobile charging unit: $6

$29.85 e Leather holster:

TEMPO VHF & UHF SOLID STATE POWER AMPLIFIERS

. give it the range and clarity ot a high
powered base station. VHF (135 to 175 MHz)

3 . Drive Power Output Model No Price
$-30...$89.00 S$-80...$149.00 W 130W 130A02 $209
‘For use with S-1 and S-5 10W 130W 130A10 $189

3ow 130W 130A30 $199

Tem o S-2 2w 80w 80A02 $169
With S 2 10W 8OW 80A10 $149
ith an in your car or pocket you can use I0W 80W 80A30 $159
220 MHz repeaters throughout the U.S. It 2w 50W 50A02 $129
ofters all the advanced engineering, premium 2w 30w 30A02 S 89

UHF (400 to 512 MHz) models, lower power and FCC type accepted models
also avallable.

- Henry Radly

occupy, | 20508, Bundy Dr., Los Angeles, CA 90025 213 820-1234

1980 we Wil (15 new 931 N. Euclid, Anaheim, CA 92801 714) 772-9200

e note. 35 ¢ adqu dbu;jd' J jumber- Butler, Missouri 64730 816 679-3127
plea Id

our Cew ANnge eles

TOLL FREE DROER NUMBER: (800] 421-6631
For all states except California
Calit. residents please cali collect on our regular numbers

Prices subject to change withowt aotice.



BEST PRICES, DELIVERIES

. FIVE STORE BUYING POWER!

SHIPPING REGULARLY TO COUNTRIES ON ALL CONTINENTS

BEAT THE PRICE INCREASE
while they last

Ask for details, prices.
FREE SHIPMENT (UPS Brown)

FREE PHONE

3 b j-é e R
'.-‘.ill FlA l-":.':
, COLLINS %‘\:,BA'S/
: 103

New commercial-grade transceiver
provides full 9-band coverage.

Ask for details, prices.
FREE SHIPMENT (UPS Brown)

800

854-6046

CALIF. CUSTOMERS PLEASE
CALL OR VISIT LISTED STORES

FREE
SHIPMENT

(UPS Brown)
CONTINENTAL
US.A

ANAHEIM. CA 92801
2620 W. La Palma,
(714) 761-3C33 (213) 860-2040
1 mile east Knotts Berry Farm

BURLINGAME, CA 94010
999 Howard Ave., (415) 342-5757
5 miles south on 101 from S.F Airport

OAKLAND, CA 94609
2811 Telegraph Ave., (415) 451-5757
Hwy 24 Downtown. Left 27th off-ramp

SAN DIEGO, CA 92123
5375 Kearny Villa Road (714) 560-4900
Hwy 163 & Clairemont Mesa Bivd

VAN NUYS, CA 91401
6265 Sepulveda Blvd., (213) 988-2212.
San Diego Fwy at Victory Blvd

OVER-THE-COUNTER
Mon. thru Sat. 10AM to 5:30PM

AEA - ALLIANCE - ALPHA - AMECO * AMPHENOL - ARAL - ASTRON
- AVANT|- BENCHER+ BEAK-TEK - BIRD-BaAW - CALLBOOK - CDE
+COLLINS - CURTIS - CUSHCRAF T - DAIWA - DATONG + DENTRON
«DRAKE + DX ENGINEERING - EIMAC - HUSTLER - HY-GAIN« ICOM
«J WMILLER*KENWOOD *KLM+LARSEN-LUNAR: METZ. MFJ
« MICRO-LOG « MINI- PRODUCTS - MIRAGE - MOSLEY + NYE
«PALOMARROBOT - ROMN: SHURE - SWAN + TEMPO «TELEX
*TELREX+ TEN-TEC+ TRISTAO :YAESU and many more!

R.L. DRAKE COMBO YAESU RACK

TR-7/DR-7 all-band RACK MOUNT
transceiver. YOUR FT-707
STATION

Rack neatly contains:
FC-707, FP-707,FT-707,
FV-707DM and MR-7
Ask for details, prices.

FREE SHIPMENT (UPS Brown)

25W OUT FROM TR-2400

R-7 full coverage
receiver.

Ask for details, prices.
FREE SHIPMENT (UPS Brown)

MIRAGE B-1016 2M

AMPLIFIER w/ﬁnn;erilcap lliadio “324”

-2400 plugs directly into compact as-
160 W OUTPUT sembly. Li‘r)megr amp fe):’atures V-Mos pwr
SSB, FM, CW. transistor, gives 25W

RF across band w/1.5
watts drive. Built -in
amp/spkr boosts audio
more than 2W. Also cur-
rent limited charger

for TR-2400. 12VDC @ 4A
Socket for ext PTT mic

REG. 279.95 $249.95

Freq. range: 144-148MHz @ RF out:160W nom
(10W in). ® RF power in: 5-15W e DC operating
pwr: 13.6VDC @ 20-25A ¢ Intermittent duty
cycle ® Bullt-in receiver pre-amp. Auto-

matic internal or external relay keying.

FREE SHIPMENT (UPS Brown)

S/g/73//0/7€ CX-11A

'Q_me'MQ

FREE SHIPMENT (UPS Brown)

Ere ALPHA

® Dual VFO's. Transmit
and receive on either.

e A ‘

ol e : PR 76A

000 [ X3 no-tune final 77DX &S

= e All amateur bands > T ]
B far details, nrices 1.8-30MHz plus new ®

Siar Gelabs, e 05 | speciaL pricES On aLL {© @==2°

Unequalled selectivity. 3 cascaded xtl filters e € digit
LED freq. readout @ Buiit-in power supply @ Full break- ALPHA/ETO AMPLIFIERS 374A

in CW (vacuum relays) ® 16%"W. 7%"H, 14°D. 40 Ibs
FREE SHIPMENT (our choice covmeniat) on Signal/One and Alpha items.

KENWOOD

CALL FOR YOUR SPECIAL
PRICES ON ALL OF THESE
OUTSTANDING ITEMS

(and other well known Kenwood
ham products)

TS-520-SE

TR.2400  15°130-S

FREE SHIPMENT (UPS Brown)
Callit. residents please add sales tax

Prices. specs subject to change without notice
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INFO

Manuscripts

Contributions In the form of manu-
scripts with drawings andior photo-
graphs are welcomse and will be con-
sidered for possibie publication. We
can assume no responsibility for loss
or damage to any material. Please
enclose a stamped, self-addressed
enveiope with each submission. Pay-
ment for the use of any unsolicited
material will be made upon accep-
tance. Al contributions should be di-
rected to the 73 editorial offices.
“How to Write for 73" guidelines are
available upon request.

Editorial Offices:

Pine Street
Peterborough NH 03458
Phone: 603-924-3873, 924-3874

Advertising Offices:

Elm Street
Peterborough NH 03458
Phone: 603-924-7138

Circulation Offices:

Eim Street
Peterborough NH 03458
Phone: 603-924-7296

Subscription Rates

In the United States and Possessions:
One Year (12 issues) $25.00
Two Years (24 Issues) $38.00
Three Years (36 issues) $53.00

Elsewhere:

Canada—$27.00/1 year only, U.S.
tunds. Foreign surface mail—$35.00/1
year only, U.S. funds. Foreign air
mall—$62.00/1 year only, U.S. funds.

To subscribe,
renew or change
an address:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farming-
dale NY 11737. For renewals and
changes of address, include the ad-
dress label from your most recent
issue of 73. For gift subscriptions, in-
clude your name and address as well
as those of gift recipients. Postmaster:
Send form #3579 to 73 Magazine, Sub-
scription Services, P.O. Box 931, Farm-
ingdale, NY 11737.

Subscription
problem or
question:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farmingdale
NY 11737. Please include an address
{abel.

73 Magazine (ISSN 0098-9010) Is pub-
lished monthly by 73, Inc., 80 Pine
Street, Peterborough NH 03458. Sec-
ond class postage paid at Peterbor-
ough NH 03458 and at additional mail-
Ing offices. Copyright (c) 1981 by 73,
inc. All rights reserved. No part of this
publication may be reprinted or other-
wise reproduced without written per-
mission from the publisher. Microflim
Edition—University Microfiim, Ann
Arbor M| 48106.
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1750 Meter XMIT

Palomar Engineers ~ N E u v [

. o 1750 Meter Transmitter
na orr 04 T aGE KEY n ' $ 1 4 5 0 0
']

This 160-190 KHz transmitter kit is easy to build. The power supply and
exciter portions are factory wired and tested, the Litz wire coils are wound
and complete instructions are supplied so you can build it in one evening.
The main unit with control panel (shown above) installs at your operating
position. The active antenna matching network mounts at the base of your
vertical antenna. A 50’ antenna is permitted. Shorter antennas can be us-
ed. Transmitter operates from 115-v AC. One watt input crystal controlled
(crystal supplied). No license needed. Meets all FCC requirements. Not for
use in Canada.

Enter the fascinating world of low frequency radio. Order your transmitter
today! Free brochure on request

Complete your 1750 meter station with:

VLF CONVERTER
$79.95

Converts the band 10-500 KHz to 3510-4000 KHz so you can hear it on
your short wave receiver. Stable crystal control. Sensitive IC mixer and RF
stage. Covers the 1750 meter band, navigation radiobeacons, ship-to-

shore, European low frequency broadcast band. Free brochure on
request

LOOP ANTENNA

Amplifier. .. .$77.50
Plug-in Loops $59.50

A low noise receiving antenna. Connects to your receiver or VLF con+
verter. Plug-in loops cover 10 KHz to 15 MHz (VLF plug-in covers
150-550 KHz). Rotates 360 °, tilts +90° to null out interference. Man

made noise limits low frequency reception. The loop antenna helps! Free

brochure on request
——— 2

Order today direct or from your favorite dealér‘. To order direct include
$3 shipping/handling. Add sales tax in Calif. Order today!

Palomar Engineers

Box 455, Escondido, CA. 92025 ¢ Phone: [714) 747-3343
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NEVER SAY DIE

editorial by Wayne Green

DOING SOMETHING ABOUT IT

There is one basic reason why
the ham market has been soft
during the last year and it has lit-
tle to do with the job market,
stagflation, or the recession.
The main reason why hams have
not been buying very much ham
gear lately is that there have
been far fewer new hams . . .and
this means fewer enthusiastic
newcomers looking for fun.

If amateur radio was growing
at the rate of 11% as it did
before the proposal of “Incen-
tive Licensing,” we would be
welcoming about 75,000 new
Novices a year. That would rep-
resent the 11% growth plus
those needed to make up for the
dropouts and silent keys. That
represents a buying market of
over $100M. Even when you
spread that amount around
among about 200 ham stores,
that represents another half mil-
llon dollars in sales for each
store.

Tufts Electronics has moved
things around in thelr store and
set up a classroom for teaching
the Novice course. It has been
so successful that they are now
planning for General and Ad-

vanced courses as well. They
have been charging $35 for the
course, which runs for ten
weeks, one night a week. Judg-
ing from the interest shown In
the courses, Tufts is now esti-
mating that they will be able to
license about 50 new hams a
month.

The money for the courses
goes for some of the instruction
materials, some for the instruc-
tor, and the rest for advertising
and overhead. Clubs running
Novice courses have found that
the more a student has invested
in a course, the more likely he is
to complete it. That makes
sense, when you think about it,
but the anti-profit nuisance who
turns up now and then wanting
the classes to be free louses it
up for everyone.

Perhaps you can talk this over
with your local ham supplier and
get him to set up Novice
courses. Remind him that each
Novice historically buys about
$1,500 in ham gear and books,
so it is well worth his while to
see that we have as many new-
comers as possible. We should
also do all we can to get our
clubs to have Novice classes

and try to empty out the high
schools for prospects. Remem-
ber that about 80% of these
teenage Novices will decide to
make electronics their career
...and they just might be the
answer to the loss of technology
to Japan.

One more reminder: The 73
series of code tapes is the
world's fastest way to learn the
code...and the 73 theory
course is the best one on the
market because it stresses
learning the theory rather than
memorizing questions and an-
swers. These are Ideal teaching
adjuncts to any Novice class.

RADAR CRUISE CONTROL

One of the benefits of the re-
cent interest in police radar and
its detection has been a good
deal of research on the use of
radar for cars. RCA, in particu-
lar, has been working on the
problems and has come up with
a system which would enable a
car to automatically follow the
car ahead, keeping pace with it.
This is a small radar unit which
is connected to the cruise con-
trol of a car, either allowing the
fotllowing of the car ahead or

else maintaining speed until a
car is detected ahead, at which
time the radar would disable the
cruise control automatically.

Speaking of radar, the car
magazines all seem to be of the
opinion that Reagan will be
backing an end to the 55-mph
speed limit, putting the respon-
sibllity for speed control back
on the states. Many of the
western states are not at all en-
thusiastic about the limit.

There seems to be convincing
proof that our government agen-
cies have been covering up the
facts about the speed limit and
have been supplying us with
highly distorted reports on the
supposed benefits. Rather than
either saving lives or oil, the
speed limit may have both in-
creased traffic fatalities and
saved hardly any oil. The major
benefit has been to the makers
and dealers selling radar units
to thepolice. . .and detectors to
the public. Cozy arrangement.

The other major benefactors
of the speed Iimit have been the
CB industry and the communi-
ties which have gotten the take
from the speeding tickets. . . bil-
lions of dollars.

Some psychologists have
pointed out that one of the re-
sults of making virtually every-
one a criminal is to alienate the
public from the police and thus
encourage crime. . .and reduce
the cooperation needed.

Perhaps the bright spot of all
this will be the developments we
can see coming as a result of
the radar research.

SAROC

Having been unable to locate
anyone who attended, I'm going
by reports from third parties:
UGH.

Not only were there fewer
than 1,000 in attendance, what
few there were apparently were

ago.

someone a lot of grief.

TECH WIZARDS

We seem to be getting more and more technical questions
whose answers require more and more of our time which we
seem to have less and less of. We would like to revive the
Technical Aid Group concept which appeared here 10 years

Please, you wizards out there who want to help (without
compensation), send us your qualifications (experience,
degrees, area of expertise, if any, etc.) and complete address.
Then when readers have questions they can talk to an expert.

Don’t take this lightly—some questions are difficult and
will require some digging. But if you can help, you might save

Write to Editorial Offices, 73 Magazine, Pine Street, Peter-
borough NH 03458, attention: Tech Wizards.

tention: Traveling Hams.

TRAVELING HAMS

We believe that there are many Interesting stories related
to ham radio across this wide world that are begging to be
told. When you do travel, keep that in mind. You may be the
only outsider who is a hamto visit a hidden valley somewhere.
Neither 73 nor any other amateur radio publication has the
staff to do this adequately; we are depending on you.

When you have a trip coming up, let us know. We may have
heard about something along your route that may be of in-
terest to us all. You might even make a few dollars to put
toward your next trip. So, put a note pad and pencil in your
camera case and start thinking like a roving reporter.

If you are interested, send your travel plans to Editorial Of-
fices, 73 Magazine, Pine Street, Peterborough NH 03458, at-
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TR-2400

'R 2900 FEANTURES:

TR OFFEY sau

CONVENIENT TOP CONTROLS

« UP/DOWN manual scan
Single or fast continuous 5-kHz
steps from 143.900 to 148.495 MHz
for Amateur and MARS or CAP
simplex or repeater operation.

10 memories

Retained with battery backup (only
2.0 mA). "MO" memory may be
used to shift the transmit frequency
any desired amount to operate

on repeaters with nonstandard split
frequencies.

e Built-in autopatch DTMF encoder
All 16 buttons of keyboard provide
telephone dual-tones while
transmitting.

¢ Automatic memory scan
Checks all |0 memory channels.
Programmable to lock automatically
on either BUSY (siﬁnal present)
or OPEN (no signal) channels.
Repeater or simplex operation
Convenient mode switch shifts
transmit frequency +600 kHz or
-600 kHz or to the frequency stored
in "MO™ memory.

Hand-shack.

—

@KENWOQD TR~24O
‘ e - .

—

Microphone PTT and
audio terminals
Charpger terminai
tarphone Jack

“ " 2 :
“p&anda\rd dc.esm es ?'t
« Flexible rubberized antenna with
BNC connector
¢ Heavy-duty (450-mAh) NiCd
battery pack
» External-standby (PTT) plug
» External-microphone plug
¢ AC charger e« Hand strap
» Earphone

More information on the TR-2400 is
available from all authorized dealers of
Trio-Kenwood Communications, Inc.,
1111 West Walnut Street. Compton.
California 90220.

TR @KENWOGB

Optional accessories: .. pacesetter in amateur radio

¢ ST-1 base stand (shown) which
provides 1.5-hour quick (90%) charge.
4-pin connector for dynamic microphone,
and SO-239 antenna connector.
» BC-5 DC quick (90%) charger (1.5 to 2.0 hours)
« SMC-24 speaker/microphone
o LH-1 deluxe leather case (top-grain cowhide)
* PB-24 extra battery pack with
charger adapter
¢ BH-1 belt hook

Specifications and prices are subject to change without notice or obligation
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siphoned off by a competing
event put on by the local ham
club, which has not been silent
in its bitter feelings about the
SAROC hamfest. . .anevent put
on mostly by one chap for prof-
it. . .and supported almost sole-
ly by Ham Radio magazine.

The show did get a great re-
view In HR's Half Right Reports,
thus preserving their record for
objectivity. Will there be another
debacle next year? It seems
unlikely.

VEGAS

Though | didn't go to the
SAROC mess this year, | did
have to get out to Vegas for the
Winter Consumer Electronics
Show (CES) a couple of days
later. The weather was perfect
and the town was crowded with
about 60,000 attending the CES.
With the casinos vying with
each other to provide low-cost
eats, you can do very well in the
town on about $6 per day. Even

the local people come to the
strip to get in on the $1.49 break-
fast buffets.

Other than that, most of the
things in Vegas are so tacky that
| really dislike the place. The
casinos are packed most of the
day and night with people pull-
ing the levers of the slots. Are
they having fun? | watched sev-
eral hundred of them and | saw
not one smile. Even when the
jackpot would eventually dump
on them they accepted it sto-
ically and went back to seeing
how fast they could get the
coins back into the machine.

At the airport, while | was
waiting for my plane, | watched
a shabbily-dressed couple get
$100in dollars and start feeding
them into a slot machine. By the
time I'd finished my Ice cream,
the $100 was gone. | never saw
one sign that either of them was
enjoying the experience. They
just stood there silently, as
though hypnotized, sliding in

the dollars, three at a time.

It is not really difficuit to win
in Vegas...at least untll they
get to know you. . . but you have
to know what you are doing and
spend some time learning how.
I've written about thls in one of
my other magazines in more de-
tail. Obviously, before you
tackle the professionals, you
want to have your system not
only perfected, but very well
practiced. This Is where the
computer comes in. . . affording
you practice without having to
pay for it. It is far better to learn
for free and take your lumps
than to try to get your gambling
education at $2 a throw.

Quite a number of people
have come up to me at shows
and tried to argue that you can’t
really win at gambling in Vegas.
When | pry into their knowledge
of the subject, | find that they
know virtually nothing about it.

Continued on page 120

. Y,

tral India. . .”

Well.. .ICan Dream,Can’tl?

“Your Y2-Watt QRP rig is putting in a bone-crushing signal here in cen-

by Bandel Linn K4PP
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OSCAR '
AND
IC451A

(The Perfect Couple)

ICOM presents a multifunction multimode base Variable Repeater Split.
station transceiver for use either as part of an OSCAR Imagine programming 2 of your favorite 558
satelite link on mode B or J, or for use with your Q50 frequencies as well as the OSCAR 8 mode J
favorite 440MHz FM repeater. the IC451A incor- downiink beacon into memory, and silently scanning
porates features customers ask for most: these frequencies while working other bands in your
[J 3 Memories with Memory Scan. shack.
Programmable Band 5can. “he 1C451 A may be ordered from your
Squelch on S5B! Silent Receive when no authorized ICOM Dealer in either 430-439.9999MHz
signal is present. ofr 440-449.9999MHz models.
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HF/VHF/UHF AMATEUR AND MARINE COMMURICATION EQUIPMENT

ICOM

2112 116th NE, Bellevue, WA 98004
3331 Towerwood Drive, Dallas, TX 75234

All stated spedficotions ore opproximote ond subject to change without notice or obligotion. All ICOM radios signfficondy exceed FCC requlations fimiting sputous emissions.






A fresh idea!

Our new crop of tone equipment is the freshest thing growing
in the encoder/decoder field today. All tones are instantly
programmable by setting a dip switch; no counter is required.
Frequency accuracy is an astonishing + .1 Hz over all temper-
ature extremes. Multiple tone frequency operation is a snap
since the dip switch may be remoted. Our SS-32 encode only
model is programmed for all 32 CTCSS tones or all test tones,
touch-tones and burst-tones.

And, of course, there’s no

need to mention our

1 day delivery and

1 year warranty.

COmMm SPEC
IC~107

TS-32 Encoder-Decoder

® Size: 1.25"x2.0"x .40”

¢ High-pass tone filter included that may be muted
® Meets all new RS-220-A specifications

® Available in all 32 EIA standard CTCSS tones

SS-32 Encoder
 Size: .9”"x 1.3"x .40"
¢ Available with either Group A or Group B tones

Frequencies Available:

118.8 2B
123.0 3Z
127.3 3A
131.8 3B
136.5 4Z
141.3 4A
146.2 4B
151.4 SZ

¢ Frequency accuracy, + .1 Hz maximum - 40°C to + 85°C
¢ Frequencies to 250 Hz available on special order
¢ Continuous tone

TEST-TONES: | TOUCH-TONES: BURST-TONES:
1600 1850 2150 2400
1650 1900 2200 2450
1700 1950 2250 2500
1750 2000 2300 2550
1800 2100 2350

* Frequency accuracy, + 1 Hz maximum —40°C to + 85°C
* Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

Wired and tested: TS-32 $59.95, SS-32$29.95 ===
Tmexne

L.' COMMUNICATIONS SPECIALISTS (i

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021 15




AWARDS

Bill Gosney WB7BFK
Micro-80, Inc.

2665 North Busby Road
Oak Harbor WA 98277

| wish to thank the many read-
ers who have supported the 73
Awards Program and this
Awards column over the past
year and a half. I've recelved let-
ters from all over the world sup-
porting both projects.

In answer to the many letters
received recently, the 73 Awards
Program is qulte extensive. As
you read through the September
and October, 1980, editions of
73, you see featured nearly
twenty individual awards being
made available to licensed ama-
teurs. We would like to cater to
your many ideas for adding a
few more awards to the pro-
gram, but we have to limit our
portfolio so that it is man-
ageable by the staff. As we all
know, 73 Magazine is only one
function of the Peterborough
crew!

Please, don't {et my comment
discourage you. You people
have a lot of super ideas for dif-
ferent awards. Personally, |
would recommend that you ini-
tiate and fund your award con-
cept locally. What a great way
for a radio club, for example, to
gain International recognition!
Take the Whidbey island DX
Club. . . with the founding of the
International Island DX Award,
we have seen applications made
from even the rarest of countries

and stations. We've seen the
popularity of the club and its DX
Award grow significantly over
the past three years to where
now it is the center of attraction.

A radio club award can mean
a way of strengthening the
club’s treasury. Those projects
which previously were restricted
due to finances now can be-
come reality. The easiest part of
it all, once you have your award
program organized and can
send your rules to me to publish
in this column, is just standing
by...within a month you'll
begin seeing letters of ap-
plication pouring in.

The most important comment
I can offer about a newly-found-
ed award Is that it has to be
something different to be in de-
mand. So, give your award idea
some thought. Plan your
requirements with the thought
in mind that your award is not
for everyone. Make the rules
somewhat difficult, yet not too
restrictive. Don't make the
award so simple that you prac-
tically give it away. If an
operator doesn’t have to work
towards a goal, the certificate
on the wall won't be of any value
to him or those who see it on
display.

Finally, | would like to see
clubs getting involved with
award programs on a larger
scale. The majority of award
sponsors seem to be major mag-
azine publishers and national
radio societies. Somewhere

10 BILL COSNEY WB7BFX of
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g SEEATHL 3. b "
recognifion of the Courage and Perseverance required to overcome the
seemingly insurmountable odds against the establishment of Two-Way
Amatewr Radio Communications, this Certificate is awarded

OAK MAKBOR , WASHIRGTON

along the line, most of the clubs
lost their confidence and onty a
few have taken the initiative to
design an award and offer a
challenge to award seekers of
the worid.

Perhaps now clubs will recog-
nize the significance award pro-
grams have to an active group.
Why not form a committee and
consider such an endeavor this
week?

CQ AWARD

The CQ Radio Club of Torring-
ton offers a certificate for con-
tact with Its club members. This
is open to any amateur station
on any band, any mode, at any
time.

To qualify, amateurs within
Connecticut must make 15 con-
tacts with members; other state-
side amateurs need to contact
only 10 member stations; DX
stations must establish 5 mem-
ber contacts.

There are no charges for this
award, however, donations to
offset postage would be appre-
ciated. Send your list of con-
tacts to: Robert J. O’'Neil
W1FHP, Awards Manager, Hard
Hill Road, Bethlehem CT 06751.

THE HEX AWARD

Paul Hilton N3BCZ recently
wrote and provided me with de-
tails of an award being spon-
sored by the Lancaster Radio
Transmitting Soclety, Inc. The
award is a beautiful hand-col-
ored certificate, authenticated
by the officers of the Lancaster
organization.

To qualify, applicants must
make contact with at least thir-
teen Lancaster County radio op-
erators. There are no mode re-
strictions, but contacts via re-
peater are not valid.

To apply for the award, send
your QSL confirmations to the
club trustee. Be sure to enclose
sufficient postage for the safe
return of your cards. In his letter,
Paul failed to mention if there
was an award fee. It is assumed
there is not. You may forward
your application to: Robert Wen-
ger, 402 S. State Street, Ephrata
PA 17522.

If you are an active county
hunter, which a heck of a lot of
our readers are, you might take
ahard look at four very challeng-
ing awards being offered by Ray
Teeter N2RT.

THE UNITED STATES OF
AMERICA COUNTY AWARD

The USA County Award is

available to applicants who can
meet the requirements of any of
the 12 award categories.

There is a category for each
call district, and an applicant
must work the required number
of counties in that district to
qualify.
1st call district—67 counties
2nd call district—83 counties
3rd call district—94 counties
4th call district—749 counties
5th call district—584 counties
6th call district—58 counties
7th call district—257 counties
8th call district—226 counties
9th call district—266 counties
10th call district—681 counties
Alaskan calt district—4 coun-
ties (judicial districts)

Hawaiian call district—5 coun-
tles

When applying, you must
state which call district you are
applying for. Claiming all call
districts requires 12 applica-
tions, and the recipient also will
receive a nice trophy.

For each Call Area Award,
there are three award classes.
Class A—all counties in the call
area worked; Class B—24 of the
counties worked in the call area;
and Class C— " of the counties
worked in the call area.

To apply for the USA County
Award, prepare a list of claimed
contacts in order by county
within each call area. Be sure to
list the usual logbook informa-
tion, including the county and
state of the contact. Do not send
QSL cards! Have your list veri-
fied by at least two amateurs or
a local radio club secretary.
While there are no mode or band
restrictions for this award, you
may request endorsements and
receive recognition at no addi-
tional charge if a request for
such is made at the time of ap-
plication.

For each Call Area Award be-
ing applied for, enclose an
award fee of $1.00 and forward
to: Ray Teeter N2RT, RD 2,
Canaan Heights, Locke NY
13092.

CHN MOBILE ACHIEVEMENT
AWARD

Also made available by Ray
Teeter, the CHN Mobile Achieve-
ment Award is offered in three
award categories.

To qualify, applicants must
either (1) work mobiles in all the
counties of any one state, (2)
work the same mobile in all
counties of any one state, or (3)

Continued on page 44



KLM’S DUAL-DRIVEN ELEMENTS DO IT AGAIN:
SUPER-GAIN ACROSS THE WHOLE BAND for FM, SSB, DX, TROPO, EME, etc.

No tuning or
matching

1KW balun supplied
Less weight and
windload

Strong 1%’ boom/
no truss needed

VSWR CURVE

ORLDS ONLY WHOLE BAND/ALL MODE SUPER-GAIN ANTENNA
! |\ \., N\ N\KLMp¢r.o. Box 816, Morgan Hill, CA 95037

PEOPLE WHO KNOW QUALITY

AND NEED RELIABILITY

FOX-TANGO CLUB

WANT TO KNOW WHY?

Send for descriptive brochure and information

FOX-TANGO OWNERS: JOIN FOX-TANGO CLUB
$8.00 U.S. & CANADA—$15.00 OVERSEAS

Dealer Inquiries Welcomed

Full FT Catalog $1.00 Refundable

INTERNATIONAL
»s
&

¢ | FOX-TANGO CORPORATION

‘,7” Box 15944S, West Palm Beach, Florida 33406

. »323
X TANGO CLUB
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CONTESTS

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

QRP ARCI ANNUAL QSO PARTY

2000 GMT April 18 to
0200 GMT April 20

The contest is open to all
amateurs and all are eligible for
the awards. Stations may be
worked once per band for QSO
and multiplier credits.

EXCHANGE:

Members —RST, state-prov-
ince-country, and QRP number.

Non-Members—RST, state-
province-country, power input.

SCORING:

Each member QSO counts 3
points. Non-member QSOs are 2
points, and stations other than
WIVE count 4 points each. Multi-
pliers are as follows: More than
100 Watts input, x1; 30-100

Watts, x 1.5; 10-30 Watts, x2;
3-10 Watts, x 4; 1-3 Watts, x6;
less than 1 Watt input, x 10.
Final score is total QSO
points times total number of
states-provinces-countries per
band times the power multiplier.

FREQUENCIES:

Novice—3710, 7110, 21110,
28110.

SSB—1810, 3985, 7285,
14285, 21385, 28885, 50385.

CW—1810, 3560, 7040, 14060,
21060, 28060, 50360.

Try SSB on even hours, and
don’t forget Novice frequencies.

AWARDS:

Certificates to the highest
scoring station in each state,
province, or country with two or
more entries. Other awards will
be given depending on activity.
One certificate to highest scor-
ing Novice/Technican overall.
One certificate for the station
showing three skip contacts us-
Ing the lowest power.

LOGS AND ENTRIES:

Send full log data, including
full name, address, and bands
used, equipment, antennas, and
power used. Entrants desiring
results sheet and scores, please

Apr 4.5
Apr 89
Apr 11.12
Apr 15-16
Apr 18-19
Apr 18-20
Apr 25.26
May 2.3
May 9-10
May 10
May 16-18
May 23.24
Jun 6.7
Aug 89
Aug 15-16
Sep 12-13
Sep 12-13
Sep 1214
Sep 26
Nov 8
Nov 14-15
Dec 26-31

CALENDAR

ARRL Open CD Party—Phone
DX/YL to NA/YL Contest—CW
ARRL Open CD Party—CW

DX/YL to NA/YL Contest—Phone
YL ISSB QSO Party—Phone

QRP QSO Party

Helvetia Contest

County Hunters SSB Contest
Rocky Mountain Division QSO Party
DARC Corona 10-Meter RTTY
Michigan QSO Party

Europe and Africa Giant RTTY Flash
VK/ZL/Oceanla RTTY DX Contest
European DX Contest—CW
SARTG Worldwide RTTY Contest
European DX Contest—Phone
G-QRP-Club CW Activity Weekend
Washington State QSO Party
DARC Corona 10-Meter RTTY
DARC Corona 10-Meter RTTY
European DX Contest—RTTY
G-QRP-Club Winter Sports

enclose a business-sized enve-
lope with sufficient return post-
age. Logs must be received by
May 20th to qualify. Send all
logs and data to: QRP ARCI Con-
test Chairman, William W.
Dickerson WA2JOC, 352 Cramp-
ton Drive, Monroe MI 48161.

YL ISSB QSO PARTY—PHONE

0001 GMT April 18 to
2359 GMT April 19

Two six-hour rest periods are
required. Operating categories
include: single operator, DX/WK
teams, and YL/OM teams. All
bands will be used, and the
same station may be contacted
on different bands for contact
points but not as country multi-
pliers. Two meters may be used,
but contacts must be direct and
not through repeaters.

EXCHANGE:

Name, RS, SSBer number,
country, state, and partner’s
call. If no partner, leave blank. If
non-member, send “No Num-
ber.”

FREQUENCIES:

3925, 7290, 14332, 21373,
28673. Listen for DX on 3765 and
7080. Listen for VK on 3690 on
75-meter phone, as their top fre-
quency is 3700. It is requested
that stations spread out to
relieve congestion on 14332,
Use frequencies from 14280 to
14345. Remember the nets on
14313 and 14336. Also DX sta-
tions use 14160 to 14190 for con-
tacts among themselves.

SCORING:
1980 MICHIGAN QSO PARTY
Michigan
W8PBO 98,600
K8RO 67,235
WABVNZ 66,470
waYY 52,445
KBAQM 50,660
WABMAM 50,150
WABQAF 42,948
NBADWI/8 41,820
WBBAYW 40,885
WBsZJL 37,520
Out-of-State
VE3DAP 17,784
K3NB 14,620
W1AQE 8,244
WA9IBZW 7,440
NIBNW 6,640
W3PYZ 5,740
W7ULC 5,565
WDB8SBR 5,066
K9CwW/2 4,536
N3AHA 2938
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Score five points for each
member contacted on any conti-
nent. Non-member contacts
count one point. Only member
station contacts count for multi-
pliers. Multlpliers are each
state, country, and province.
Also, each team contacted, but

Continued on page 117

1980 HELVETIA CONTEST
Europe
CT4MS 1,764
DK62G 16,704
EA7ALG 13,965
FOKP 18,972
G3ESF 10,455
GDAGWQ 945
HAJKDA 17,940
HA7SQ 7257
IN3NJB 5,924
Iseapv 1,296
LA2GN 4,089
LZ2KKZ 13,650
OE1DSA/3 22,935
OH9NV 15,147
OH3pPB 13,572
OK3KFF 9,207
OK1AVD 8,316
ON7YD 10,688
0z18LO 1,260
PA3AFF 720
SMACGM 2,223
SPBARY 1,938
SP1KRU 1,680
UK4PNZ 29,700
UA2EC 792
UKSIBM 22,680
UK2WAF 21,504
Uo50wC 4,617
uP2BAW 35,787
UQ2MmF 1,599
RU2RCU 7,200
YO2BEO 3,306
YU2CRM 8,880
YU3AW 5,520
Y43ZN/A 9,360
DX Stations
EASGT 3,612
JA1ADN 11,664
JT1AN 105
0A4zp 396
OD5LX 924
PY4KL 741
UA9CAL 22,320
UDECN 2,160
UJBJAS 576
UL7aF 1,660
UMBMBA 540
VE2WA 2,592
VE3HNO 351
VE4AMF 960
VESJQ 624
VO1AW 11,172
VK3AEW 2,592
KA1EP 8,694
N2UN 15,675
W3ARK 10,701
WAOEL 20,532
WS5EN 867
WEUA 9,120
W7ULC 4,860
W8DA 10,062
AE9X 270
WOLHS 108
HB9BAWKAX 20,352
9G1KL 2,304




Switch it...

tune it...
load it...
measure it...
send it...with
Heathkit
amateur

ANTEN
ANA YUNER

) h is your one-
rte sfor accessories, antennas and 4
e, build-it-yourself rigs. And they're all C e SaEYRRTEE.
3 antenna™ Dummy Load
-backed by the more than 200 hams at Heath. reduces QRM during
The new Heathkit Catalog describes one of tune-up.
the most complete selections of ham gear any-
where. You'll also find the latest in home com-
puters, fine stereo components, color TV's,
precision test instruments and innovative elec-
tronics for your home...all in easy-to-build,
money-saving kits.
It's one catalog you don't want to be without.
Write for your free copy today or pick one up
at your nearest Heathkit Electronic Center.

Send smooth,
easy-to-read CW

with the Heathkit HD-1410
— Electronic Code Keyer.

SEND FOR FREE CATALOG

Write to Heath Company, Dept. 011-764
Benton Harbor, M1 49022. In Canada, write
Heath Co., 1480 Dundas Highway East,
Mississauga, Ontario L4X2R7.

VISIT YOUR HEATHKIT STORE

Inthe U.S. and Canada, visit your nearby
Heathkit Electronic Center where Heathkit
Products are displayed, sold and serviced.
See the white pages of your phone book. In
the U.S ., Heathkit Electronic Centers are
units of Veritechnology Electronics Corporation.

Switching antennas

® 40 is easy-with the low-priced
e a t l t SA-1480 Remote Coax Switch,
303

AM-410



Only
TEN-TEC
Offers A
Money Back
Guarantee.

See yvour nearest
participating dealer
for details
on this new
no-risk
trial offer.
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TEN-TEC PARTICIPATING DEALERS

Alabama
Alabama Treasure Hunter
Huntsville

California
Ham Radio Outlet
Anaheim
Ham Radio Outlet
Burlingame
Ham Radio Outlet
Oakland
Ham Radio Outlet
San Diego
Ham Radio Outlet
Van Nuys

Colorado
CW Electronics
Denver

Connecticut
Hatry Electronics
Hartford

Delaware
Delaware Amateur Supply
New Castle
Amateur & Advance

Communications

Wilmington

Florida
Mike's Electronics
Fort Lauderdale
Hialeah Communications
Hialeah

Amateur Electronic Supply
Orlando

Idaho
Custom Electronics
Boise
Ross Distributing Co.
Preston

lilinois
Organs & Electronics
Lockport

Indiana
Lakeland Electronic Supply
Angola
The Ham Shack
Evansville

Electrocom industries

South Bend

lowa
Hi Inc
Council Biuffs

Massachusetts
Tufts Radio Electronics
Medford
Michigan
Omar Electronics
Durand
Radio Parts, Inc.
Grand Rapids
Missouri
Henry Radio
Butler
Ham Radio Center, Inc
St. Louis
Mid-Com Electronics
St. Louis
Nebraska
Omaha Amateur Center
Omaha

Nevada
Amateur Electronic Supply
Las Vegas

New Jersey
Radios Unlimited
Somerset

New Mexico
Pecos Valley
Amateur Radio
Roswell

New York
Grand Central Radio
New York
Ham Radio World
Oriskany

North Carolina
Bino Communications
Greensboro

Ohio
Ken-Mar Industries
North Canton
Universal Amateur Radio
Reynoldsburg
Amateur Electronic Supply
Wickliffe

Oklahoma
Radio Incorporated
Tulsa

Oregon
Eugene Radio Supply
Eugene

Pennsylvania
Supelco Inc.
Bellefonte
South Hills Electronics
Pittsburgh
Carr Electronics
Telford
Ham Buerger Inc.
Willow Grove

South Carolina

G.1.5.M.0. Communications

Rock Hill

South Dakota
Burgharat Amateur Center
Watertown

Tennessee
ARSON
Madison
Germantown Amateur
Supply
Memphis
J-Tron
Springfield
Texas
Texas Tower
Plano
Virginia
Tuned Circuit
Hamisonburg
Radio Communications Co.
Roanoke
Washington
Amateur Radio Supply
Seattle
C-COMM
Seattle
Wisconsin
Amateur Electronic Supply
Milwaukee

FCC

TYPE-ACCEPTANCE
REQUIREMENTS EXTENDED
FOR EXTERNAL
RADIO FREQUENCY
POWER AMPLIFIERS
(DOCKET NO. 21117)

The Commission has decided
to extend for an Indefinite peri-
od its type-acceptance require-
ments for external radio fre-
quency power amplifiers of the
kind used to amplify Cltizens
Band radio transmissions llle-
gally.

The Commisslon instructed
its staff to draft an order extend-
ing the type-acceptance and re-
lated technical requirements in-
definitely. The requirements
were adopted in 1978, effective
for three years, to cope with the
problem created by the large
number of amplifiers being mar-
keted and promoted for use in
and around the CB frequencies.
External amplifiers of the sort
used to amplify CB signals ille-
gally can cause serious interfer-
ence to TV and radio reception.

Type acceptance, in this
case, requires submission of a
sample of the model amplifier to
the FCC for approval, along with
technical data, before it is man-
ufactured and placed on the
market. The number of proto-

type units that can be manufac-
tured in preparation for submis-
sion for type acceptance is lim-
ited to 10.

The requirements apply to all
amplifiers and amplifier kits ca-
pable of operation below 144
MHz. They cover most ampli-
fiers used in the Amateur Radio
Service.

The Commission said numer-
ous manufacturers and distribu-
tors of amplifiers designed for il-
legal operation have ceased
manufacture and marketing
since the requirements were
adopted, though some are con-
tinuing.

The effectiveness of the type-
acceptance requirements in
halting promotion of amplifiers
forillegal applications indicates
that they should be continued, it
said. Notice of the continuation
was given in the order that origi-
nally implemented the type-ac-
ceptance requirement.

Action by the Commission,
December 18, 1980, by Second
Report and Order (FCC 80-750).
Commissioners Ferris (Chair-
man), Lee, Washburn, Fogarty,
and Brown.

[ CoRRrecTIONS |

In the January, 1981, Review
section, the first two TS-820
mod kits (front end and bal-
anced mixer) were incorrectly
sourced to S-F Amateur Radio
Services. These mods are, in
tact, produced by W6TOG, and
are available through authorized
distributors (S-F is not one). All
mail-order inquiries should be
directed to the address given
below. Both the QRO kit and the
Magicom board are available
still from S-F at the address
given at the end of the review.

Jerome H. Ginsberg W6TOG
TM Limited

6108 Hazelhurst Place, Suite 9
North Hollywood CA 91606

In “A Programmer’'s Pot-
pourri”’ (September, 1980, p. 95)
Program 11(a), please insert
F =0 at line 0225.

Peter Stark K20AW
Mt. Kisco NY

In my January, 1981, article
“Cheap and Simple,” p. 51, an
error can be found in the Parts
List. Capacitors C1 and C2
should be switched. While this
error exists in the Parts List, the
text of the article is correct, C1
is 10 uF, 25 V, and C2 is 13,000
uF, 25 v.

Vern A. Weiss WA9VLK
Kankakee IL
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LEAKY LINES )

Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405

Most of us thought that the
world had learned its lesson
about appeasement when Ne-
ville Chamberlain and Edouard
Daladier engineered the Munich
Pact, thus preparing the way for
Adolf Hitler's rapacious appetite
for territorial aggrandizement.
We thought that appeasement
had been thoroughly discredited
as a bankrupt tactic, unworthy
strategically and unworkable
from a practical sense.

It appears that we have not
learned that historical lesson,
and we may be compelled to re-
learn it.

We show overweening lenien-
cy toward parasites and crimi-
nals; we extend the hand of
friendship (generally prompted
by either economic or political
expediency) toward foreign na-
tions which despise us; we
lower academic standards so
that unqualified boobs can oc-
cupy space In our universities,
and, closer to home, we grant
concessions to the undeserving
in amateur radio.

Two things happen when you
appease. You sharpen the recip-
ient’s appetite for more, and you
make it unnecessary for him to
apprecliate what he has, for he
comes to the swift conclusion
that he deserved to get it all the
time. Giving something for
nothing is a certain prelude to
disaster.

Through the years, we have
witnessed a gradual frittering-
away of quality in favor of quan-
tity, and nowhere is this more
clearly evident than in ham
radio. The implementation of
the “mail order” license was a
costly mistake. Likewise, the re-
institution of Incentive Licens-
ing was a kick in the teeth, not
only to the Amateur Service, but
to every ham holding a General
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class ticket, for it arbitrarily
deprived him of privileges once
fairly earned and rightfully en-
joyed. At the same time, it fell far
short of the Intended mark,
which was toencourage upgrad-
ing on a wide scale.

The sad fact is that only a
small proportion pursued the
golden goal of Extra class. They
went as far as Advanced simply
because their sole Interest in
upgrading was to continue oper-
ating on accustomed frequen-
cies. | have asked literally
thousands of hams why they
upgraded, and most had not
done it in order to improve skills
or knowledge but merely in
order to be able to work DX or
avoid the congestion in the
crowded General portions. Cer-
tainly the piddling few kilohertz
of sequestered space in the CW
portions and in 15- and 75-meter
phone bands did not strike any-
one as all that attractive, at
least not when measured
against the difficulty of learning
Extra class theory and increas-
ing the CW speed up to twenty
words per minute.

| cannot speak for all ama-
teurs, of course, but as a DXer of
long standing, | can state with
conviction that to those who
share that interest with me,
there is little point in acquiring
the Extra; it is meaningless in
real terms.

Newington, ever-obsessed
with the idea of recruiting more
and more members, has sold
itself a delusion: that there is an
unlimited pool of potential ama-
teurs out there, and that any and
all of them should be recruited
through any means, even code-
free licensing. Perhaps amateur
radio has gained several good
people who were at first unquali-
fied, but It is even more likely
that there is a huge army of lids
who could never be anything but
a detriment, no matter what was
done for them.

All that separates the deserv-
ing from the undeserving is the
FCC examination. And for the
ARRL to keep granting credence
to the idea of an “entry level”
code-free license (a cryptic term
which means a giveaway) is an
absolute abomination, a breach
of faith with every League
member. The major contributing

factor toward the mess on 27
MHz is that anyone can apply
and get a license without lifting
a finger to prove that he is quali-
fied. The regulations may call
for the CBer to possess a copy
of the appropriate rules, but he
is not required to read themor to
be familiar with their provislons.
He does not have to know any-
thing, nor does he have to
demonstrate his willingness to
learn anything. All he needs to
do is to buy a piece of equip-
ment, hook It up to an antenna,
plug it into the wall socket, and
begin yammering into a micro-
phone.

And now the powers that be
are again proposing that the
door be opened to more unquali-
fied “space cadets,” so that
they can bring their ignorance
into the Amateur Service. Pursu-
ant to a request by FCC Chair-
man Ferris, and with the support
of three “high level” officials on
the Commission Staff, a Notice
of Proposed Rulemaking is be-
ing drafted which is Intended to
implement a waiver of the code
for amateur licenses.

That this ostensibly is aimed
at bringing in those who are in-
volved in computer science is
altogether beside the point. Of
course there is an important fu-
ture in amateur radio for all
sorts of applications of the new
digital techniques. An editorial
In QST for June, 1980, men-
tioned several areas: station
control, contest logging, satel-
lite applications, repeater
“bookkeeping,” orbital predic-
tions, azimuth-elevation tables,
signal processing, automatic er-
ror correction, antenna design
computations, direction-finding
techniques, and message han-
dling. But, as | say, all this is
beside the point. The fact is that
the doorway to ham radio has
never been closed. Anyone with
a desire to become an amateur
can acquire the necessary
knowledge and skill. The only
thing that ever stood in the way
was an applicant’s laziness and
inertia.

But the FCC operates on the
present-day assumption that

high standards are set up as a
deliberate bar to the entry of the
broadest possible number, that
difficult criteria are evidences of
some desire to exclude, and are
therefore undemocratic. And, in-
stead of opposing this with all
the strength at its command, we
see our ARRL expressing uncer-
tainty with respect to amateurs’
feelings in the matter. | will
wager anything that with the
possible exception of a few iso-
lated bubble-headed utoplan
idealists, the huge majority of
U.S. amateurs firmly oppose the
granting of any code-free
license.

Some insist that because
some, even most, have no use
for CW, it ought to be abolished
as a prerequisite. | say, bull-
feathers! It may not be in gen-
eral use by the majority; | won't
argue the point. But to me, its
chief purpose is to test the will-
Ingness of applicants to earn
the license.

There are some individuals
who can’t qualify for driving and
flying licenses. They are incapa-
ble of sufficient coordination, or
their minds can’t grasp the writ-
ten material. But you don’t see
anyone proposing an ‘“entry
license” for them. You don’t see
bar associations endorsing an
“entry level” so that incompe-
tents can practice law, nor do
you see a State Medical Board
asking for changes that wouid
permit the non-qualified to ac-
quire “entry level” licenses to
practice obstetrics or neuro-
surgery!

Yet, this Is precisely what pro-
ponents of such schemes are
really driving at. Do you serious-
ly believe that they do so
because they are sincerely Inter-
ested in the growth and future of
amateur radio? Or is it somehow
tenuously connected to a bo-
nanza in the sales of equipment
to new licensees? Not that | ob-
ject to that, it is important to our
free enterprise system. But, at
the same time, nothing prevents
anyone from buying the License
Manual in order to qualify for a

Continued on page 120

Service?

NO-CODE LICENSE?

Here's your chance to speak up! Send us a postcard with
your Yes or No answer to this question:

Should there be any form of no-code license in the Amateur

Mail your reply to Editoriai Offices, 73 Magazine, Pine
Street, Peterborough NH 03458,
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Marc I. Leavey, M.D. WA3AJR
4006 Winlee Road
Randallstown MD 21133

April may be the month for
fools, but the biggest fool of all
around here would be me if | ig-
nored your letters and ques-
tions. So this month let’s turn to
the mailbag.

Some time back, | mentioned
that Dave Lundquist WA2UWK
was in need of information for
the Lenkurt 25-A demodulator
that he had acquired. Indica-
tions are that Dave got all the in-
formation that he asked for, and
more. With the help of Sheldon
Daitch WA4MZZ and Rich Streh-
low KA®CSG, and who knows
how many others, both Dave
and | now have a bit more infor-
mation on the Lenkurt.

This unit was (is?) in use by
various wire services to dis-
tribute signals on slow-speed
teleprinter channels. It is config-
ured to allow tone pairs from
around 300 Hz to 7 kHz, center
frequency, to be used. Thus, sev-
eral different signals could
share the same line, using dif-
ferent audlo tone frequencies,
with the differentiation made by
the receive filter in the Lenkurt
unit. Hopefully, Dave will be able
to adapt the thing to amateur
RTTY. Good luck, Dave!

There seems to be quite a bit
of interest in connecting various
teleprinters to low-level TTL cir-
cults. A1C Randy L. Bray, sta-
tioned at Bergstrom AFB, Tex-
as, writes that he tried to drive a
compact Model 28-KSR Tele-
type® from a demodulator yield-
ing a TTL-level output. A slight
lack of drive there, no? Well, be-
ing the industrious serviceman
that he is, Randy went on to de-
vise the circuit shown in Fig. 1.
This uses a matched pair of
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4N25 optolisolators to convert
the TTL level to a plus-minus six-
volt swing, suitable for driving
the polar input of his printer. To
take care of occasional upslde-
down stations, he uses one sec-
tion of a 7404 TTL hex inverter,
which may be switched in to up-
side-up the upside-down rene-
gade. Looks like a nice piece of
work, Randy.

Along the lines of interfacing,
Reginald Theriault, from Rimou-
ski, Quebec, is currently using a
Model 28-ASR Teletype and a
HAL ST-5 demodulator on 60-
wpm, 5-level RTTY. He has re-
cently come by a video terminal
and wonders how to use it on
RTTY. Reg, the terminal you de-
scribe s set up, as are most ter-
minals, to use the eight-bit
ASCII code, described in RTTY
Loop a few months back. As a
serial RS-232 output is available,
the physical connection of the
terminal to a demodulator such
as the ST-5 should not be too
hard. However, you will be run-
ning ASCII, not Baudot/Murray
code. Although this is tegal in
the United States, | am not sure
about Canada's viewpoint. Fur-
ther, most RTTYers are still us-
ing Murray/Baudot (try to keep
things fair!). There are two main
ways to convert to five-level
code, if you want to: a stand-
alone hardware conversion or a
computer.

The hardware conversion
would use a UART to input the
serial data and convert it to par-
allel, a ROM and associated
chips to look up and change
code groups, and another UART
to output the transformed code,
perhaps at a different speed.
This method is cheap, it works,
and several schemes have been
published in 73 through the
years.

POLAR OUT

Fig.1. TTL-to-polar conversion.
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A computer may be pro-
grammed to do the same con-
verslon, from one code to anoth-
er and back again, and will do it
just as well as a simple board, at
many times the cost. But what
you gain is some intelligence In
the conversion. The computer
can provide features such as
message buffers, automatic
identifiers, and other bells and
whistles which make operating
a real pleasure. Now, | don’t
think | would run out and buy a
computer just to run RTTY, but
once you have one you won’t be-
lieve how many new uses you
can find.

This leads us to another ques-
tion: which computer? Well,
from the RTTY point of view, |
really don’t think that matters
much. My biases run toward the
6800 family, but that is because |
have one and have written quite
a bit of software for it. The
TRS-80, by Radio Shack, Is clear-
ly one of the most popular mi-
crocomputers on the market,
spawning accessory suppliers
and even whole magazines (have
you tried 80 Microcomputing
yet?). A typical question comes
from John. T. Gubernard K2LSX,
of Bergenfield, New Jersey, who
writes that he has a TRS-80 and
is looking for ways to get on the
air with it.

Guess what else the mail
brought? One of our 73 advertis-
ers, Vic Frump K8EXJ, passes
along information about his Bit-
Byter RTTY system for the
TRS-80. This system is designed
for either a Level | or Level Il
computer and has quite a list of
features, including split-screen
operation, with received infor-
mation scrolled in the bottom
two-thirds of the screen and the
transmit buffer in the top third,
automatic RTTY and CW identi-
fication, single-key CQ, RY, or
QBF, and 60- or 100-wpm opera-
tion. The unit keys the loop, so
Interfacing to most systems
should be straightforward. Inter-
ested? Drop Vic a line at UHF
Sales & Service Co., Route 1,
Box 52A, Evans WV 25241. Be
sure to mention RTTY Loop
when you write, OK?

Pictures on RTTY is always a
good topic, but, unfortunately,
one which has caused quite a bit
of concern In these pages in
months past. As | write this (in
January), there still is no word
on the ongoing saga of Tele-
printer Art, Ltd. There are pic-
tures out there, however, and
you don’t have to pay for them!

Russ Lawson K1MOU drops me
a note that several active hams
have reams of pictures they will
gladly send to anyone, over the
air. Ken WA4MNT, in St. James
City, Florida, says that he has
quite a few, and W. E. Symons
K4IH passes along a similar list
as long as your arm.

Most letters | get are ques-
tions or requests for this and
that bit of information. | would
like to acknowledge one this
month that was just a nice note.
| can remember back a few
years, when | was an intern, how
tight my time was and how pre-
cious every spare moment be-
came. This schedule only gets
worse the further into the sys-
tem you go, through residency
and Fellowship. That Is why this
note, from Joseph R. Salvatore,
M.D., now a Fellow at Roger Wil-
liams General Hospital in Provi-
dence, Rhode Island, means so
much. Joe was one of my interns
a few years ago, and | lost track
of him when he left the area to
further his education. | don’t
know what his callsign is now,
but | am sure that he does not
have much time to operate.
Thanks for reading the maga-
zine, Joe, and best of luck.

Our sister publication, Kilo-
baud Microcomputing, has been
glving quite a bit of space to
communicating over telephone
lines. These Computer Bulletin
Board Systems (CBBS) now form
a viable means of getting infor-
mation across the country with-
out worrying about propagation
conditions. Users of 6800 sys-
tems might be interested in an
article in the February, 1981, is-
sue which details the method |
use to hook up to the CBBS lo-
cally. By the way, if you want to
leave me a message, you might
try the Baltimore Micro-Maii Ser-
vice, at (301)-655-0393, calling
only between the hours of 10 am
and 10 pm, eastern time, or the
Prodigy system, at (301)-337-
8825, available 24 hours a day.
Both of these systems are ring-
back, CP/M-based computers.
To access, call the number, let
the phone ring once, then hang
up and dial again. The computer
will answer when you call back
in.

Going to look at another piece
of equipment next month. What
is it? You may not think you
need it, but once you’ve bought
one you wouldn't be without
it. Curious? Don't miss next
month’s RTTY Loop!



NEW FROM HAL

ELECTRONIC MAILBOX FOR RTTY

MSO0-3100
Message Storage
Option for
DS3100$595.00
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$1995.00
The DS3100 Super Terminal is now even The MSO feature may be accessed from
more versatile with the addition of the new either the DS3100 keyboard or by other
MSO-3100. use-s through the WRU feature of the ASR
The Message Storage Option (MSQ) adds terminal. Thus, messages can be written,
mass storage to the DS3100 so that relatively played, and relayed with either remote or

long messages may now be stored and replayed  local control
at will. For example, the MSO-3100 will provide Automatic TX/RX relay control, CW ID, and

more than 32,000 characters of additional use~ help messages make the “electronic
storage—approximately 450 lines for messages. mailbox” easy for all to use. This factory
Messages are stored in variable length files installed option may also be used for brag-
with user-assigned file names and pass-words tape and net bulletin preparation and storage.
for file protection if desired. Write or call us for more details.

When our customers talk . . . we listen.

HAL COMMUNICATIONS CORP.
Urbana, lllinois 61801 Box 365 217-367-7373

For our European customers, contact: Richter & Co. D 3000 Hannover 1 ® Transradio SA, 6816 Bissone/
Lugano e Radio Shack, Ltd., London NW6 3AY .. ass




r SCR1000viF—SCR4000UuUKF

7& You Want a Fantastic Reteater on Link
Syotem - ¢o With the Zinest

Go With Spec Comm!

{lf you plan to install a new Repeater or
| VHFIUHF Link System (with or wio Auto-
| patch), you'll find that you can’t find better
| 'quality, more reliable equipment, with all
. o) the features and options you want at
4 anywhere near our prices—if you can find
it at all!
- For many years now, we have specialized
. specitically in the field of VHF/UHF Re-
_peaters; Links, Transceivers'and all of the
accessories to make up a complete sys-
tem. We now have hundreds of repeater
and link systems operating successfuily
al| over the worid!
i When you buy Spec Comm gear, you get
the beneﬂt of all of these years of experi-
ence—you get the best! And, years from
2 Mtr. now, you'll still be glad you went with

220 MHz . Spec Comm!
450 MHz

© 30W Output. ‘
®Low Noise/Wide Dyn Shown in Optional Cabinet
Range Front End for EX
lent Sensitivity & IM Rejéecs
tion. .
® Sensitivity: 0.3uV Typ.
© 12 Pole IF Fiiter, & 8 Pole i ‘ 4
Front End Fiter. ‘ 30 Of 70 WATTS
® Full Metering, Lighted i
Status Indicators/Control on 2 Mt l'S.!
Push-buttons, Btry. Power
Input, AC Pwr. Supply, CW
|Der, etc., etc.

[

Made In U.S.A.

SCR1000 ; =
& SCRA000 10 zepeatez wou
ARE FCC TYPE " .
ACCEPTED :
for Commercial 4 tée wa'zéd -I

Services . 4 1 a

Available just the way you want
various repealeffunctions; “Pull . _ ’

Duplexers, Cabinets, Anten 18,8 .

sy Tk o SPECTRUM |

Call or wrlite today and get the details' Export Orders — Contact our International Dept.

1055 W. Germantown Pk., Dept. S4



COMMERCIAL MOBILE &

Jew BASE TRANSCEIVERS
"W'{ Spec Comm "Professconal Commanications Line”
136-173 MHz 220-230MHZ ( Gramcrciat E:1port 2t Aimarear )

® Very attractive woodgrain housin
Peatures v v

® 6 channels.

©0.35 uV Revr

® 8 Pole Crystal & 4 Pole Ceramic
IF Fitrs.

® Beautiful Audio—RX + TX.

® Provision for CTCSS.

® \Very Reasonabie Price!

PCL250 40 Wt.
Mobite Unit

® Built-in AC Power Supply

" " :
. SUpe’ Rqued Housmg ® Front Panel Status Indicator Lights
{"AC PWR.”, Transmit,” “RX BUSY")

i A : /
Solid %" Thk. Aircraft Aluminum! ® Optional Rcvr. Scanning Function Available

® FCC TYPE ACCEPTED — PARTS 21, 81, 90 4@

SPEC COMM REPEATER BOARDS & SUB-ASSEMBLIES

These are Professlonal “Commercial Grade™ Units—Designed for Extreme Environments { — 30 to + 60° C).
All equipment assembled & tested. For 2M, 220 MHz & New 450 MHz!

PCL300 40 Wt.
Base Station

SCR450
BOARD

FL-6 Rcvr. Front-End Preselector
6 Hi Q Resonators with Lo-Noise Transistor Amp (2M or
200MHz).

SCT410 XMTR. ASSY.
SCT110 VHF Xmtr/Exciter Board

SCR100 VHF Receiver Board

® Wide dynamic range' Reduces overload ‘de
sense’ and IM

® Provides tremendous rejection of “out-of-band” signals ® 7 or 10 Wts Output 100° Duty Cycle

® Sens. 0.3 uV/120B SINAD typ wiout the usual loss! Can often be used instead of large ® Infinite VSWR proot
® Sel. 6dB @ = 6.5KHz. 110dB @ = 30KHz. (8 expensive cavity filters ® True FM for exc audio quality

Pole Crystal Fitr) ® Extremely helpful at sites with many nearby VHF transmit ® New Design—specifically for continuous rptr
® 'S Meter Output ers to “filter-out”* these ‘out-of-band’ signals service
® Exc. audio quality! Fast squelch! w/0.0005% CTC100 Rptr. COR Timer/Control Bd. ® Very low in white noise

Crystal ® Complete solid state control for rptr. COR, “Hang" ® Spurious - 70 dB Harmonics - 60 dB

SCR100 Receiver Assembly Timer, “Time-Out” Timer, TX Shutdown/Reset, etc. ® With 0005% xta

@ Includes Inputs & Outputs for panel controls & lamps © BA-10 30 Wi. Amp board & Heat Sink, 3 sec LP

Filter & rel. pwr. sensor

@ SCR100 mounted in shielded housing
® Same as used on SCR1000
o Completely asmbld. wiF T caps. SO239 conn

Gepeater Tone & Control Bds.—For SCR1000/4000
& CTC1000/1D250 only

AF GAIN POT. etc

SCR450 UHF Receiver Bd. or Assy.
® Similar to SCR100, except with 12 Pole IF Fltr. &8

TRA-1 “Courtesy Tone Beeper™ Board

® Puts out a tone beep apx. 1 sec. after RX sig.
drops—thus allowing time for breakers

® Resets T.0. Timer atter "beep”

TMR-1 “Kerchunker Killer” or “Time Out Warning

SCT110 Transmitter Assembly
® SCT110 mounted in shielded housing
® Same as used on SCR1000
o Completely assmbld. w/F.T. caps. S0239 conn
® 7. 10 or 30 Wt. unit

Resonator Front End Fltr.!
® Discnminator & Deviation Mir. Outputs w
® Totally New Advanced Deslgn! e

Tone™ Bd.
® For One of above 2 functions
® "Kerchunker Killer” provides adj. delay (0-10

sec.) for inltlal rptr. access. Auto-Reset at end of “e Hl—i

SCT410 UHF Transmitter Bd. or Assy.

¢ Similar to SCT110. 8-10 Wts

@ Avall. wi/ or w/o 0S-18 Super High Stability Crystal
Osc/Oven.

® BA.40 30W. min. UHF Amp. Bd. & Heat Sink.

Qso
o T.0. Wwarning Tone provides alerting “warble
L tone” apx. 10 sec, before “‘time out.

PSM-1 Repeater Power Supply Mod Kit
® For SCR-1000 or SCR-4000
‘)'M‘L ® Replaces Darlington Pass Tr.—for improved

- S
P railabillty TTC100 Touchtone
SCAP Autopatch Board ®inciudes new overvoltage “Crowbar” shut- i
® Provides all basic autopatch functions down circult. Control Board
® 3 Digit Access, 1 Aux On/Oft function. Aud ® Complete kit, wiassembled PC board, $19.50
AGC; Built-in Timers: etc + $2.50 SH. ®  3digit ON, 3digit OFF control of a singie repeater func-

® 0/1 Inhibit bd also avallable
® Write/call for details and a data sheet

RPCM Board
® Used w/SCAP board to provide ““Reverse Patch’
and Land-Line Control of Repeater
e Includes land line "answenng  circuitry

1D250 CW ID & Audio Mixer Board
® Adjustable ID tone, speed. level, timing cycle
® 4 Input AF Mixer & Local Mic amp
® COR input & xmtr. hoid circuits.
® CMOS logic. PROM memory— 250 bitsichannel
® Up to 4 different ID channels!
® Many other features Factory Programmed

COMMUNICATIONS CORP.

tion. Or, (optional) 2 functions (2 digits ON/OFF each)
® Can be used to pull In arelay. trigger logic. etc
® Typically used for Rptr ON/OFF, HILO Pwr
P L ON/OFF Patch Inhibit/Reset. etc
® Stable antifalsing design Ss Limit on access
e For Add'l Function(s)—Add a “Partiai TTC" Board

Send for
Data Sheets!

Norristown, PA 19401 e (215) 631-1710




LETTERS

AMATEUR RADIO DAY

About 40 amateurs live in this
northwest area of Arkansas,
around Rogers. We have se-
cured through the Official Cen-
tennial Commission, Saturday,
May 9, to be set aside as Ama-
teur Radio Day, as part of the
events during the summer.
Please help us celebrate that
day by working one of the Offi-
cial Centennial Amateur Radio
Stations. The K5BP call letters
will be used on about 7,283 kHz
LSB or 21,363 kHz USB from
1400 UTC to 2200 UTC. Send
confirming QSL card with a #10
SASE to K5BP, Dept. 1881, Gen-
eral Delivery, Rogers AR 72756
to receive an Official Centennial
Certificate.

Glenn E. Webster W5VIX
Rogers AR

DE PY2AA

We, from LABRE—Liga de
Amadores Brasileiros de Radio
Emissao—are glad to announce
that there has been set up a bea-
con, here in Sao Paulo—SP—on
the six-meter band, for propaga-
tion research purposes.

The beacon is on 50.055 MHz
and has an output power of 25
Watts. The antenna is an omni-
directional ground plane which
is about 25 feet above the
ground level, on the top of the
League building.

The format transmitted is a
long dash, along with “de"” and
the call: — de PY2AA.

We would very much appreci-
ate any kind of report; they can
be sent directly to PY2AA—
Beacon Project, PO Box 22,
01000—Sao Paulo—SP, Brazil.

We will keep you informed on
all free local beacon activity.

Hugo Adelino da Silva PY2DSQ
Sao Paulo—SP—Brazil

AND WAYNE SAYS. . .

There seems to be quite a
controversy over Dick Bash's
publications, and the fire was re-
cently fueled by Skip Tenney's
editorial. If | remember correct-
ly, you were quite enthusiastic
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about Dick's publications. We
find we are being put on the spot
by some of our customers after
seeing Skip’s editorial, and | am
trying to feel out some of the
more prominent members of the
amateur fraternity to determine
what thelr thoughts are on this
whole issue.

Warren L. Spindler K2IXN
Ham-Radio World, Inc.
Oriskany NY

Yes, Warren, | have some
thoughts on the Bash cheat
books. | am not aware of ever
having been enthusiastic about
them. Indeed, | have refused
from the first to allow Bash to
advertise in 73, for which we are
paying with the loss of about
$1,000 per month. I'd say that we
are putting our money where my
mouth is.

The editorial in HR about the
Bash books was read with enter-
tainment by many. If you will
look back in the April, May, and
June, 1980, issues of HR (and
some in HRH), you'll find that
their Ham Radio Bookstore ad-
vertised and sold the book they
are now being righteous about. |
refused to carry ads for the book
or to handle it in our Radio
Bookshop.

As lunderstand it, HR was en-
thusiastic about the Bash books
up until they got a call from the
FCC. The FCC has been very up-
tight over the books and | have
heard that they called Tenney of
HR and put it on the line: If he
wanted any more FCC informa-
tion for his Half Right Reports,
he should stop advertising for
Bash. The ads stopped and the
info to HRR continued.

The Bash books are not much
worse than the old ARRL Q & A
manual in that they strongly en-
courage the memorization of an-
swers rather than the under-
standing of theory. | feel that
this is bad for those who suck in
on this easy way to their first
license. This is why my license
manuals emphasize learning
the theory rather than memoriz-
ing answers. Memory quickly
fails. . .and any change of ques-
tions quickly confuses appli-
cants. If the theory is under-
stood, not only is any test sim-
ple but the foundation for going

ahead to higher classes of li-
cense has been laid.

The memory route leaves the
Novice with no real comprehen-
sion of radio theory, so he is
then committed to ever more dif-
ficult memorization as he goes
for the General and Advanced li-
censes. His ignorance will im-
mediately be perceived by any-
one he talks with over the air,
making the use of his license
less than fun. You can't fool
people into thinking you really
are a ham when you aren’t. They
see through the sham.

The really sad part of all this
is that there is nothing compli-
cated about understanding the
theory. We've had kids four
years old able to comprehend it
and pass the test. Yes, it takes a
bit of time and thinking. You
know, it is incredible how much
effort people will devote to not
having to think! You might get
the idea that it is painful to think
instead of it being one of the
most exciting of human experi-
ences.

Now, to answer your question
...1f I were in your position, |
would not sell the Bash books.
—Wayne.

AN UNBIASED VIEW

Just finished reading Larry
Kahaner's excellent article,
“Who Really Invented Radio?,”
but found it to be a “floppy
copy” of hundreds of other
writings, with the exception of a
few new names with numbers
identifying the modern-day
authority of early radio.

Like many others, | also agree
that America’'s N. B. Stubble-
field invented, manufactured,
and demonstrated a wireless
device that transmitted and
received both music and voice
before anyone on this planet,
and, like L. H. Hortin, | am tired
of explaining that today's radio,
as we know it, is Stubblefield’s
“wireless telephone” transmit-
terireceiver, and not Signor Mar-
coni's dot and dash performer,
or even Tesla's electrostatic
transmitter.

Furthermore, English scientif-
ic publications such as yours
really invented the word “radio”
—several years after Stubble-
fleid’s famous broadcast dem-
onstrations—to describe any
and all sources of energy that
radlated and/or created heat.
The truth of the matter is that
Stubblefield’'s scientific “wire-

less telephone” terminology
and achievements were lost to
the world by the stroke of a
writer's pen, confusing knowl-
edgeable men of both that time
and even now! Luckily, Murray-
ites such as Hortin, Johnson,
and many others, who know the
real story, still exist.

It would appear that those
two radio shack jocks, Riley Ray
and William Call (also known as
W4LMF and KJ4W respectively),
should have known that “wire-
less telephone” is radio, no mat-
ter how you look at it, feel it,
broadcast it, or just plain hearit,
before tattling Murray's local
gossip to the world.

Troy Cory Stubblefield,
Grandson of N. B. Stubblefield,
and son of Oliver Stubblefield
Universal City CA

73 METHODS WORK

I've never written a letter to
any magazine before, but | feel |
must this time.

| have no technical back-
ground or training whatsoever
that is electronics or radio-
related. In fact, until 19791 didn't
even know how to use a solder-
ing Iron! Using your 73 code
tapes and theory courses, | have
progressed from Novice to Extra
class since July of 1979 (just
passed Extra class exams Jan-
uary 7,1981). That's a period of a
little over 1v2 years, and there is
no way | could have done it with-
out the help of your code tapes
and study guides.

| can't thank you enough for
all that your organization has to
offer. Your training and teaching
aids are second to none. Keep
up the good work and you'll
make a lot of newcomers, like
myself, very pleased.
Bob Burdick KA1DOS
Ayer MA

PEKING TRAVELS

| read your article in this Jan-
uary’s 73 and | thought | should
mention that | was in China in
December, 1979, and at that
time | saw several allband
radios in the communes.

In Shanghai, at the Children’s
Palace (for bright kids), there
was a room where the students
were assembling transistor
radio kits.

| stayed at the Peking Hotel in

Continued on page 123



The . New Yaesu ¢/ FT-902DM
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What’s so new about the 902?

@ WARC Bands Factory Installed! @ Diode Ring Receiver Front End!
Your FT-302DM won't be “obsoleted” when the The industry-standard dynamic range of the
new bands become available. FT-301DM is now better than ever.

@ True Reading Frequency Counter! @ Curtis 8044 IC Keyer!
No need to recalibrate when changing bands or Full dot and dash memory are now provided on the
modes. built-in keyer.

What’s more, the FT-902DM retains these great features of the '901:

Variable IF Bandwidth Digital plus analog readout
Built-in memory system RF speech processor

Audio peak CW filter Highly stable PLL local oscillator
IF rejection tuning Plug-in modular construction
SSB, CW, AM, FM and FSK AC and DC operation built in

The FT-902DM . . . designed to give you the competitive edge!

Price And Specifications Subject To U &E g M vuw

Change Without Notice Or Obligation The radiO. 1=

YAESU ELECTRONICS CORP. 6851 Walthall Way, Paramount, CA 90723 e (213) 633-4007
Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati. OH 45246 e (513) 874-3100




REVIEW

KENWOOD TR-7800

| have operated a lot of differ-
ent two-meter rigs in my short
life, and | am picky. When | first
saw the Kenwood TR-7800 two-
meter FM transceiver at a show
last year, | made several unkind
remarks about the rig to my
companions. “Ha!” 1 said. “Look
at that ridiculous keyboard en-
try system. That won't work in
the car!”

I now wipe the egg off my face
and present my sincerest apolo-
gies to my friends, not to men-
tion the poor tortured soul in the
booth. This is one of the best
two-meter rigs | have ever used!
Kenwood has designed this rig
to be at home In both base and
moblle applications, which is no
minor undertaking.

In a way, my first impression
was right—the keyboard is not
easy to use while driving. What |

missed was that it is rarely
necessary to use that keyboard
at all. This rig is equipped with
an extremely flexible memory
system, which allows 15 fre-
quencles and their transmitter
offsets to be stored in memory
and recalled with the push of a
button on the microphone. The
memorles are maintained even
when the power switch is off.

Add four AA nicads and the
rig will remember your favorite
frequencies when there isn't a
12-voit power supply for miles
around. No more peering at a
washed-out display while fight-
ing rush-hour traffic. No more
calling a friend feverishly while
your rig is on the wrong offset.
Groping for the MHz switch or
the 5-kHz button also have been
mercifully banished from the
two-meter experience. In short
this rig ofters just about every-

TR-7800 (tront view) with Bird Ham-Mate® Thruline® Wattmeter.

28 73 Magazine * April, 1981

thing the dedicated FMer could
ask for—either in a mobile in-
stallation or as a base station.

Basic Performance

It's no use having al! these
sophisticated features if the
basic performance isn't up to
snuff. Before we go any further,
let's examine the 7800’s per-
formance characteristics.

The 7800 is very compact,
measuring only 6-7/8" wide,
2-1/2” high, and 8-1/16" deep.
Electronic performance is ex-
cellent. Actually, the design 03)
the receiver and transmitter sec-
tions of the 7800 is very similar
to that of its older brother, the
TR-7625. Many improvements
have been made, but the basic
design is a tried and proven one.
There appears to be some addi-
tional filtering in the recelver to
increase selectivity, and more
rellable finals were used In the
transmitter output stage.

Southern New Hampshire Is
not what could be considered an
rf saturated area, so the fact
that we never encountered any
intermod problems doesn’t
mean too much. Still, all indica-
tions are that the 7800 should
handle Intermod at least as well
as any other top-quality synthe-
sized rig. Squelch action was
very sensitive and sharp, more
so than other popular rigs we
have tested. The squelch control
can be set barely above the
noise threshold, and weak sig-
nals will open the squeich, but
noise won't. Received audio is
excellent, both through an ex-
ternal speaker and through the
larger-than-usuatl built-in
speaker. Since the buiit-in
speaker is top firing, you won't
have any problems if you mount
the rig on a shelf or the trans-
mission hump of a car.

Transmitter deviation was set
perfectly, as was the output of
the DTMP encoder. The 73
repeater uses a digital tone
decoder, and if the tone levels
on a pad are set too high, the
decoder rejects them. The
TR-7800 has one of the few pads
we have seen that doesn’t need
some adjustment to work prop-
erly.

Transmitter output is rated at
25 Watts on high power. Our
sample put out over 30 Watts
throughout the entire 144-147-
MHzrange. Low-power output is
internally adjustable and we set
it at 2.5 Watts. The transmitter’s
final stage is protected against
high swr by sampling reflected

power. As swr climbs, transmit-
ter drive is reduced. | left the rig
key-down with no load for over a
minute, and the only thing that
failed was my nerve. | figure that
it anyone transmits for more
than a minute without any an-
tenna connected, it won't be
Kenwood's fault if the finals
blow!

Squelched receive current
consumption was 04 A and
maximum current required was
6 A in the high-power transmit
mode. The rig draws about 3 mA
even when the power switch is
off to maintain the frequency
and offset memories. Four AA
nicad batteries can be instalied
inside the case to maintain the
memorles when the rig Is com-
pletely disconnected from a
power source. The nicads will
maintain the memories for
several days at a time and are
automatically charged at 30 mA
whenever the transcelver Is on.

In short, the TR-7800 func-
tions so well that its basic per-
formance characteristics can
safely be taken for granted.
There is nothing temperamental
about this rig, so you are free to
enjoy its sophisticated bells and
whistles. With no further ado
let's take a good look at those
bells and whistles.

Frequency Agility

The front panel is fairly simple
and the controls are easy to
understand. There are several
methods of selecting an operat-
ing frequency on the 7800. The
first is by entering the last four
digits of the desired frequency
on the keypad. 146.52 MHz
would be entered as 6520. If
operation other than simplex is
desired, the offset also is
entered via the keypad.

The second method of fre-
quency selection is to scan
through the band using the up/
down switches located on the
microphone. The band can be
scanned in 5- or 10-kHz steps,
with an audio tone accompany-
ing each step.

A third way to change fre-
quencies is by depressing the
SC button on the front panel.
Don’t ask me what SC means—I
haven't a clue! What it does is
automatically scan the band
looking for signals. When it
finds a signal, it pauses for
about five seconds and then
continues its scan. If you want
the 7800 to come to a complete
stop, you can press the transmit
switch, the C button on the tone



Top view of TR-7800.

pad, or one of the scan buttans
on the microphone.

Each time you change fre-
quencies using one of the above
methods, the 7800 reverts to the
simplex mode. Let's suppose
that you are operating on 146.76,
with the transmitter offset set to
—600 kHz. If you scan up to
146.85, the rig will revert to
simplex, and you'll have to
punch the negative-offset but-
ton again. This would be annoy-
ing if there weren’t yet a fourth
method of frequency selection.
This fourth method of tuning is
one of the features that makes
the TR-7800 a truly outstanding
two-meter rig, and it deserves
close examination.

There are fifteen memories
available to the 7800’s operator
and they hold the offset as well
as the frequency. Memories 1
through 13 are programmed by
entering the recelve frequency
and a standard offset (+,~, or
simplex). Memories 0 and 14
allow the receive frequency and
any transmit frequency to be
entered separately, SO you can
operate on any repeater split.
Memories are selectable from
the scan switches on the micro-
phone, the SC switch on the key-
pad, or rotary knob on the front
of therig. The large LED readout
always displays the frequency
of operation, and the smaller
two-digit display tells which
memory has been selected.

The memorles really enhance
my enjoyment of two-meter ac-
tivities. The ability to scan
through 15 memories from the
microphone makes this rig as
safe in moblle use as a crystal-
controlled rig, yet it offers
almost unlimited frequency op-
tions. Since the rig beeps every
time it steps through a frequen-
cy, you can go from repeater to

repeater without even looking at
the rig, much less touching it.
The little keyboard also works
fine, even with my large fingers,
but the keyboard is a little too
small to be used safely by the
driver of a vehicle in motion.

The 15 memories also can be
automatically scanned. When
you use any rig in the band-
scanning mode, it is always
stopping on something that you
don’t want to hear. The 7800's
memory scan feature allows you
to be very selective about what
you listen to.

More Features

| already can hear the
screams of protest from all you
old codgers who were weaned
on big Motorola microphones.
Yes, the microphone is small,
but it seems to have been care-
fully designed. Even my massive
paws handle it with ease. There
is a very good reason for Ken-
wood’s little microphone—stick-
shift cars.

Ever try to jam 'er down into
third with a big clunky micro-
phone in your hand? Hard to do.
You'll have no trouble shifting
while holding on to the little
Kenwood mike. Clearly, small
microphones have arrived!

| have one complaint about
the Kenwood microphone: It
isn’t equipped with a standard
hang-up lug. It does have some
kind of hook arrangement that is
apparently popular in Japan, but
since no mating hang-up clip is
provided with the radio, you'll
have to home-brew your own.

The instruction manual does
a falrly good job of explaining
how to connect and use the rig,
and it contains a good schemat-
ic and block diagram. The man-
val would be a lot more effective
if it made better use of the

Bottom view of TR-7800.

English language. | would en-
courage Kenwood to have their
manuals proofed and edited by
a native speaker of English in
the future! A separate service
manual is also available, but it
wasn’t ordered in time for
review.

Compulsive input checkers
will be pleased with the
momentary-contact ‘‘reverse’’
switch, which allows one to
listen on the input frequency
and transmit on the output fre-
quency of a repeater. Priority
channel operation Is also
avallable. When the priority
Alert switch is depressed, the
7800 scans whatever frequency
Is programmed in channel O for
activity every five seconds. If
there Is activity, the rig beeps to
let you know. You can switch
over to the priority channel by
pushing the priority Operate
switch. Handy, eh what!

Also on the front panel is a
tone switch. Activation of this
switch supplies power to a user-
supplied CTCSS encoder. Con-
nections are provided inside the
rig for ground, post-filter audio
input,and +8Vdc.The +8Vdc
Is supplied only during transmit.
The setup is tailor-made for a
Communications Specialists
encoder, but something could
be home-brewed to fit in the
space fairly easily.

To those of you concerned
that all of this flexibility may be
unreliable, relax. | remember a
radio (which shall remalin name-
less) that came out a few years
ago offering most of the fea-
tures of the TR-7800. This
disaster was filled with acres of
mechanical switches and TTL
chips. Naturally, it ran extremely
hot and was unreliable. The fea-
tures of this rig and the TR-7800
may be similar, but the designs

are worlds apart. The 7800 uses
a single microprocessor rather
than discrete logic chips, and its
schematic positively reeks of
conservative design. It's not at
all unreasonable to expect the
TR-7800 to stand up to therigors
of daily use and abuse better
than more conventional synthe-
sized rigs.

There are a lot of other details
that quickly endear the TR-7800
to the jaded two-meter operator.
Ever scratched up a rig when
you stack your two-meter rig on
top of other equipment In the
ham shack? Kenwood thought-
fully included four rubber feet
that screw into the bottom of the
rig. The slide-in mounting
bracket included with the rig is
one of the slickest acts In town.

Many rigs have a front-panel
layout that makes them difficult
to operate in the dark. The
knobs and switches on the
TR-7800 are carefully shaped
and placed for ease of use.

The microphone would need
five pins to connect the ground,
audio, scanning, and PTT lines
to the rig, but the TR-7800 has
six pins in its mike connector,
leaving a spare for the Inventive
ham. One possible application
that immediately comes to mind
is the power connection for a
touchtone™ mike or an auto-
dialer. Just connect 12 volts to
the spare terminal in the mike
connector and you're In busi-
ness!

Conclusion

The TR-7800 is one of the
most carefully thought out rigs |
have ever used. Unlike many
other synthesized rigs, the fancy
features don’t substitute for
good performance. This rig's
basic characteristics are beyond
reproach, and | could explain
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NEW CONCEPT NOW FAMOUS
BROAD BAND FOLDED DIPOLE

HEAVY OUTY
4-ELEMENT
TRI-BAND
BEAM

Model 370-16
Four working elements on each band in 10, 15 and 20
meters. The 24 foot boom permits optimum spacing for
maximum foward gain and front-to-back ratio. Al traps are
precision tuned. Rugged reliability assures ability to
withstand winds up 10 hurricane strength

ANTENNA TRAPS

Weatherproof. Strain test over 600 Ibs.
Power-1000 watts-2000 watts PEP

Supplied with complete instructions for antenna
wire lengths

Model 370-1

5 Band Antenna Traps for
coverage of 80, 40, 20,

15 and 10 meters In

one antenna

Model 370-2 ‘

4 Band Antenna Traps for coverage of 40,
20, 15 and 10 meters in one antenna

Model 370-5

END INSULATOR

» Space Age Glass
Potymer Material (/

» 1000 Ib. Pull Test "

* Sized"Lx 1-1/4'D

4

R,

Model 370-9

PL-259 Connector for use with
RG-8 Coax Cable. Mates with
S0-239 Connectors. UHF Type

Model 370-8
50 ft. RG 8 Type coax cable

28 73 Magazine * April, 1981

B & WNOW OFFERS A COMPLETE

Model 370-15

Covers 3.5-30 MHz including the new 12, 17 and 30 meter bands. Only 90
feet long! Can be used as a sloping or flat top antenna. Supplied completely
assembled with high tensil strength steei copper clad wire, 50 ft. RG-8 coax
cable and PL259 connector. Will handle 2.5 KW-5 KW PEP.

Model 370-11

FIVE BAND TRAP ANTENNA
80, 40, 20,15 and 10 meters
1,000 Watts

2,000 Watts PEP

All Band Antenna

One Feed Line

Model 370-12
Same as above, in kit form.

Model 370-13

FOUR BAND ANTENNA
40,20. 15 and 10 meters
1,000 Watts

2,000 Watts PEP

Model 370-14
Same as above. In kit form.

Model 370-17
Three working elements on each band
in 10, 15 and 20 meters. The 16 foot
boom can be handled by a lighter duty rotor

HEAVY DUTY and tower than the TB4HA but stk provides
3-ELEMENT excellent performance characteristics
TRI-BAND Precision tuned traps are combined with
rugged construction.
BEAM

{
J?

Model 370-19
TRI-BAND MOBILE

» Tri-bander for 20, 40 and 75 meters
« Power rated 500 watts PEP.

watts CW and SSB

3 —_——

Models 370-6, 370-7
ANTENNA WIRE
No. 14 AWG (17/22)
370-6, 70° coil—370-7. 140" coil

1.1:1. Compiete with base loading
coils, coaxial feed line, and
counterpoise. Power rating is 360

COAXIAL ANTENNA CHANGEOVER RELAY

Model 377
Power Rating 1000 watts CW
(2000 watts SSB)
VSWR Less than 1.15:1
DC to 150 MHz
Power Requirements 0.015 Ampere %
48 10 130 volts AC
Connectors UHF Type SD-239
Model 370-10
PORTABLE WHIP ANTENNA
Tunes the 2, 6, 10, 15, 20 and 40- ANTENNA TUNERS
meter amateur bands, as well as all
40 channels of the 27 MHz CB
band. When propery adjusted to AT-140
the operating frequency, VSWR is Matches auto
) antenna to your
. C.B. rig
Model AT-200
Matches auto antenna to your
2m Rig

0'# ..% ‘p:-
DIPOLE
Model CCS0 CENTER Model CC51
Standard CONNECTORS Military Type
FOR COAXIAL-CABLE FEED

Waterproof, mechanically strong connection between a
coaxial feed line and the center of a dipole antenna



ANTENNA PRODUCT LINE

VERTICAL ANTENNAS

Model 370-30
Four band trap vertical for operation
40, 20. 15 and 10 meter band. 2000
< PEP. Does not require counterpoise
radials when using a standard eight
foot ground rod (not supplied). VSWR
not more than 1.5:1 at resonance.
Includes siimline traps for use as a
“flag pole”. Overall length is 21 feet.

Model 370-31

RADIAL KIT-ACCESSORY

For 370-30 and 370-32 Verticals on
10-80 meters. All necessary wire and
hardware is included for two ground-
plane radials for 10-80 meter band

Model 370-32

Outstanding performance with this
omnidirectional, low radiation angle,
trap vertical antenna. Requires small
installation space for either roof or
ground-level. Hardware is included.

- Traps are precision set at the factory
for maximum radiation etficiency on

l each band with low VSWR. Heavy duty
construction withstands winds up to

100 mph.

Models 370-33 & 370-34
75 Meter ADD-ON Kit for models 370-

b 30 and 370-32 antennas.
O 0O
RECEIVING BALUNS / \
Type STANDARD IMPEDANCE Freq
RATIOS -
T .
||

A0 134 200 & Wry
600 ohms bal to 70 ohms unbal

msbalio /U

=a
BALUNS
Commercial & Industrial Types
MODELS AWILABLE
INPUT ouTPyT

IMPEDANCE IMPEDANCE
B8&W MODEL NO (unbalanced) (balanced) POWER CAPACITY
HFT- 1K 50U 7008 700 ohms
HFT-1K 50U 6008 S ekt 600 ohms
HET-1K/50U° 3008 e 3000nms | 19KW Average 2KW PEP
HET.1K 50U/2008 200 ohms
HF T 1K 70U As Above 70 ohms as above
HFT 5K, 50U/ 7008 700 ohm:
HFT-5K 50U/6008 ) 600 ohms
HF 1-5K/50U 3008 hs 300 ohms 5KW Average 10KW PEP
HFT-5K,50U 2008 200 ohms
HFT-5K, 70U As Above 70 ohms as above

» Reader Service—see page 82

ECONOMICAL
2-ELEMENT
TRI-BAND BEAM

Model 370-18
Two working elements on each band In 10,
15 and 20 meters. The 6.5 foot aluminum
boom can be easily raised on an inexpensive
mast and operated with a standard TV rota-
tor. Withstands winds up to 80 mph.

COAX SWITCHES
Power 1 KW-2 KW PEP
Impedance  50-75 ohms
VSWR 1.2:1 up to 150 MHz
Model 593 Single Pole 3 Position with
grounding of all
unused positions
Dimensions  1-3/4" high, 5"
wide, 3" deep
Mount Wall or desk
Model 594 2 Pole 2
Position
Dimensions  1-3/4” high, 5"
wide, 3" deep
Mount Wall or desk
Model 595  Single Pole 6 Position with
grounding of all
unused positions
Dimensions  8-1/2"x 3-1/2" x
o
Mount Wall or desk
Model 375  Single Pole 6 posttion with
grounding of all
unused positions
Axial mounted
connectors.
Model 590  Single pole 5 position, non-
grounding type
switch. Axial
mounted
connectors
Model 590G  Single Pole 5 position with
grounding of alt
unused positions.
Axial mounted
connectors.
Model 592  Single Pole 2 position switch

non-grounding.
Axial mounted
connectors.

" TRANSMITTING BALUNS

Power 2.5KW-5KW PEP
Connectors S0-239
Freq
Type | Standard Impedance Ratios Range
BC 1 AT N el 116 30 MHz )
B¢ o 3 | au | '8 30 MA,]
2L i i 300 o 530 Mhy
BC-4 | 50 omems bl 1o 880 phens wabe | 3 5-30 MMz

5508 A1

e

RADIO FREQUENCY FILTERS
Power |
Model Capacty | Impedance
Number |  Intended Use ) | (Ohms)
423 Meter J
427 Amateur Radio 50
42 Amateur Radio 50
42 TV Fiiter 50
426 70
422-15 | Amateur 15 Meter 100 5
431-15 1adio Harmonic 1000 50
421.20 | Amateur 20 Meter 100 30
430 ) | Radwo Ha 1000 50
320-40 | Amateur 40 meter 100 30
429-40 | Radio Harmonic 1000 50
419-80 | Amateyr 80 Met !
428-80 | Radio Harmonic 1000 30
422 Amateur 2 Mete 350 50
Bandpass Filter
Model 376  Single Pole 5 position with
grounding of all
unused positions
Sixth switch
position grounds
all outputs. Radial
mounted
connectors

Model 550A  Single Pole

Model 551A 2 Pole

Model 550A-2 Single Pole

5 position switch
Radial mounted
connector.

2 position. Radial
mounted
connectors

2 posttion switch.
Radial mounted
connectors

R. F COAXIAL SWITCHES WITH BNC

CONNECTORS

Model 596  Single Pole
Dimensions
Mount

Model 597  Single Pole
Dimensions
Mount

590G

551A

594

&

r\f\
 \

e/

3 position with
grounding of all
unused positions
1-3/4” high, 5"
wide, 3’ deep
Wall or desk

6 position with
grounding of all
unused positions
8-1/2'x31/2'x
Z

Wall or desk

@ _®

595

10 CANAL STREET
BRISTOL, PA 19007

BARKER & WILLIAMSON -

PROFESSIONAL QUALITY SINCE 1932
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every function to anotherhamiin
less than three minutes. | rarely
see a piece of equipment that
doesn’t have some peculiar flaw
that really aggravates me. The
7800 is one of the few that
doesn’t. If you are about to ex-
change some of your hard-
earned dollars for a two-meter
rig, the Kenwood TR-7800 de-
serves your serious considera-
tion.

For more information, con-
tact Trio-Kenwood Communica-
tions, Inc.,, 1111 West Walnut,
Compton CA 90220.

Paul Grupp KA1LR
73 Staff

KANTRONICS MINI-READER

The age of functional minia-
turization is upon us. Kantron-
ics, well established for their
reputation in amateur license
training tapes and accessories,
has released an ultra-compact
version of their famous Field
Day RTTY/Morse reader.

The Mini-Reader still possess-
es all of the features of Its larger
predecessor, but has been re-
duced to the approximate size
of a standard calculator. Mea-
suring only 5-3/4” W x 3-5/8”
H x 1-1/4”D, the Mini-Reader
features 10 brllliant fluorescent
characters. The display moves
from right to left, Times-Square
style, as the message writes
across the full range of alphanu-
meric characters.

The primary mode is its
RTTYICW reading capability.
The Mini-Reader will follow the
mark signal at 60, 66, 75, and 100
wpm—any shift. A sharp audio
bandpass filter rejects co-
channel interference and heter-
odynes, assuring accurate
copy. For CW reception, the
Morse function will automatical-
ly track 3-80 wpm, self-adjusting

to speed. Two of the characters
may be used to display the
Morse speed.

The Mini-Reader can be used
as a code-practice display,
assisting the user to develop a
perfect fist. If your “v"'s look like
“e e e t"” you have some work to
do!

A built-in digital clock shows
hours, minutes, and seconds,
and may be used as a 24-hour
timer as well. And for audio cir-
cuit design around the shack,
the Mini-Reader can double as a
frequency counter from dc to 79
kHz! Computer buffs will find
the 100- and 300-baud ASCII a lit-
tle fast toread, but Isolated data
sets can be stored and dis-
played.

We decided to give the Mini-
Reader a thorough workout by
coupling it to a Kenwood R-1000
general-coverage receiver and
seeing how it would perform
throughout the shortwave
bands. One of the most pleasing
observations was made right at
the start: no RFI! The Mini-
Reader switching circuitry was
totally inaudible in the adjacent
receiver, meaning that the days
of RFI from RTTY demodulators
have been relegated to the past,
and they won't be missed!

In actual use, the Mini-Reader
is simply affixed to an appro-
priate ac adapter (12 V dc at 240
mA) and plugged into the
speaker or earphone jack of the
receiver or transceiver. Front-
panel push-button selection
allows the user to select the
functions of his choice.

We found the brilliant fluores-
cent characters even easier to
read than the LEDs of the larger
and more expensive Field Day
model. And even happier, the
price of the Mini-Reader is $150
less than the Field Day H SWL

Kantronics’ Mini-Reader.
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model—$314.95!

We were told by Kantronics
that the small size of the Mini-
Reader was made possible by
abandoning the pure digital cir-
cuitry of the earlier Field Day
products and programming a
microprocessor for control.

The Mini-Reader portends a
new breed of microprocessor
applications, and amateur radio
will benefit from the wave of pro-
ducts.

For more information, con-
tact Kantronics, 1202 E. 23
Street, Lawrence KS 66044.
Reader Service number 479.

Robert Grove WA4PYQ
Brasstown NC

THE UNIVERSAL
COMMUNICATIONS 2300-MHZ
DOWNCONVERTER KITS

Coffee cans, snow scooters,
and stop-sign-shaped PC
boards in every direction. That
was the general situation when
a group of friends and | recently
purchased a number of the
2100-MHz downconverter kits
from Universal Communications.
These MDS, or pay-TV, converter
kits were advertised in 73, and
they seemed like an ideal way to
try the rapidly growing frontier
of microwave TV. We were not
sure exactly what we were get-
ting into, but the enticement of
unique movies was definitely an
incentive!

| won’t elaborate on our
phone-order difficulties, but it
soon became apparent that we
were In a pileup with the rest of
the U.S. in trying to place our
order. Fortunately, we got
through on the third day of try-
ing. The downconverter kits ar-
rived COD three days later.
Fast! The Universal Communi-
cations kit consists of the PC
board, all associated board
parts, a short length of hardline
coax which is used for the an-
tenna, and very good Instruc-
tions/information on microwave
techniques.

Construction began (immedi-
ately!) by winding three rf
chokes on supplied resistors,
then mounting all the compo-
nents on the PC board. The
board was then tack-soldered
onto the back (bottom) of a one-
pound coffee can, with the hard-
line coax routed through a smatl
hole into a whip antenna. This
arrangement provided an ap-
proximate 11-dB gain over the
basic whip, and perfectly mated
the PC board to the coffee can.
This one particular trademark,

we later learned, is what sets
Universal Communications’
boards apart from its com-
petitors’.

Finally, the local oscillator’s
stripline was trimmed to the
desired frequency range (a cut-
ting chart was included) and a
coax output cable was connect-
ed. (This single line feeds dc
voltage to the converter while
also feeding converter output to
the TV set. Varying the voltage
remote-controls downconverter
tuning.) All six of us sequentially
used a borrowed O-to-16-volt
power supply for checkout, and
flve converters worked the first
time. The sixth unit was cleared
soon thereafter, with simple
soldering techniques being at
fault. Each of us then modified
existing 12-volt regulated power
supplies using information sup-
plied in the Universal Communi-
cations packet.

A day later, we were into
studying microwave systems,
components, and gain-improv-
ing techniques for fringe-area
setups. Several nearby resi-
dents mysteriously lost their
shiny, new garbage can lids
around this time, then we found
a local source of ‘‘snow
scooters” and gain flourished.
The “snow scooter,” or “snow
coaster,” Is an approximately
three-foot, parabolicly-shaped
dish which, when fitted with
struts to support the coffee-can
setup, provides approximately
18 dB of gain—and relatively
good picture reception com-
pared to the basic coffee-can or
garbage-can-lid setup. Our per-
sonal observations revealed
that previous pictures with
sustantial snow were improved
to almost snow-free quality, and
each additional improvement of
approximately one dB made fur-
ther substantially noticeable Im-
provements.

Gain improvement at these
microwave frequencies, how-
ever, is-slow in happening: A
larger dish helps; a higher-gain
rf amplifier also helps. (Univer-
sal Communications also sells
these transistors for $15, and
they are definitely worth it,
unless one can wrangle a very
high-gain/low-noise 50- or
75-dollar equivalent.) We also
found that adding extra lengths
of parallel conductors to the
Universal Communications PC
board capacitors and using low-
noise microwave diodes provid-



A superb frequency counter
is frequently not counted-just because
it doesn’t have a high price-tag.

The truth is, our 8000B
1Gigahertz is an excellent counter. In
fact, it’s preferred by many engineers,
technicians, and electronic enthus-
1asts. Not a single competitor on the
market today can surpass our price/
performance ratio.

And we’ve deliberately kept our
prices down. First, we've refused to
join everybody else in their high mark
ups. Instead of “charge what the mar-
ket will bear,” for us it's “charge a fair
price.” Second, we sell what we man-
ufacture, directly to you. So extra
costs of extra steps are automatically
eliminated. Third, we have to build a
lot of frequency counters to meet the
demand. Because we do sell so many,
we don’t have to charge a high price to
make a profit.

And about quality . . .
Sabtronics frequency counters always
have the most innovative features
available. For example, our 8000B
1 Gigahertz Frequency Counter has a 10
Megahertz precision crystal timebase.
But most important, the 8000B, using
the most advanced LSI circuitry, has a
guaranteed sensitivity of 30 millivolts
up to 1 Gigahertz, with 20 millivolts
typical. The three-stage differential
amplifier IC makes this possible. Al-
together, the 8000B uses only 6 IC’s,
making the chance of failure virtually

nonexistent.

Three selectable gate times pro-
vide the measurement speed you need
— and greater resolution. The resolu-
tion 1s further enhanced by our count-
er’s 9-digit display.

Like the 8000B, Sabtronics’
8610B is a high-quality precision fre-
quency counter. It features only 4 IC’s,
and offers a frequency range up to 600
Megahertz.

The cases of both counters are
high strength impact-resistant ABS
plastic. Elegant but very rugged.
Sabtronics doesn’t believe in skimping
on the high quality construction that
brings excellent performance. But
we're not about to charge a high price
just because we could get it!

Send in the coupon and order
your new frequency counter now.
Credit card holders may call.

s Sabtronics International, Inc., 5709 N. 50th Street, Tampa L 33610 (813) 623 2631

8 Please send me the following

b __ Model 8000B 1 GHz Frequency Counter(s), Assembled @ $199.00 each $

Shipping and handling, $6.00 per unit*
10% depositfor C.0.D. orders
Florida residents add 4% Sales Tax

3 | enclose [Jcheck [Jmoney order. (Allow two to three weeks for personal checks to clear.)

§ Charge: [JVisa [JMasterCharge

—_Model 8610B 600 MHz Frequency Counter(s), Assembled @ $149.00 each $

BRIEF SPECIFICATIONS:
Frequency Range: 10 Hzto 1 GHz
(Model 8000B), 10 Hz to 600 MHz
(Model 8610B); Timebase:
Frequency: 10 MHz, Stability: + 1
ppm (20 to 40C°.), Aging Rate: <1
ppm/year; Sensitivity (adjustable):
Input A< 15mV to 100 MHz, Input B
< 30mV, 100 MHz to 1 GHz (Model
8000B), < 30 mV, 100 MHz to 600
MHz (Model 8610B); Gate Times: .1
sec., 1 sec., 10 sec.; Resolution: 0.1
Hz to 10MHz, 1 Hz to 100 MHz, 10 Hz
to 1 GHz; Display: 9-digit LED 0.4";
Power Requirements: 4.5t06.5
VDC (4 C-cells) or optional AC
adapter; Dimensions: 8” wide X 6.5"
deep X 3" high (203 X 165 X 76 mm),
1.3 pounds (590 g) excluding battery.

Making Performance Affordable

sabtronics &;

$
$
$

: Account No Exp. Date
§ Name

: Address

: City State ZIP

p "U.S.only. Canada $7.50; overseas air mail $25.00
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Destined to become
an old friend

This is one piece of equipment you'll keep
for a long time. We've designed out the ob-
solescence with our new plug-in application
modules. These fully shielded modules, about
the size of a business card, will keep your ATR-
6800 as new as tomorrow with updates, and
future program expansion. You’ll be proud of
its top ““on-the-air” RTTY/CW performance, and
of its versatility as your HAM COMPUTER/STA-

M.c.oqu/Atu-bﬂoo ——
cnsroe st oY
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TION CONTROL. Make a permanent place in
your station for the system that won't gather
dust! ATR-6800 system with 10 practical pro-
grams in module number one, and nine inch
video monitor . . . $2495. Companion printer,
add $450. Module #1 separately, $189. Get to
know the active hams at MICROLOG Corp.,
4 Professional Drive, Gaithersburg, MD. 20760.
Tel.: (301)948-5307.

ATR-6800

COMMUNICATIONS SYSTEM

» 51

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATIONS



ATR-6800 Standard Features

COMPATIBILITY with any radio transcelver. Simple speaker
audio input, no extra equipment, terminal units, etc., required.
Everything is built in. Narrow band single tone phase correlation
detector for CW, dual tone computer enhanced demodulator for
RTTY.

EXTENSIVE SHIELDING and a heliarc welded heavy aluminum
enclosure for a degree of RFI immunity that plastic or loose
sheet metal cased units cannot touch. Solid quality you can feel.

SPLIT SCREEN OPERATION allows you to type and edit your
transmit text (up to 1800 characters) even while recelving. Loca-
tion of split line (amount of viewable receive and transmit text) Is
keyboard programmable anywhere on the screen.

UP TO 10 INDEPENDENT MESSAGES of up to 80 characters
each can be stored for instant recall.

WRU AND SEL-CAL MEMORIES for *auto-response’ capabilities.

BATTERY BACKUP MEMORY for all stored messages, ID and
operating parameters means that when you lose power (or turn it
off) the memory is retained. A full charge will hold memory for
about two weeks. (Charging circuit builtin.)

HARD COPY PRINTER INTERFACE actually converts any code
Input to your printer’s code and speed. For example, MORSE
code inputs to the ATR can be printed on any Baudot machine
(Model 28, etc.). Baudot to ASCII or ASCI| to Baudot converslon
is easy and the line length is programmable.

AUTO-START inhibits display of non-RTTY signals.

AUTO CW ID IN RTTY shifts from RTTY to MORSE, sends your
call and automatically shifts back to RTTY.

MICROLOG EXCLUSIVE NON STANDARD TTY SPEEDS plus all
standard Baudot and ASCII speeds. (Ap. Mod. No. 1))

MICROLOG EXCLUSIVE “SYNC-LOCK” ASCH @ 110 and 300
Baud is compatible with all other equipment. Sends standard
ASCIl codes with extended stop bit which prevents
loss of sync on interference hits. This lowers the
“info” rate while maintaining ASCI| character rate.

ULTRA-CLEAN SYNTHESIZED SINE WAVE AUDIO
outputs for AFSK, and SSTV are keyboard program-
mable for any tone pairs between 500 and 3000 Hz.

SOLID STATE SWITCHES as well as high speed mer-
cury relay (n.o. and n.c.) keying outputs.

ZOOM DISPLAY MODE doubles the character size for
even easier viewing. Video can be black letters on
white background or reversed white on black.

TAPE RECORDER INTERFACE for pre-recording your
message on standard cassette tape for later retransmission, or
for direct recording of received signals or computer programs.

CONVENIENT SCOPE OUTPUT for RTTY tuning and a unique re-
generated audio tuning aid for CW, as well as an LED for both
modes.

KEYBOARD CONTROLLED TRANSMIT/RECEIVE RELAY for
automatic transceive switching.

QUICK BROWN FOX, RYRY in Baudot. U*U* in ASCIl and VVV in
Morse stored in ROM.

RANDOM CODE GROUPS of 5 characters, MORSE or RTTY, for
test transmissions.

INTERNAL 24 HOUR CLOCK displayed on screen may be in-
serted into transmit text at any time, or used in your computer
program.

v Reader Service—see page 82

-9 0 0
® @
&
8

FULL 63 KEY COMPUTER GRADE KEYBOARD.

KEYBOARD CONTROLLED UNSHIFT on space in Baudot for
autoreset to LTRS after reception of space

VISUAL DISPLAY of all operating parameters shows system
status and control commands.

REMOTE COMPUTER TERMINAL via built in RS-232 connector
at rates of up to 9600 baud.

APPLICATION MODULE plugs directly into the rear panel con-
nector.

MODULE NUMBER ONE INCLUDES:

AUTO SEND/RESPONSE — sends repetitive message, listens
for reply, returns the call and alerts the operator.

SSTV — outputs standard SSTV tones for sending large
screen characters and graphics.

MAIL BOX — unattended message store and retrieval.

RTTY SPEED SEEKER — determines the speed and code of an
incomlng signal.

LOG KEEPER — prints QSO, no., time, and log data.

NON STANDARD SPEEDS — ASCIl operation at 10 to 100 baud.
SELECTIVE PRINT — keywords enable/disable printer.

SPECIAL AUTO-START — inhibits display of “non-text” data.

DUMP TAPE — allows user to '‘dump” selected segments of
memory to standard cassette tape.

SYSTEM DIAGNOSTICS — 3 self test modes.

REAR PANEL CONNECTIONS

AFSK
iinsn;
g ‘\

&
9‘"

SOLID STATE SWITCHES
TRANSMIT/RECEIVE RELAY
PROGRAMMABLE TONE OUTPUT
STANDARD RS-232 CONNECTOR

RECORDER INTERFACE

RECEIVE AUDIO IN

VIDEO OUTPUT

NO/NC RELAY KEYING

PRINTER OUTPUT

APPLICATIONS MODULE CONNECTOR
OSCILLOSCOPE OUTPUT

00000000000
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FUN!

1Y A‘il

John Edwards Ki2U
78-56 86th Street
Glendale NY 11385

Shortwave listening? Why not! While SWLing may not be a part of
amateur radio, there’s no denying the very close relationship be-
tween the two hobbies. While CBing may have usurped SWLing as
the main gateway to ham radio, thousands still get their first taste of
hobby radio by listening to the international shortwave giants on a
portable radio. In any event, it's a well-known fact that many hams
are closet SWLs. As a matter of fact, more than one prominent DXer
has been known to guard hls top shortwave QSLs as Jealously as
many of his most-prized ham pasteboards.

So, whether the closest you get to shortwave listening is fighting
the BBC World Service on 40, or if you regularly scan 41, 19, and 13
meters more often then 40, 20, and 15, the world of SWLing is some-
thing we should all know a littte more about.

1

8

9
10
12

13
14
15
17
20

2

34

ELEMENT 1—CROSSWORD PUZZLE
(lllustration 1)

Across

Belonging to a famous
Soviet station

Typical shortwave mode
(abbr.)

Announced

Skyhook (abbr.)
Shortwave ‘“‘boundaries’
(abbr.)

Signal skipping zone (abbr.)
Not me, but -
SWL's bibte (abbr.)

Signal attenuation

DX signals usually travel
over this

Radio interference (abbr))

22

23
24
27
28

29
30
31

32

=

2

VOA's Delano transmitter's
state (abbr.)

Time station

High antenna location
Receiver (abbr.)

British radio organiza-

tion—not BBC (abbr.)
Greek (abbr.)

23 across’ state (abbr.)
VOA’s IS —*
Doodle”

Amateur roundtable (abbr.)

Down

U.S. propaganda station
Morning (abbr.)

FTF T Tl

Hlustration 1.

73 Magazine ¢ April, 1981

3 Belonging to RAI 18 Telegraphic regret
4 Below shortwave 19 Broadcast outlet (abbr.)
5 Former clandestine island 22 Radiotelegraphic code
6 Tenth month (abbr)) (abbr.)
7 HCJB's continent 23 Logging stations can be
9 Sudanese prefix hard!_8_ 4= 0
11 Immediately 25 Old boy (abbr.)
16 Return postage requested 26 To desire QSL
(abbr)) 29 Morse “good night”

ELEMENT 2—MATCHING

While not “shortwave” in a strict technical sense, listening to dis-
tant broadcast-band stations Is an activity stretching back over 60
years. Here, match the call of the station to its QTH. All stations
listed run 50 kW and operate 24 hours a day. All have been licensed
since the earliest days of broadcasting.

Column A Column B

1) KDKA A) Atlanta GA

2) WOR B) Nashville TN

3) WwL C) - Portland OR

4) KGO D) Denver CO

5) KSL E) Spokane WA

6) KNX F) San Francisco CA

7) WBT G) Des Moines |A

8) WJR H) Rochester NY

9) WSB ) Los Angeles CA
10) WGN J)  Pittsburgh PA
11) WLw K) Ann Arbor MI
12) WSM L) Philadelphia PA
13) KOB M) Salt Lake City UT
14) KOA N) Cincinnati OH
15) Kyw 0) Albuquerque NM
16) WHO P) New Orleans LA
17) wBz Q) Boston MA
18) KXL R) Detroit Mi
19) KGA S) New York NY
20) WHAM T) Chicago IL

U) Charlotte NC

ELEMENT 3—SCRAMBLED WORDS
Unscramble these words dealing with shortwave listening:

titieslui catsodrab plisrotac tandlicense
dabn tisecmod gropram letnis
sucim losegluri tarlveni gaugelan
tenrenvomg granpopada renegein servosae
breactila nefgoir arlye tactls
ELEMENT 4—TRUE-FALSE
True False

Israel radio has broadcast in
the slow-scan television
mode.

Radio Moscow regularly
broadcasts on 40-meters a
show about amateur radlo.
Private interests aren't al-
lowed to operate shortwave
broadcast stations in the U.S.
Utility stations are owned by
public utllities such as power
and water companies.

The planet Jupiter can be
heard daily on 18, 22, and 27
MHz.

1)

2)

3

4)

5)

Continued on page 118



BLAZING THE FRONTIER OF
MICROCOMPUTER

COMMUNICATIONS

SUPERIOR
COMMERCIAL GRADE
2-METER FM TRANSCEIVER

Sh

. & \.. e

.

INTRODUCTORY PRICE

*339%

FREE "ok ncLuoeo

COMPARE THESE FEATURES WITH ANY UNIT ATANY PRICE

+ 8 MHZ FREQUENCY COVERAGE, INCLUDING CAP/MARS BUILT IN: Re-
ceive and transmit 142,000 t0 149.995 MHz in selectable steps of5 or10 kHz.
COMPARE!

- SIZE: Unbelievable! Only 6%” by 2%" by 9%". COMPARE!

+ MICROCOMPUTER CONTROL: All frequency control is carried out by a
microcomputer.

« MUSICAL TONE ACCOMPANIES KEYBOARD ENTRIES: When a key Is
pressed, a brief musical tone indicates positive entry into the microcomputer.
COMPARE!

« PUSHBUTTON FREQUENCY CONTROL FROM MICROPHONE OR
PANEL: Frequency is selected by buttons on the front panel or microphone.

- 8 CHANNEL MEMORY: Each memory channelis reprogrammable and stores
the frequency and offset. Memory is backed up by a NICAD battery when
power is removed.

+ INSTANT MEMORY 1 RECALL: By pressing a button on the microphone or
front panel, memory channel 1 may be accessed immediately.

- MEMORY SCAN: Memory channels may be continuously scanned for quick
location of a busy or vacant frequency.

- PROGRAMMABLE BAND SCAN: Any section of the band may be scanned in
steps of 5 or 10" kHz. Scan limits are easily reprogrammed

- DISCRIMINATOR SCAN CONTROL (AZDEN EXCLUSIVE PATENT): The
scanner stops by sensing the channel center, so the unit always lands on the
correft frequency. COMPARE this with other units that claim to scan in 5-kHz
steps!

- THREE SCAN MODES WITH AUTO RESUME: “Sampling” mode pauses at

busy channels, then resumes. "Busy mode stops at a busy channei, then

resumes shortly after frequency clears. "Vacant” mode stops at a vacant
channel and resumes when signal appears. If desired, auto resume may be
prevented by pressing one button. COMPARE!

REMOTABLE HEAD: The control head may be located as much as 15 feet

away from the main unit using the optional connecting cable. COMPARE!

« PL TONE OSCILLATOR BUILT IN: Frequency is adjustable to access PL
repeaters.

+ MICROPHONE VOLUME/FREQ. CONTROL: Both functions may be
adjusted frcm either the microphone or front panel.

- NON-STANDARD OFFSETS: Three accessory offsets can be obtained for

CAP/MARS or unusual repeater splits. CAP and Air Force MARS splits are

BUILT INI COMPARE!

25 WATTS OUTPUT: Also5 walts low power to conserve batteries in portable

use.

GREEN FREQUENCY DISPLAY: Frequency numerals are green LEDs for

superior visibility.

RECEIVER OFFSET: A channel lock switch allows monitoring of the repeater

input frequency. COMPARE!

SUPERIOR RECEIVER: Sensitivity is better than 0.28 uV for 20-dB quieting

and 0.19 uV for 12-dB SINAD. The squelch sensitivity is superb, requiring less

than 0.1 uV to open. The receiver audio circuits are designed for maximum

intelligibility and fidelity. COMPARE!

- ILLUMINATED KEYBOARD: Keyboard backlighting allows it to be seen at
night.

+ TRUE FM, NOT PHASE MODULATION: Transmitted audio quality is op-

timized by the same high standard of design and construction as is found inthe

receiver. The microphone amplifier and compression circuits offer intelligibility

second to none.

OTHER FEATURES: Dynamic microphone, built-in speaker, mobile mounting

bracket, external remote speaker jack (head and radio) and much, much more.

All cords, plugs, fuses, microphone hanger etc. included Weight: 6 Ibs.

ACCESSORIES: CS-ECK 15-foot remote cable ... $35.00. CS-6R6-amp ac

power supply . . . $59.95. CS-AS remote speaker . . . $18.00, CS-TTK touch-

tone® microphone kit (wired and tested) . . . $39.95.

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

8817 S.W. 129th Terrace, Miami, Florida 33176
Telephone (305) 233-3631 = Telex: 80-3356

s QX 800-327-3102

HOURS: 9 - 5 Monday thru Friday
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.



When it comes to

AMATEUR
RADIO QSL’s...

it’s the
ONLY BOOK!

US or DX Listings

callbooks

NOW READY!

Here they are! The latest editlons. World-
famous Radlo Amateur Calibooks, the
most respected and complete listing of
radio amateurs. Lists calls, license classes,
address information, Loaded with special
features such as call changes, prefixes of
the world, standard time charts, world-
wide QSL bureaus, and more. The U.S.
Editlon features over 400,000 listings,
with over 100,000 changes from Jast
year. The Foreign Edition has over
300,000 fistings, over 90,000 changes.
Place your order for the new 1981 Radio
Amateur Callbooks, available now.

Each  Shipping Total

US Callbook $17.95 $2.55 $20.50
Foreign
Calibook $16.95 3$2.55 $19.50

QOrder both books at the same time for
$37.45 including shipping,

Order from your dealer or directly from
the publisher. All direct orders add $2.55

for shipping. IlInois residents add 5%
sates tax,
—=. SPECIAL LIMITED OFFER!
L Amateur Radio

Emblem Patch
only $2.50 postpaid

||

|
h,
AMATEUR RADIO

Pegasus on blue field, red lettering. 3" wide x
3 high. Great on jackets and caps. Sorry, no

call letters
OROER TOOAY!
61
RADIO AMATEUR I l L k
ca 00 INC.

Py

Dept. B

925 Sherwood Drive
Lake Bluff, IL 60044, USA
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CENTRAL NEW YORK’'S MOST COMPLETE HAM DEALER YAESU
o 1 - 4 DRAKE
TR?-DR7

s KENWOOD
ROBOT TS8308
800 FT707

Featuring Kenwood, Yaesu, Icom, Drake, Ten-Tec, Swan, Dentron, Alpha, Robot
MFJ, Tempo, Astron, KLM, Hy Gain, Mosley, Larsen, Cushcraft, Hustler, Mini
Products, Bird, Mirage, Vibroplex, Bencher, Info-Tech, Universal Towers
Callbook, ARRL, Astatic, Shure. We service everything we sell!
? Write or call for quote. You Won't Be Disappointed. @
= We are just a few minutes off the NYS Thruwa
OUT OF STATE  ONEIDA COUNTY AIRPORT TERMINAL BUILDING
CALL TOLL FREE ORISKANY, NEW YORK 13424 ... Warren - K21XN
800_448_9338 N.Y. Res. Call (315) 337-0203 or 7360470 Bob - WA2MSH
The BEST in Code Converters
THE INFO-TECH M200-F TRI-MODE
CONVERTE T
s 2

"R ~- i
> LV

Converts Morse
& RTTY

(Baudot & ASCII)
to video, and serial

Baudot or ASCII for hard copy

Morse Reception: 6-55 wpm standard (simple user adjustment for higher
speeds). Automatic speed tracking & word space adjustment

RTTY/ASCII Operation: Decodes RTTY (45, 50, 57, 74, 100 Baud) and
ASCII (110 & 300 Baud), Auto CR/LF, automatic threshold control, select-
able unshift on space, limiter is switch selectable, solid state tuning
meter”. Demodulator has 3 fixed shifts and 1 tunable shift, user select-
able printer outputs in ASCII or Baudot for all modes with crystal con-
trolled baud rate generator. RS232, TTL & isolated loop outputs. User

adjustable autostart. Price $595 00
|

Video Display Formats
FOB factory

(User Selectable)
16 lines x 32 characters, 16 lines x 72 characters
25 lines x 32 characters, 25 lines x 72 characters
We accept @ E
Mastercharge, Visa

50 or 60 Hz operation. Cursor, on or off
Built-in 115/230v power supply

Gilfer Associates, Inc.

52 Park Avenue

Park Ridge, New Jersey 07656
(201) 391-7887

or See These Dealers N & G Distributing
7285 NW 12th Street
Miami, Fiorida 33126

(305) 592-9685. 763-8170
Radio Worid

Terminal Building

Oneida County Airport
Oriskany. New York 13424
(315) 736-0470
1-800-448-9338

Cohoon Amateur Supply
307 McLean Avenue
Hopkinsville, Kentucky 42240
(502) 886-4534

Global Communications
606 Cocoa Isles Bivd
Cocoa Beach, Flonda 32931
Colmay Products (305) 783-3624
14903 Beachview Ave

White Rock. B.C. Canada V4B1N8
(604) 536-3058

Ham Radio Center
8342 Onve Bivd

1;‘ - M‘M‘“ un 63 Ray's Amateur Radio
Dialta Amateur Radio Supply 1-800-325-3636 1590 U.S. Highway 19 South
212 48th Street Clearwater. Florida 33516
Rapid City, South Dakota 57701 1’"9""9;" :adm (813) 5351416
605) 3436127 e ,
(€08 Mt Clemens. Michigan 48045 Universal Amateur Radio
Germantown Amateur Supply 313) 469-4656 1280 Aida Drive

3202 Summer Avenue
Memphis. Tennessee 38112
1-800-2386168

Reynokasburg, Ohio 43068
(614) 866-4267

. |INFO-TECH ELECTRONIC

EQUIPMENT
Manufactured by:

DIGITAL ELECTRONIC SYSTEMS, INC.
1633 Wisteria Court ® Englewood, Florida 33533 ¢ 813-474-9518




Z  ENVIODD *DRAKE

*YAESU *DENTRON
*ICOM *COLLINS
*TEN-TEC “INFO-TECH

*TEMPO *SWAN

OUR PRICE
IS RIGHT !

CALL TOLL-FREE

-800-320-d63b




[ New PrODUCTS )

NEW MFJ KEYBOARD

The all-new MFJ Keyboard
Keyer, model MFJ-494, is a full-
fledged keyboard that sends
CW, Baudot, and ASCH, with
50-character text butffer,
30-character programmable
message memory, 4 automatic
messages, 2 random-code prac-
tice modes, speed and buffer
metering, back-space delete
function, and buffer memaory
hold function; just plug it in your
paddie and it’'s a full-function
keyer.

Simple one- or two-keystroke
combinations execute all com-
mands.

The 50-character text buffer
can be filled prior to sending
(preprogrammed) or it can be
filled at any given speed if you
type faster than the code is be-
ing sent. When the buffer ap-
proaches full, the sidetone pitch
changes and a red LED comes
on to warn you to slow down to

prevent buffer overflow.

The 30 characters of program:-
mable memory provide enough
memory for contester or DXer
when used in conjunction with
the 4 automatic messages con-
tained in the keyboard. The 4
automatic messages let you call
CQ, CQ TEST, QRZ, and ID with-
out using allof your programma-
ble memory.

Two code-practice modes let
you work on your code proficien-
cy. The first mode is pure ran-
dom code with random-length
groups. The second mode is
5-letter groups with 8 separate
repeatable lists (with answers)
to check your learning progress.
Space between letters may be
expanded to improve recogni-
tion in both modes, and in the
second mode you may select al-
phabet only or alphanumeric
plus punctuation.

A meter tells you your send-
ing speed (speed may be set be-

The MFJ-494 Keyboard Keyer.

fore sending begins), or you may
just push a button and the meter
tells you how much buffer you
have used and how much you
have left.

The model 494 will forgive you
for making errors while the buf-
fer is In use. To correct an error
simply backspace over the error
and resume typing.

A buffer memory-hold func-
tion lets you hold the buffer
memory or pause without losing
the buffer. You can send with

paddles while the buffer is being
held; this makes possibie oper-
ating full break-in.

A push-button lets you key
your rig continously for tuning
and testing, and a 2-keystroke
combination gives you continu-
ous dits for tuning and testing
that extends the life of your
finals.

The keyboard is also a full-
function keyer. Just plugin your

Continued on page 122

« GET READY FOR PHASE Il with KLM

*d

KLM’s 420-450-18C
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KLMo

*

We've got the whole package!

The time to prepare is NOW. Whether
you're already serious about satellite
communications, or considering the new
Phase Il worldwide DX opportunities for
the first time, KLM has what you'll need.
A prime example is our 420-450 MHz
18 element Circular Polarized antenna.
Designed for optimized communications
through OSCAR 9, the 420-450-18C puts
the lid on flutter and multi-path fading.
And, with it's typical KLM broadband
response, the 18C also meets the critical
needs of DX'ers, ATV'ers, and the 440-450
FM group. Totally new engineering and
construction techniques put the KLM 420-
450-18C head and shoulders above any
competition. The optional CS-2 circularity
switcher delivers fingertip control of
circularity (RHC-LHC) right to your shack!

We didn’t stop with the 18C. There's our
Echo 70 transceiver, PA15-110CL linear
power amplifier, 144-150-16C circular
antenna and switcher, elevation and
azimuth rotators, preamps and converters,
"Great Little Towers,” and more. YOUR
SATELLITE STATION IS AS CLOSE AS
YOUR KLM DEALER. Give him a call. For
complete information contact:

O. Box 816, Morgan Hill, CA 95037




DAIWA

INDUSTRY CO., LTD.

SWR & POWER METERS

Frequency Range: 1.8—150 MHz
SWR Detection Sensitivity: 5 Watts min.
Power: 3 Ranges (Forward, 20/200/2000 Watts)
Reflected, 4/40/400 Watts)
Dimensions: 165 x 75 x 97 mm,
65x3x4in.

Frequency Range: 3,5—30 MHz (Including WARC Bands)

Power Rating: 500 Watts PEP
Internal Dummy Load: 50 Watts/1 Minute

Impedance Matching: 15250 Ohms to 50 Ohms Resistive
Input Power Required for Automatic Tune: 1, 5 or 10 Watts
(Set by rear panel switch)

Tune-up Time: 45 Seconds Max.
Power Requirement: 13.8 VDC/.2 Amp
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Tatk Power: Better than 6 dB

Clipping Threshold: Less than 2 mV at 1 kHz
Panel Meter indicates clipping level

Bandwidth: 2200 Hz at 6 dB down

Frequency Response: 300-3000 Hz at 12 dB down
Distortion Less than 3% at 1kHz, 20 dB clipping
Output Level: More than 50 mV at 1kHz

Exclusive USA agent for these units;
inquiries Invited.

Write for literature.
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Frequency Range: 1.8—150 MHz
SWR Detection Sensitivity: 5 Watts min.
Power: 3 Ranges (Forward, 20/200/2000 Watts)
Reflected, 4/40/400 Watts)
Dimensions: 180 x 120 x 130 mm;
7x4.75x5in.

Power Rating: 2.5 kW PEP, 1 kW CW

Impedance: 50 Ohms

Insertion Loss: Less than .2 dB
VSWR: 1:.1.2

Maximum Frequency: 500 MHz

Communications Essentials

SimU“aneOUS SWRlForward Tolerance: +10% full scale
& Reflected Power Reading

Input/output Impedance: 50 Ohms
S Connectors: $O-239

Frequency Range: 140—450 MHz
SWR Detection Sensitivity: 5 Watts min.
Power: 2 Ranges (Forward, 20/200 Watts)
(Reflected, 4/40 Watts)
Dimensions: 180 x 85 x 120 mm;
712x3.37x4.75in.

Isolation: Better than 50 dB at 300 MHz,
better than 45 dB at 450 MHZz;
adjacent terminal

Unused terminals grounded

Connectors: SO-239

J. W. Miller Division
BELL INDUSTRIES

19070 REYES AVE. @ P.O. BOX 5825
COMPTON, CALIFORNIA 90224

Phone: (213) 537-5200
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CUBIC'S

ALL BAND ASTRO-103

A new name, a new look, and a new standard
of performance in ham radio!

(and you don’t have to be a computer expert to use it!)

ALL BANDS INSTALLED DUAL Fast RTTY Jack Fully variable  Dual 8-pole filters. True Passband
AND OPERATING! ultra stable break-in VOX for separate AGC decay 1.4:1 shape factor Tuning with
160 thru 10 PTO’s (QSK) receive 6 to —100dB width and
including WARC bands antenna position

s indicators
Built-in CW output Sophisticated Speech Exceptional Dynamics RF/IF Gain Optional CW
VSWR meter . pulse shaping Noise Blanker Processor Noise Floor —132dBm Controls Narrow Crystal

— hard or soft 3rd order intercept +15dBm Filter

ASTRO-102

{ AF GAIN
GAIN
KEY/MIC e i

ASTRO-103 —

The Professnonal
Ham Rig.

course, ALL BAND cove
through 10 meters, lncl ding thz new

bands at 10, 18, and 24.5 MHz Al bands

are operating now, nothing to buy later,
and of course WWV is covered.

With the optional 400Hz crystal filter
installed, which cascades with one of the
8-pole LF. filters and can be moved
through the passband, along with QSK
provisions, the ASTRO-103 is the CW
operator's dream!

Performance under high cross mod
conditions found in todays’ crowded
bands is second to none. With dual
independent high stability PTO's for split
band DX and all its other features, the
ASTRO-103 is the result of American
Technology and American Quality
combined to bring the best to the
American Amateur.
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| wuh over 3,500

-

’ anpbyees world-wide, including more

than 1200 scientists, engineers and
technicians, has more than one million
square feet under roof.

Established In 1951 the company has
grown and expanded in high technology
fields, including computer based
automatic fare collection systems,
electronic countermeasures, supersonic
pilot training and other defense and
space systems, electronic positioning
devices and, of course, communications.
New Cubic Amateur products reflect this
heritage of excellence and Is your
assurance of the strength and resources

to support your purchase in the years to

come.

STRO 150A

r of the ASTRO family, the
RO- ’has-been highly acclaimed as
bile/Base station. With
mluoprocessbr control, VRS tuning and
microphone scanning, the ASTRO-150A
led the way for competitive radios now
appearing on the market.

o ASTRO 102BXA B

The ASTRO-102BXA provides baslcally all
the fine performance of the ASTRO-103 at a
lower cost, but less the WARC bands, which
of course may be added later if desired.

& CuBIC -7
COMMUNICATIONS,INC.
305 Airport Road, Oceanside, CA 92054

(714) 757-7525




Yesterday you could admire all-band

digital tuning in a short wave receiver:

Today you can afford it.
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ERELERE.

Tunein the Panasonic Commard Series™
top-of-the-line FF<2900. =verything you want in
short wave al a surprisin3ly affcrdable price.
Like fluoresc2nt all-banz readout with a tive-digit
frequency display. ’s so

accurate (within 1 kHz, fo =

be exact), you can -une in ‘

a station even befo-e it's

tuning control to prevent ''backlash.’ Separate
wide/na-row bandwidth selectors for crisp reception
even in crowded conditions. Adjustable czlibration
for easy zuning to exact frequencies. A BFD pitch
control. RF-gain control for
improved reception in strong
signal areas. An ANL sw tch.

i it’ ( ‘ ﬂ@ [ Even separate bass andtreble
troadcasting. And with the 2 ¥ 3= ﬂ controls.

RF4900’s eicht short wawe ; . And if all that short wawve isr’*
bands, you can choose any 1 (A ¢ enough.There's more. L ke SSB
broadcast between 1.6 and S AR /4 (single sideband) amateur racio.
31 MHz. That's all sqhort #ave — All 40 CB channels. Ehig to share.

bands. That's Penasonic

And what yousee on :he -
outside is just a small part of what Panasoic gives
you inside. There's a do sble superheterocye
system for sharp reception stability and selectivity
as well as image rz2jaction. An input-tuned FF
am plifier with a 3-ganged variable tuning capasitor
for excellent sersit vity and frequency linea-ity
Ladder-type ceram c filters tp reduce frequency
interference. And even an antenna trimmer that
changes the “ront-enc capacitance for reception
of weak broadcast signa s.

To help you cantrol al that sophisticated
circuitry, Panascnic's RF-4900 gives you all :hese
sophisticated centrols. Like an all-gear-dr ve

Even Morse communicazions.

AC/DC operation. Ard with
Panasonic’s 4" full-range speaker, the big soLnd of
AM and FM will really sound big. There's also the
Panasonic RF-2900. It has most of the feat.ires of
the RF-4900, but it costs a lot less.

The Command Series from Panasonic. If you had

short wave receivers as good. You wouldn't still be
reading. You'd be listening.

*Short wave raception wilt vary with antenna, weather conditiens,
operator's geographic location and other factcrs. An outside
antenna may, be required for maximum short wave reception

Panasonic.
just slight y ahead of our time.




[ 0scAR 0RBITS ]

Courtesy of AMSAT

The OSCAR satellites are subject to atmospheric drag, of course,
and the present period of intense solar activity has accentuated the
problem. During this period, our sun has been expelling huge
numbers of charged particles, some of which find their way into the
Earth’s upper atmosphere, increasing the density (and thus the
drag) there. It is through this region that the OSCARs must pass.
OSCAR 8, in a lower orbit than OSCAR 7, Is the more seriously af-
fected of the two.

If the drag factor is not considered when OSCAR caiculations are
performed, long-range orbital projections will be in error. For exam-
ple, by the end of 1979, OSCAR 8 was more than 20 minutes ahead
of some published schedules. The nature of orbital mechanics is
such that extra drag on a satellite causes it to move into a lower or-
bit, resulting in a shorter orbital period. Thus, the satellite arrives
above a given Earthbound location earlier than predicted.

Using data supplied to us by Dr. Thomas A. Clark W3IWI| of AM-
SAT, the equatorial crossing tables shown here were generated
with the aid of a TRS-80TM microcomputer. The tables take into ac-
count the effects of atmospheric drag and should be in error by a
few seconds at most.

The listed data tells you the time and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbit for the first time
each day. To calculate successive OSCAR 7 orbits, make a list of
the first orbit number and the next twelve orbits for thatday. List the
time of the first orbit. Each successive orbit is 115 minutes later
(two hours less five minutes). The chart gives the longlitude of the
day's first ascending (northbound) equatorial crossing. Add 29° for
each succeeding orbit. When OSCAR is ascending on the other side
of the world from you, it will descend over you. To find the

OSCAR 7 ORBITAL INFORMATION FOR APRIL OSCAR 8 ORBITAL INFORMATION FOR APRIL

ORBIT ¢

DATE TIME EQ. CROSSING ORBIT ¢ DATE TIME EQ. CROSSING
{GMT) {DEGREES WEST) {GMT) (DEGREES WEST)
29169 1 9832:20 85.4 15658 1 0122117 78.8
29182 0126:135 99.89 15672 2 9127103 88.8
29194 3 8025:53 83.9 15686 3 0131:589 81,2
9207 4 0128:08 97.5 15728 4 0136136 82.4
29219 5 0219126 82.3 15714 4 814122 83.7
29232 6 2113:41 95.9 15727 6 8802157 S95 1
29244 7 8812159 82.7 15741 Y 2887143 68.3
29257 8 ele7:14 94.3 15755 8 2812:29 61.5
29269 9 2086132 19.2 15769 9 2917:15 62.7
29282 1e 0100347 92.8 15783 le 8022:01 63.9
29294 1 0088:05 17.6 15797 11 8026148 65.1
29307 12 0054 ;20 91.2 15811 12 8831134 66,1
29320 13 0148:35 104.8 15825 13 8836:20 67.5
29332 14 0047:5) 89.6 15839 14 2241106 68.7
29345 15 0142308 193,2 15853 15 0245152 69.9
29357 16 0841326 88.1 15867 16 9850:38 1.2
29372 17 8135541 121.6 15881 17 8855124 2.4
29382 18 @834:59 86.5 15895 18 elpdrle 3.6
29395 19 9129:14 109.1 15909 19 8184156 T4.8
29487 20 0028132 84.9 15923 20 eleg:42 76.8
294208 21 8122147 98.5 15937 21 8l14:28 7.2
29432 22 0022:05 83,4 15951 a2 0119114 78.4
29445, 23 0116129 96.9 15965 23 2124300 79.6
29457 24 0815:38 81.8 15979 24 2128146 88.8
29470 ) 2129:53 95.4 15993 25 2133:32 82,9
29482 26 2089:11 898.2 16087 26 2138118 83,2
29495 27 0183326 93.8 16821 27 2143303 84.4
29587 28 2802: 44 78.7 16034 28 28041137 59.9
29520 29 2856:59 92.2 16048 29 2209123 61.1
29533 30 2151:114 185.8 16262 38 8014:09 62.3

equatorial descending longitude, subtract 166° from the ascending
longitude. To find the time OSCAR 7 passes the North Pole, add 29
minutes to the time it passes the equator. You should be able to
hear OSCAR 7 when it s within 45 degrees of you. The easiest way
to determine if OSCAR is above the horizon (and thus within range)
at your location is to take a globe and draw a circle with a radius of
2450 miles (4000 kilometers) from your QTH. If OSCAR passes
above that circle, you should be able to hear it. If it passes right
overhead, you should hear it for about 24 minutes total. OSCAR 7
will pass an imaginary line drawn from San Francisco to Norfolk
about 12 minutes after passing the equator. Add about a minute for
each 200 miles that you live north of this line. If OSCAR passes 15°
east or west of you, add another minute; at 30°, three minutes; at
45°, ten minutes. Mode A: 145.85..95 MHz uplink, 29.4-29.5 MHz
downlink, beacon at 29.502 MHz. Mode B: 432.125-.175 MHz uplink,
145.975-.925 MHz downlink, beacon at 145.972 MHz.

At press time, OSCAR 7 was scheduled to be in Mode A on odd
numbered days of the year and In Mode B on even numbered days.
Monday is QRP day on OSCAR 7, while Wednesdays are set aside
for experiments and are not available for use.

OSCAR 8 calculations are similar to those for OSCAR 7, with
some important exceptions. Instead of making 13 orbits each day,
OSCAR 8 makes 14 orbits during each 24-hour period. The orbital
period of OSCAR 8 is therefore somewhat shorter. 103 minutes.

To calculate successive OSCAR 8 orbits, make a list of the first
orbit number (from the OSCAR 8 chart) and the next thirteen orbits
for that day. List the time of the first orbit. Each successive orbit is
then 103 minutes later. The chart gives the longitude of the day's
first ascending equatorial crossing. Add 26° for each succeeding
orbit. To find the time OSCAR 8 passes the North Pole, add 26
minutes to the time It crosses the equator. OSCAR 8 will cross the
imaginary San Franclsco-to-Norfolk line about 11 minutes after
crossing the equator. Mode A: 145.85..95 MHz uplink, 29.4-29.50
MHz downlink, beacon at 29.40 MHz. Mode J: 145.90-146.00 MHz
uplink, 435.20-435.10 MHz downlink, beacon on 435.090 MHz.

OSCAR 8 is in Mode A on Mondays and Thursdays, Mode J on
Saturdays and Sundays, and both modes simultaneously on Tues-
days and Fridays. As with OSCAR 7, Wednesdays are reserved for
experiments.

OSCAR 7 ORBITAL INFORMATION FOR MAY OSCAR 8 ORBITAL INFORMATION POR MAY

ORBIT ¢ DATE TIME EQ. CROSSING ORBIT ¢ DATE TIME EQ. CROSSING
(GMT) {DEGREES WEST) {GMT) (DEGREES WEST)
29545 1 8250132 990.7 16276 1 #818:55 63.5
29558 2 0144147 184.3 16090 0023:41 64.7
29572 3 8244105 89.1 16124 3 2928:26 65.9
29583 4 8138¢19 182.7 16118 4 2833:12 67,1
29595 S 8837138 87.5 16132 B 9837158 68.3
29608 6 8131452 101.1 16146 6 £042:43 69.5
29628 7 2e31:11 86.9 16160 ? 0047:29 8.7
29633 8 2125:25 99.6 16174 8 8852:15 71.9
29645 9 0024144 B4.4 16188 9 85700 23l
29658 1@ 8118158 96.2 16282 18 8lelsds 74.3
29672 11 0818117 82.8 16216 11 01086131 2505
29683 12 811231 96.4 16228 12 8111:17 76.7
29695 13 88114582 81.3 16244 13 2116102 89
29708 14 21e6:84 94.9 16258 14 0120:48 9.
2972 15 2305123 79.7 16272 15 2125:33 80.4
29733 16 2059:37 93.3 16286 16 0138319 8l1.6
29746 17 8153152 186.9 16388 17 8135:04 82.8
29758 18 2e53310 91.7 16314 18 01391580 84.0
29771 19 0147125 185.3 16327 19 eeels23 59.4
29783 29 0046:42 98.2 16341 20 eee6:09 62.6
29796 21 014058 183.7 16355 2 8012154 61.8
29808 ik 0842316 88.6 16369 22 80815139 63.9
29821 23 2134:31 182.2 16383 23 98281225 64.2
29833 24 2033:49 87.8 16397 24 P025:19 65.4
296846 25 2128304 lee.6 16411 25 8029:55 66.6
29858 26 0027:22 BS.4 16425 26 8834141 67.8
29871 27 2121:36 99.0 16439 27 9039:26 69.¢
29883 28 88208155 83.9 16453 28 8044111 78.2
29896 29 8115:09 97.5 16467 29 2248156 71.4
29908 3¢ 0014127 82.3 16481 39 0853341 2.6
29921 31 0128:42 95.9 16495 31 0858127 73.8

MODEL I

$ DISCOUNT $

TRS'80® DEALER A301

FREE
COMPUTER
CATALOG
UPON

26-3001 4K Color

26.1145 RS-232 Boord.

26.1140"0" K Interfoce

26:1160 Mini Disk.

26:1171 Telephone Modem

Ly Fost 100 CPS Centranics 730 Printer

1 l% DISCOU erv (A)A:t:dl‘l,::‘cgn"onics 737 Printer
Off List

64K 1 DRIVE $3440.00

No Toxes on Out of Stote Shipments

Immediote Shipment On Most ltems

COMPUTER SPECIALISTS

1-800-841-0860 710!l Free Order Entry
MICRO MANAGEMENT SYSTEMS, INC.

DOWNTOWN PLAZA SHOPPING CENTER
115 C SECOND AVE. S.W
CAIRO, GEORGIA 31728
GA. PHONE NO. (912) 377-1120

REQUEST

$360.00
84.00
.249.00
419.00
169.00
§77.00
737.00
149.00

26-1061 4K ). ..

26-1062 16K 1NN, ..
26-1063 32K 1l
2-Drives, RS232.....

Lorgest inventory in S.E. US.A.

2225.00

~313
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KIM’s KT-34A4 ." . Broadbanded, efficient, compact!

Thanks for your interest in our KT-34A. We're glad to have tickled your curiosity. The KT-34A is a very
special antenna, representing the first significant step forward for tribander design in 20 or more years. It is
made for the amateur and the equipment of today, and advanced enough to meet the challenges of the future.

What makes the KT-34A so different from a conventional tribander? Basically, the traps, coils, and
capacitors have been discarded in favor of lossless linear-loading and Hi-Q air capacitors, all composed of
aluminum tubing! These allow the KT-34A to handle 4KW PEP at an unusually high level of efficiency. The
linear loading also makes full 1/4-wave elements possible on 10 and 15 meters, and brings 20 meters much
closer to the desireable 1/4-wave than any conventional tribander (the sketch below shows the remarkable
metamorphosis of the KT-34A design).

Two driven elements are employed to make the KT-34A unusually broadbanded (a concept applied to
most KLM antennas). VSWR and performance remain nearly constant across each of the three bands (see the
VSWR charts). A KLM balun is supplied to allow direct feed from your 50 ohm coax.

Structurally, the KT-34A is built tough. No boom support is required. All the aluminum, including the
boom, is strong weather resistant 6063-T832 alloy. All the hardware is stainless steel except for the mounting U-
bolts. Virtually indestructable Lexan insulators support the elements and insulate them from the boom. Rotation
is possible by most any ham rotor. Wind balance and wind survival are excellent. Boom length is only 16 feet.

To meet your future needs, the KT-34A is easily expandable. The KT-34XA Upgrade Kit, which adds two
new elements and doubles the boom length, produces substantial increases in performance. Your KT-34A
cannot become obsolete!

A great deal of thought and care has gone into the design of this antenna. It's not just another “‘me too"’
tribander, but one developed from modern techniques, materials and engineering. We hope you will give it a try.
We know you won’t be disappointed . . . .

10M 15M
KT-34A SPECIFICATIONS _GM},
~—| 254 10M 8k l Conventional tribander element
Frequencies of operation: 1884 15M
14.0-14.350 MHz - 137k 2om
21.0-21.450
28-29.750 pessseessssssssn Development of the KT-34 A element ﬁ
Gain: 7dBd % .3 dB across each band 1M C1
:;: 38 gg '_i r_“ 1. Replace coils with lossless
. linear loading
Feed impedance: 50 ohms with balun supplied
Power rating: 4KW PEP 2. Fold back and symmetrically
Boom: 16 ft. x 3" O.D. place linear loading for
Mast: for 2" 0.D. (standard) d Lo L"?Cha"ica' sifEhah 2ad
Element length: 24 ft. average o
Turning radius: 16 ft. WD 3. Extend element to 1/4 wave
Wind area: 6 sq. ft. d o= =L ] on 15M. Fold back and de-
Wind survival: 100 MPH _31 = l couple tip with C2.
Suitable Rotors: TR-44, Ham “M"’, HD-73, [ 254 10M ' ; :
KR-400_ etc ja—————— 254 1SM 4. Extend tip for 20M. Tuning
. 4 3 1884 20M _—.l of 15 and 20M is
Price: $389.95 independent

KLM P.O.Box816, Morgan Hill, CA 95037



AWARDS

from page 12

be a mobile station yourseif, giv-
ing out contacts in all the coun-
ties of any one state. As you can
see, there are 50 state awards

for each category listed above.
A potential of 150 individual
awards if you mastered them
all! Whew! You may work any
band or mode.

As with the other awards, do

73 AWARDS PROGRAM
WORK THE WORLD AWARD
72 K2A10 74 9VIUK
73 N7AKQ 75 VK2vua
NORTH AMERICAN CONTINENT AWARD
109 K2AI10 112 vK2vuQ
110 N7AKQ 113 WDBKXT
111 9VIUK
SOUTH AMERICAN CONTINENT AWARD
98 K2AIO 101 WB2FFY
99 N7AKQ 102 VK2vuQ
100 9VIUK
EUROPEAN CONTINENT AWARD
125 K2A10 128 VK2vUuQ
128 N7AKQ 129 N38CZ
327 9VIUK 130 WDBKXT
OCEANIC CONTINENT AWARD
81 K2A10 83 9VIUK
82 N7AKQ 84 VK2vUuQ
AFRICAN CONTINENT AWARD
84 K2AIO 87 9VIUK
85 N7AKQ 88 VK2vuQ
88 WD4LYA
ASIAN CONTINENT AWARD
79 K2AI0 82 VK2vUuQ
80 N7AKQ 83 WB2FFY
81 9VIUK
73 DX COUNTRY CLUB AWARD
2x SS8
51 9VIUK 53 VK2vUQ
52 OE1UHB
DX CAPITALS OF THE WORLD
10 OE1UHB 11 w8aulA
10 METER DX DECADE AWARD
1 WBAWRE/M § DA2AL
2 AC3Q 8 wWB4TZA
3 wsTJQ 7 WDSJRG
4 WDOAVG 8 WaazLZ
WORKED ALL USA AWARD
MIXED BAND
31 W1AGA 37 K7DBV
32 KA2CLQ 38 KA4JQS
33 KA4BNQ 39 wD8IDD
34 W4DDP 40 KA2GZE
35 AHBAX 41 KABIYE
38 DF8zP
WORKED ALL USA AWARD
75/80 METERS
1 KAgAZQ 4 KS48
2 wD0BOS 5 WBIUKS
3 KASAQOP 8 KB5FN
DISTRICT ENDURANCE AWARD
1 AJBL (50 min.) 3 WBBCDM/7 (12 min.)
2 WL7ACY (55 min.) 4 WA3IPMII7 (38 min.)
Q5 AWARD OF EXCELLENCE
32 KA7GKO 38 KA3CBC
33 KA2GMJ 39 KATHPP
34 KAGFXC 40 WD4PLF
35 VE7DZR 41 KATFKX
38 KABGIX (7 MHz) 42 WDISIWC
37 KABGIX (21 MHz) 43 KABIYE
Full detalls of the 73 Awards Program can be found In the August and
September, 1980, Issues of this magazine. Why not become part of the fastest
growing awards program aroundt
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not send QSL cards! Have your
contacts verified by at least two
amateurs and forward this list
and a $1.00 award fee to Ray
Teeter N2RT, RD 2, Canaan
Heights, Locke NY 13092.

BONANZA AWARD

The Bonanza award is prob-
ably the most demanding of all
the awards being offered by
Ray.

To qualify, applicants must
work the same mobile in the
various counties of a single
state. There are three categories
in which to apply. Class A—
working the same mobile in all
counties of a single state; Class
B—working the same mobile In
24 of the counties within a
single state; and Class C—
working the same mobile In at
least Y3 of the counties of a
single state.

Both the applicant and the
mobile contact will get awards
for their efforts. To apply, pre-
pare your list of contact dates
and times, band and mode of op-
eration, county and state of op-
eration, and last and most im-
portant, the mobile contacted in
each case.

Have your list of contacts
verified by at least two amateurs
or a local radio club secretary.
Send a $1.00 award fee and your
application to: Ray Teeter N2RT,
RD 2, Canaan Heights, Locke
NY 13092.

UNION COUNTY AWARD

Here is an historical award
being offered by Ray which re-
quires the applicant to work
Union counties of the United
States.

Offered In three award cate-
gories, applicants must, for
Class A, work 18 Union countles
of the USA,; for Class B, work 12
Union countries; and for Class
C, work at least 6 Union coun-
ties of the USA.

Send your list of verified con-
tacts along with a $1.00 award
fee to Ray Teeter N2RT, RD 2,
Canaan Heights, Locke NY
13092.

ARMSTRONG PIONEER
AWARD

The Major Armstrong Mem-
orial Amateur Radio Club has in-
stituted the Armstrong Pioneer
Award, an honor to be bestowed
annually on the amateur who
has, in the oplnion of the voting
members, done outstanding ser-
vice for an amateur community.

Any amateur operator or

group of amateurs may nomi-
nate a ham whom they fee!
meets the criteria listed below.
Nominations opened Novem-
ber, 1979, and will be accepted
for as long as the award pro-
gram exists. Members of the
Major Armstrong Memorial ARC
will review each year's nomina-
tions every spring, determining
by vote the amateur who, in the
spirit of Major Edwin H. Arm-
strong, inventor of Frequency
Modulation, has contributed the
most to amateur radio through
pioneering efforts.

The following criteria should
be observed when considering
an amateur for nomination: (1)
the nominee should be a li-
censed amateur or group of
amateurs; (2) the nomines
should have made a significant
contribution to ham radio by ex-
perimentation and development
in new or little-used bands or
modes (examples: development
of equipment for SSTV, OSCAR,
RTTY, EME; revival of neglected
modes like facsimile; technical
developments that help popu-
late little-used bands, etc.); or (3)
the nominee should have made
a significant contribution to
ham radio by promoting the use
of such bands or modes (ex-
amples: efforts to keep 10
meters during sunspot minima
via nets, clubs, beacons, etc.; ef-
forts to increase activity on 1296
MHz and microwave bands; ef-
forts to keep AM or other obso-
lete modes allve via nets, con-
tests, etc.; efforts to promote
the concept of amateur radlo in
countries where it Is not per-
mitted, etc.).

The examples are only that;
the committee hopes the ham
fraternity will respond with
news of any kind of amateur
radio pioneering.

Talk about this award
nomination at your next club
meeting. Send your statement
about the nominee you select
to: Major Armstrong Memorial
Amateur Radio Club, Inc., PO
Box 1234, Englewood Cliffs NJ
07632.

THE REVEREND JOHN FLYNN
MEMORIAL AWARD

This award has been instigat-
ed by the Alice Springs Commu-
nity College Radio Club of Aus-
tralia. It was founded in memory
of Reverend John Flynn, who
ploneered the Australian Inland
Mission, the Royal Flying Doc-

Continued on page 120



| LOOKING WEST )

Blll Pasternak WAGITF

c/o The Westlink Radlo Network
Sulte 718

7046 Hollywood Blvd.
Hollywood CA 90028

THE SIX-METER READER
REACTION DEPARTMENT:

Though it's taken some time,
we are now really getting input
and ideas concerning amateur
radio’s repopulation of the six-
meter band. One of the most in-
teresting letters recelved came
from Lew Collins W1GXT, and It
reads:

| read your September, 1980,
column, Looking West, with
much Interest since | have been
working on the development of a
six-meter bandplan for a number
of years. In addition, | have been
a user of the band during all
those years, and thus feel | am
qualified to offer some insights
Into the six-meter problem that
are not available to a passive
observer such as you. | am hope-
ful that the comments that | am
offering, which may on the sur-
tace sound a bit negative, will be
received by you in the construc-
tive spirit in which they are in-
tended.

In my opinion, three factors
led to the demise of six meters
as you remember it: 1) The
growth of two-meter FM/repeat-
er operation, 2) The ever-present
TVI problem on six, and 3) The
decrease in solar activity. Prob-
ably Item 1), as correctly ob-
served in your article, was the
major factor. | clalm that the
bulk of six-meter activity was of
the low-power, rag-chewing
local nature that you remember,
with a little DX sprinkled in for
excitement. The six-meter sta-
tion with a pair of 4-400s and six-
over-six yagls was the excep:
tion, rather than the rule.

TVihas always been a serious
problem for the six-meter oper-
ator, particularly in those areas
with channel 2 (Boston, New
York, Los Angeles, etc). The
consumer electronic equipment
of the 70s not only exists in
unprecedented quantity, but the
Interference rejection properties
In general are poorer as manu-
facturers strive to remaln com-
petitive. Many six-meter opera-
tors who went QRT because of

TVI discovered they could have
as good or better local commun-
ication without the TVI hassles
by getting on the local two-
meter repeater. Unknown to you,
the dlehards with the big rigs
and big antennas sat quistly by
walting for the DX openings of
1979-80. Just read a few issues
of K6ZMS's newsletter If you
don't believe me!

| must take exception with
your statement that none of the
existing Input-output spacings
is workable. (Otherwise, why
would so many dliferent stan-
dards flourish?) | could list num-
erous counter examples to your
claim, but perhaps the most
striking is the repeater located
on the WCAU-TV tower in Phila-
delphla which uses 120-kHz
input-output separation! This
repeater has wide-area cover-
age and hundreds of users.

The basic parameter in de-
signing a duplex transmission
system, such as an amateur

your artlcle. While it is true that
the greater the input-output
separation, the easier it is to
make a repeater work, that is not
necessarily true for the system
consisting of one repeater plus
a number of mobile users.
Speclfically, many of the ama-
teurs who operate six-meter FM
use high-quality transcelvers
which were originally manufac-
tured for the land-mobile market
by Motorola, General Electric,
RCA, etc. These are not the oid
vacuum-tube ‘boat anchors you
remember from your early days
of amateur FM, but are fre
quently solid-state or hybrid
designs offering the state-of-
the-art in mobile transceiver per-
formance.

In order to produce a quality
transceiver, the front-end as
well as the transmitter exciter
stages are fairly narrowband to
minimize spurious output and
responses. Consequently, there
Is a definite upper limit imposed
upon a repeater’s input-output
separation by the user’s radio,
assuming that the user desires
to have the capabllity of simplex
as well as repeater operation. (It
Is my observation that most six-
meter FMers desire to malntain

“. ..l belleve you do not take the amateur radlo
control enthusiasts seriously enough. . .they
will not QSY without a fight. | would like to see
you propose a plan based on FCC regulations as
they now exist. . . so that it could be put into ef-
fect sooner rather than later.”

repeater, Is not the number of
kilohertz separation between
the transmitter and receiver fre-
quencies, but rather the per-
centage separation. Thus, if we
are to adopt 220-MHz standards
for use on six meters, the opti-
mum input-output separation is:
1.6/223.5 =0.0072, which works
out to be 380 kHz at 53 MHz. In-
teresting enough, North Shore
RF Technology, who pioneered
the notch-type duplexer for the
amateur market, produced a six-
meter duplexer for 400-kHz
spacing.

The 220-kHz separation used
in southern California and the
200-kHz value used In eastern
New England were both derived
the same way, but starting with
the now universal 600-kHz sepa-
ration used on two meters.
0.600/147.0=0.0041, which
gives 216 kHz at 53 MHz.

There is another side to this
input-output separation issue
which you totally neglected in

a simplex capability. In fact, one
of the major advantages of six
over two Is that the simplex
working range is greater. That is
why | origlnally got on six
meters.)

| must aiso point out that you
have made an error in using and
interpreting Carson’s Rule. Car-
son’s Rule does not say that the
bandwidth of an FM signal Is In-
finite, although an exact
mathematical analysis of an FM
signal does lead to that conclu-
sion. What Carson’s Rule does
say is that an FM signal does
not have appreclable sideband
energy outside of the band
B=2f+2W. All Carson’s Rule
says is that an FM signal oc-
cuples more bandwidth than
does AM; practically speaking,
both have finite bandwlIdth.

The issue of whether the
repeater or user transmitter
should be closer to TV channel 2
Is a bit more complex than you

have indicated. Although | hap-
pen to agree with your position
on thls matter, others have
argued loud and long for the
other way around.

Unfortunately, | belleve you
do not take the amateur radio
control enthusiasts serlously
enough, and If you have not
heard from them by now, it is
merely because they have not
read your proposal. In my ex-
perience, they view 53.1, 53.2,
53.3, 53.4, and 53.5 MHz as their
private domain, and they will not
QSY without a fight. Space does
not permlt going into this com-
plex issue here.

There have been numerous at-
tempts over the past ten years
to move the national simplex
channel from 52.525 MHz to
something else, such as 52.520,
wlth no success. There are hun-
dreds (maybe thousands) of six-
meter FMers In the less densely
populated areas who operate
52.525 MHz exclusively, and,
consequently, there is a great
deal of resistance to change. |
believe that any realistic band-
plan will have to accommodate
this long-established frequency,
even If [t doesn't make sense
logically.

Your proposed use of 50.00 to
50.25 MHz is slightly at variance
with accepted practice there,
and needs slight revision.
SMIRK, the Central States VHF
Society, and other well-known
VHF DX groups should be con-
sulted on this point.

In summary, | am in complete
support of your appeal for a na-
tional six-meter bandplan. How-
ever, | belleve your proposal has
some major flaws which must
be corrected If it is to gain ac-
ceptance. Otherwise, we will
Just progress from having N dif-
ferent six-meter plans to having
N + 1 such plans. In addition, |
would like to see you propose a
plan based on the FCC regula-
tions as they now exist, so that it
could be put Into effect sooner
rather than later.

Keep up the good work.

Best regards,
Lewis D. Collins W1GXT

As you can see, Lew spent
quite a bit of time In preparing
hls commentary. There is much
with which | agree, and points
on which | disagree. The impor-
tant thing is that he took the
time to write. Next month, I’ll an-
swer Lew's letter. In the mean-
time, keep your thinking caps
on.

73 Magazine * April, 1981 45



Eric Shalkhauser W9Cl
527 Spring Creek Road
Washington IL 61571

The History of Ham Radio
— part X1

Reprinted from QCC News, a publication of the Chicago Area Chapter of the QCWA.

O n the lighter side of
amateur radio, during
the long winter nights, there
evolved within the fraterni-
ty a new phase of activity. It
had its inception in the
many curious, humorous,
and indescribable stories
under the pen name of

who now, through the lapse
of time, has become a hal-

lowed legend. The legend is
now permanently memo-
rialized in the Wouff Hong
Story.

According to research,
the ever-present references
to the fabulous wouff hong
came about like this: In the
days when amateur radio
was in swaddling clothes,
way back in about 1914,
there emerged a person-
ality known as the Old Man.

As reality would have it,

this individual was, as all
amateurs were and are to
this day, afflicted with the
sad but ever-present prob-
lem of raucous distur-
bances, be they man-made,
nature-made, or even fab-
ricated right within the
shack of the beholder. This
perpetual problem was
known in the days of yore
as "Rotten QRM.” But to go
on with the research.

Plagued in the very early

QST

Rotten QRM

By “The Old Man.”

January, 1917

the trade as “ugcrumf’,

—Editor.

dialect and shouts about ““wouffl hong's’’,
What do

Say, fellows, here's the old man again This time he's all excited and boiling over,
In fact he's so wild about some “Rotten” subject that he has fallen back to some queer

all these mean?

rettysnitches’’, and some disorder known to
Better rcad the article and see,

days of wireless communi-
cation with such interfer-
ence, driving sane but de-
termined listeners (wishing
to remain that way) to dis-
traction, especially when
the headphones were se-
curely clamped over both
ears, listening intently for
what the Morse dots and
dashes were meant to con-
vey, there emerged the fol-
lowing effusive but clear
and loud verbiage into print
[the Old Man exclaiming]:
“Fellows, [all excited and
boiling over] fellows, this
QRM business is getting my
nanny — here it is midnight
— | have smoked myself in-
to a state of funk — the floor
is covered with burnt
matches —| am losing a per-
fectly good temper—there
is no sign this will not con-
tinue all night long. . How
long do the radio bugs sit
up at night anyway? —What
are we going to do about

Smoked himself into a state of funk.
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Poor girl in 1ll. who hasn’t heard from

her fellow in 29 hours.

Rubber band—Commercial tone.



Get your
TEN-TEC
‘money-back
guarantee’
transceiver
from AES

CALL TOLL FREE

1-800-558-0411

In W1 (outside Milwaukee metro)

1-800-242-5195

AMATEUR
ELECTRONIC
SUPPLY',

inc.
4828 W. Fond du Lac Avenue
Milwaukee, Wl 53216 (414) 442-4200

—AES BRANCH STORES—
Wickliffe, OH 44092; 28940 Euclid Ave.
(216) 585-7388; OH Wats 1-800-362-0290
Orlando, FL 32803; 621 Commonwealth Ave
(305) 894-3238; FL Wats 1-800-432-9424
Las Vegas, NV 89106; 1072 N. Rancho Dr.
(702) 647-3114; Outside NV 1-800-634-6227

mREPEATER S 20|

Now with courtesy)
beep and beacon
capability

Handful
of

OWER

Give your low-power 2-meter rig real punch by
delivering a potent 25-watt signal with only two
watts of drive {also available set up for 200 milli-
watts drive). Compact and convenient to mount,
VoCom’s Model 2C025 is ideal for car, boat or
anywhere you‘ve got a 12 VOC source. At only
$84.95 ($99.95 for 200 mW drive), it's the
perfect companion for your Drake, Encomm. Henry,
lcom, Kenwood, Motorola, Standard, Wilson
Yaesu or other 2-meter FM portable!

New and Improved
Receiver
and Transmitter

OPTIONS
Duplexers
Baslc auto patch
Matching cabinet
.00059% High
stabllity crystals

Hi Pro Mk |
144 or 220 MHz $999.00

COR Identifier: Al on one
board. programmable, fully ad-
Justable, time out (.5-7 min.),
hang time (0-1 min,), Identifler

(1-10 min.). tone. speed,
volume, L.E.D. outputs, low cur-
rent draln. CMOS logic, plugs
tfor easy Installation and

ANTENNAS for 2-

%-Wave Gain Antenna

Provides nearly 10-dB gain over a
rubber ducky when extended to its full
47", yet telescopes to only 8" for listen-
ing or carrylng. Works with any BNC
equipped radio... Only $24.95

removal plus much more.
$109.95
Basic Repeater $799.00
2M 130-175 MH/Basic Repeater for 2 meters with all
the features of the Hi Pro Mk less the power supply
and front panel controls and accessories,

PA resldents please add 6% tax

Maggtore Electronic Laboratory

845 WESTTOWN RD. 46
WEST GHESTER, PA. 19380

PHONE 218 438-8081

+ Reader Service—see page 82

Hand'®
MORE'POWER TO YOU!

KLM's NEW MA-35BL
Power Amplifier
35W out, Preamp, Nicad Charger!

KLM, P. O. Box 816, Morgan Hill, CA 85037

@.2 or 2 watt nominal drive (specify)

® 2 watt model delivers 15-20 watts with only
one watt of drive

® 10 MHz bandwidth for CAP or MARS

® Maets all applicable FCC specifications

@ 200 mW drive model permits operating lcom
1C-2A or Yaesu FT-207R on their battery-saving
low-power mode

@ Only $84.95 ($99.95 for 200 mW drive)

Even More

POWER

Give your 2-meter hand-held 50 watts of punch
with the Model 2C050, or 100 watts with the
Model 2C100 amplifiers. Druse the Mode! 2C100
with your 25-watt output 2-meter rig, by plugging
in the appropriate drive-programming module
Compact and reliable, all VoCom power amplifiers
feature front-panel on-off switching for conven-
ient shut down when they’re not needed for short
hauls, plus an LED status indicator

See your dealer or contact VoCom today for a
copy of our detailed four-page catalog.

meter Hand-Helds

NEW! Short, Compact
"UGLY DUCKLING"

Only 4%" short. yet performs like a “full
size” ducky. Avallable for either BNC
or threaded mounts

Only $14.95 (BNC), $12.95 (threaded)

Available now from your local amateur radio dealer or order direct:

A | »90
V“(/om 65 East Palatine Road, Suite 111, Prospact Heights, IL 60070

PRODUCTS CORPORATION

e (312) 459-3680
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this business?—When we
heard some commercial
station say QRM we had to
look it up on the chart to
see what it meant. . . Later
we began talking to the
fellow over on the other
side of town, and then was
born our amateur QRM.

”But when we have a fel-
low who has not written to
his girl for a full twenty-four
hours, and who positively
must get the message to her
over in lllinois, it becomes a
serious matter to have
someone else getting gay
with the ether, especially
when the latter has no con-
ception of the existence of
the word ‘brevity.’ The trou-
ble is, the young squirts
don’t stop to think. Willy
with his sputtering spark
coil discharge sends out
this hogwash—now listen
to this

” 'Yes yes jst wyd glucky
wait a mt muddy wouff
hong bliftsky monkey mo-
tor.” We assume from this
message that Glucky is be-
ing asked to wait a minute
while Bliftsky seeks a wouff
hong with which to wallop a
monkey the next time the
latter faces towards the mo-
tor. | do not think | know
just exactly what a wouff
hong is. Probably some
piece of apparatus used in
the southern states to beat
monkeys with.

“It is this form of uninter-
esting ‘conversation’ which
clutters up the air with
QRM. Of what moment is it
to the rest of the world that
this fellow Bliftsky is going
to smear somebody’s mon-
key with a wouff hong?
When anybody relapses in-
to such a mental slop as to
want to operate with a thing
named a wouff hong, he
ought to keep his trouble to
himself and not compel all
of us respectable amateurs
to listen to his drool. To
slave and slobber a lot of
foolish twaddle like this
when that poor girl in Il
nois has not had a letter
since yesterday is plain
wicked

“Qr just cast a lingering
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THE ORIGINAL WOUFF HONG.

look at this:

" 'Biirgrmph bru rotary
ge ge ugerumf om with my
set rettysnitch spitty tone
hit in potimus?’ Now what
do you suppose the poor
gink was trying to say when
he unreeled that? You have
to guess a lot in wireless,
and how would you guess
this? Something is wrong
with this fellow’s biirgrmph,
his rotary also has a bad
case of the ugerumf and
somebody around the
place must have spit on his
rettysnitch, because his
tone was so rotten it hit him
on his potimus. Sounds bad
to me. Why will some peo-
ple send such personal mat-
ter by wireless when the
whole country can over-
hear? It isn’t decent, and it
makes the QRM more rot-
ten than ever, and just think
of the way it makes a per-
fectly good logbook ap-
pear.

| spent the better part of
an hour trying to make out
what ailed the poor fellow’s
biirgrmph, but had to give it
up. What we ought to do is
to organize an Anti-QRM
Association. Then let us
elect for Chairman the
worst plug-ugly we can find
in these U.S.A. Then let us
chip in a little money and
hire a clerk with a bad dis-
position who will write let-
ters threatening the life of
everybody whom the mem-
bers report as causing need-
less QRM. Let us rise, fellow
bugs—down with the fel-
low with the scratchy spark
coil —down with the fellow,
the unspeakable skunk who
calls somebody and sends a
long relay message repeat-
ing each word three times
when the station to which
he is sending is sending one

B T

v e

THE OLD MAN
WELL! WELL! WELL! LOOK WHO'S

IR A

picture of THE OLD MAN.

It came in the mail, just like all hig stories

thing at a time himself.
"There, by heck, | have
that stuff off my back and
chest. Now you over there
in Illinois, get this call—let
everybody stand back from
now on—I'm tired and
sleepy and cross—and |
don’t care who | QRM, until

| get that pin cleared
off = ”

That was the way the
Wouff Hong was brought
into being, and it will con-
tinue to dominate the cold
and blustery nights at ham
gatherings to perpetuity —
Believe it or not!! @

Three Wouff Hongs decorate a ham shack.



Technical Forums

ARRL and FCC Forums
GIANT 3-Day Flea Market
New Products and Exhibits
Grand Banquet

Women's Activities

Special Group Meetings
Microprocessor Forum

YL Forum

Hundreds of Prizes
Amateur of Year Award
Special Achievement Awards

* % % % % % % % % % % %

April 24, 25, 26, 1981
Hara Arena and Exhibition Center - Dayton, Ohio

Meet your amateur radio friends from all over the world at the internationally famous Dayton
HAMVENTION

Seating will be limited for Grand Banquet and Entertainment on Saturday evening so please
make reservations early

If you have registered within the last 3 years you will receive a brochure in late February. If not
write Box 44, Dayton, OH 45401

Nominations are requested for Radio Amateur of the Year and Special Achievement Awards.
Nomination forms are available from Awards Chairman, Box 44, Dayton, OH 45401

For special motel rates and reservations write to Hamvention Housing, 1980 Winters Tower,
Dayton, OH 45423 NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE.

All other inquiries write Box 44, Dayton, OH 45401 or phone (513) 296-1165 — 5-10 P.M. EST.

Rates for ALL 3 Days:

Admiission: $6 in advance, $7 at door.
Banquet: $12 in advance, $14 at door.

Flea Market Space: $12 in advance, $14 at gate.

Make checks payable to Dayton HAMVENTION, Box 33, Dayton, OH 45405,
Bring your family and enjoy a great weekend in Dayton.
Sponsored by the Dayton Amateur Radio Association, Inc
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WE’RE ROLIN _,,
IN CRYSTALS!

2 Meter Crystals — $3.95 each

(10

or More — 83.50 each)

We Stock Crystals For:

Drake Icom
Midland Regency
Wilson Yaesu

Clegg
Kenwood
Standard

Rolin Distributors

P.O. Box 436 Department 7
Dunellen, N.J. 08812
201-469-1219

(We Also Accept Orders For Custom Crystals.)

...atlast...

vour shack organized!

Radio equipment
not Included

Also Available
Floor Space: 51" Wide by 30" Deep
$192.50

A beautiful piece of furniture — your XYL will love it!

$16450 S-F RADIO DESK

Deluxe - Ready to Assemble

Designed with angled rear shelf for your
viewing comfort and ease of operation.

FINISHES: Walnut or Teak Stain.
Floor Space: 39" Wide by 30" Deep
Additional Information on Request. 3

Checks, Money Orders, BankAmericard
and Master Charge Accepted 65

F.0.B. Culver City. (In Calit. Add 6% Sales Tax.)
—DEALER INQUIRIES INVITED
$-f Amatevr Radio Jervices

4384 KEYSTONE AVENUE ¢ CULVER CITY, CALIF, 90230 — PHONE (213) 837-4870

RTTY/CW FOR THE TRS-80*

ROM-116

RTTY/CW Operating System

® Serial ports use USARTS
® Auvtomatic CW/ID
Progrom status
conhnuously displayed
Instantly change:
program status
Baud rates
ASCIl/Baudot modes
Transmitter under

FEATURING:

® ASCII-BAUDOT-CW
® SPLIT-SCREEN VIDEO
® REAL TIME CLOCK

PLUS:

® Word-wrapping
® Two serial ports
45.45 to 9600 Boud

™ cpoun
MicroProducts

P O Box 892
Marysville, Washington 98270
(206) 659-4279
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program control
Self tracking CW speed
LLIST & LPRINT usable
on any senal printer
All software easily
transferred to disk
Requires LEVEL Il 16K RAM
Model | or Model Ili,
external terminal ynit
Includes pc boord, cabinet,
software & manual
® Unconditionally guaranteed
for 30 days
® Limited parts & lobor
warranty for 90 days
® ASSEMBLED & TESTED $325

Woshington residents odd 5.3% sales tax
[y -
=
E=="=1 b

‘A Trademork of the Tandy Corg

Signalcraiters Presents
The Most Advanced

Automatic Computing
Power Meters
In Amateur Radio!

MODELS 31 and 32*

Our portable Models 31 and 32 feature
the same state-of-the-art technology
thatis incorporated in their Big Brother,
the Model 30. Never again will you have
to bother with SWR “calibrate” controls
and switches! Signaicrafters’ custom
integrated clircuit makes power and
SWR measurement a "handsoff” opera-
tion by automatically computing SWR.
Theresultis unparalleled accuracy and
ease of operation.

FEATURES:

® CUSTOM IC—Computes SWR from
the level sensed on the transmission
line independent of the power level.
This analog computer operates over
a range of only one watt to the full
scale of the meter with unequaled
accuracy.

RUGGED TAUT-BAND METERS—
Provide accuracy and readability
that must be seen to be appreciated

HEAVY DUTY CABINETS—Hand-
some heavy duty metal cabinets
complement virtually every trans-
ceiver on the market today

TWO MODES—PEAK OR AVER-
AGE—The amateur may choose be-
tween either peak or average power
readings.

POWER REQUIREMENTS—Due to
the advanced low current design,
battery life is truly outstanding, mak-
ing this meter a natural for portable
or field day operation. Uses standard
9 volt battery or 120V AC with op-
tional AC adaptor.

ATTRACTIVE
AFFORDABLE PRICING
*Model 31A (0 to 200w)
31B (0 to 20w)
.......only $149.00

Model 32A (0 to 200w, 0 to 2000w)
32B (0 to 20w,
0 to 200w)

£ only $169.00

SIGNALCRAFTERS, INC.
5460 BUENA VISTA DRIVE
SHAWNEE MISSION, KANSAS 66205
913/262-6565; TELEX 42-4171

All Signalcratters products are designed, engineered
and produced in the U.S A, Prices inctude shipping to all
U.S.A VISA and Master Charge accepted. Kansas Resi-
dents please add 3% percent.




MFJ KEYROARD XRYRR
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MFJ Super
Keyboard

For $279.95 you get: CW, Baudot, ASCII, buffer,
programmable and automatic messages. Morse code
practice, full featured keyer, human engineering.

Sending CW has always been a task, especial
ly when you get a little tired. Electronic keyers
help, but it's still too much work

Now MFJ has a Super Keyboard that makes
sending perfect CW effortless. It also sends Baudot
RTTY and ASCIl

‘Big deal” you say. “What's so special about
that. There are lots of keyboards.” Yes, but this
one is difterent

HUMAN ENGINEERED

A lot of thought has gone into human engi-
neering the MFJ-494 Super Keyboard

For example, you press only a one or two key
sequence to execute any command

All controls and keys are positioned logically
and labeled clearly for instant recognition.

Pots are used for speed, volume, tone, and
welght because they are more human oriented
than keystroke sequences and they remember
your settings.

A meter gives continuous readout of butfer
memory and speed. Two characters before full,
the meter lights up red and the sidetone changes
pitch

PROGRAMMABLE, AUTOMATIC MESSAGES

Four automatic messages and {wo program
mable message memories (A and B) are provided
Messages A and B can be a total of 30 charac
ters. B staris where A ends.

When recalled, each message takes only one
character of the buffer. They may be chained
and/or repeated via the buffer.

“Well,” you say, ‘“that sure is not much
memory.” But it's more than it seems because of
the built-in automatic messages

v Reader Service— see page 82

For example, type your call into message A.
Then by pressing the CQ button you send CQ CQ
DE (message A). Press twice to send twice, etc

The other automatic messages work the same
way: CO TEST DE (message A), DE (message A),
ORZ (message A).

Special keys for KN, SK, BT, AS, AA, and AR

TEXT BUFFER

The 50 character text butter sends smooth
perfect code even if you “hunt and peck.

Since each automatic or programmable mes
sage takes only one buffer character, this gives
a far larger eftective buffer

You can preload a message Into the buffer
Then when you are ready to transmit press the
control key.

You can hold the buffer by pressing the shift
key and space bar.

With the buffer in hold, you can send a com
ment with an external paddle as a keyer. To re
sume sending buffer, press the control key.

Simply backspace to delete errors

RTTY: BAUDOT, ASCl

5 level Baudot is transmitted at 60 WPM
RTTY and CW ID are provided via message A

Carriage return, line feed, and “LTRS” are sent
automatically on the tirst space after 63 charac
ters on a line. After 70 characters the function
Is initiated without a space. This gives unbroken
words at the receiving end and trees you from
sending the carriage return

All up and down shift is done automatically
A downshift occurs on every space to quickly
clear any garbles in reception

X Y4

The butfer, programmable and automatic mes-
sages, backspace delete and PTT control (keys
your rig) are included

The ASCI mode includes all the features of
baudot. Transmission speed is 110 baud. Both
upper and lower case are generated.

MORSE CODE PRACTICE

There are two Morse code practice modes
Mode 1: random length groups of random charac
ters. Mode 2: pseudo random 5 character groups
in 8 separate repeatable list. With answer list.

insert space between characters and groups
to form high speed characters at slower speed
for easy character recognition

Select alphabetic only or alphanumeric plus
punctuation. Pause function lets you stop and
then resume

IT’S A KEYER, T00
Plug in a paddle to use it as a deluxe full
feature keyer with automatic and programmable
memories, iambic operation, dot-dash memories,
and all the features of the CW mode

MORE FEATURES

Tune switch with LED keys transmitter for tun
ing. Tune key provides continuous dots to save
finals. Built-in sidetone and speaker

PTT (push-to-talk) output keys transmitter for
Baudot and ASCil modes

Reliable solid state keying for CW: grid block,
cathode, solid state transmitters (-300 V, 10 ma
Max, + 300 v, 100 ma. Max). TTL and open
collector outputs for RTTY and ASCII

Fully shiejded. RF proof. All aluminum cabinet.
Biack bottom, eggshell white top. 12"D x 7"W x
1%"H (front) x 3%2"H (back).

9-12 vOC or 110 VAC with optional adapter.

OPTIONS

MFJ-53 AFSK PLUG-IN MODULE. 170 and 850
Hz shift. Dutput plugs into mic or phone patch
jack for FSK with SSB rigs and AFSK with FM or
AM rigs. $39.95 (+ $3)

MFJ-54 LOOP KEYING PLUG-IN MODULE. 300 V
60 ma. loop keying circult drives your RTTY
printer. Opto-isolated. TTL input for your computer
to drive your printer. $29.95 (+ $3).

BENCHER IAMBIC PADDLE. $42.95 (+ $4)

110 VAC ADAPTER. $7.95 ( + $3).

A PERSONAL TEST

Give the MFJ-494 Super Keyboard a personal
test right in your own ham shack.

Drder one from MFJ and try it — no obligation.
See how easy it Is o operate and how much more
enjoyable CW and RTTY can be. If not delighted,
return it within 30 days for retund (less shipping).
Dne year unconditional guarantee

To order, call toll free 800-647-1800. Charge
VISA, MC or mail check or money order for
$279.95 for MFJ-494 Super Keyboard, $39.95
for MFJ-53 AFSK module, $29.95 for the MFJ-54
loop keying module, $42.95 for Bencher Paddle,
and $7.95 for the 110 VAC adapter. Include
$5.00 shipping and handling per order or as Indi
cated in parentheses if items are ordered separately.

Why not really enjoy CW and RTTY? Order
your MFJ Super Keyboard at no obligation today.

TD DRDER OR FOR YPUR NEAREST DEALER
CALL TOLL FREE ..... 800-647-1800

Call 601-323-5869 for technical information
order/repair status. Also call 601-323-5869 ‘out
side continental USA and In Mississippi.

Write for FREE catalog, over 60 products

MF ENTERPRISES,

INCORPORATED
Box 494, Mississippi State, MS 39762
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Robert A. Nickels WAQOHO
802 S. Myrtle St.
Kimball NE 69145

Build a Frequency Counter —
That TALKS!

— state-of-the-art for blind hams

he availability of low-
cost speech synthesizer
technology has opened
many doors for the sightless

amateur. The introduction
of a ‘talking calculator”
several years ago was the
first and most affordable

example of synthesized
speech instruments which
are useful to the visually-
handicapped amateur

Photo A. There is little evidence that this DS! Model C-700 frequency counter has a voice of

its own. The push-button in the left-hand corner of the cabinet top triggers an 8-digit

readout. Volume and audio-visual controls are on rear panel.
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Through the courtesy of
the manufacturer, Telesen-
sory Systems, Inc., of Palo
Alto, California, the heart
(or, more appropriately, the
voicebox) of the Speech
Plus Calculator recently
has been made available at
a reasonable price. Since
that time, several efforts
have been made to inter-
face this module to avail
able amateur equipment
Most have been relatively
complicated, requiring from
10 to 30 or more IC pack-
ages

Thanks to the fore-
thought of the designers, a
simple and very easy to
duplicate interface is possi-
ble, eliminating a major
barriet to more widespread
use of synthesized speech
in digital equipment. The
model C-700 frequency
counter, manufactured by
DS! Instruments of San
Diego, California, is based
upon the LSI Computer Sys-
tems LS 7031 counter IC,
which is ideal for this ap-
plication. Other test equip-
ment may be connected to
the synthesizer module in a
similar manner. The only
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requirement is access to the
display multiplexer clock
circuit, as will be explained
later.

The Telesensory Systems
(TS1) model S2A synthesizer
module was selected for
the Talking Counter. This
module provides all ten
numerals, plus a few com-
mon math and calculator-
type words in its 24-word
vocabulary (see Table 1).
Larger, 64-word models are
available, but their higher
cost and added features
weren’t necessary for this
application.

The TSI module is easily
interfaced to TTL levels us-
ing a negative bias voltage
which can be easily ob-
tained by use of a small and
inexpensive dc/dc convert-
er in systems where a
source of minus voltage is
not available. In a year of
playing with the synthesizer

o
LAY

02 005

i o)
)~

Fig. 1. Talking Counter schematic.

module, it has proven to be
quite rugged and resistant
to handling and breadboard
accidents. So, perish the
thought of ruining a $95
board!

TS| provides application
notes which offer sugges-
tions on appropriate filter-
ing to eliminate excessive
noise and hiss from the dig-
itized audio signal. Since a
non-standard audio ampli-
fier was used in the proto-
type, some changes were
made. The filter shown on
the schematic is recom-
mended by TSI for the com-
mon LM386 audio amplifier
1C. Some conditioning is re-
quired to make the “Busy”’
line TTL compatible, but all
inputs can be driven direct-
ly by TTL or CMOS cir-
cuitry.

To make speech, the ap-
propriate BCD code is set
up on the S2A input and

the Start line is pulsed.
Speech will begin on the
negative edge of the strobe
signal. Also, once speech
has begun, the S2A will sig-
nal this by means of the
Busy line. This pin will go
active when the module is
“talking,” returning to the
off state when finished. By
simple gating, it is easy to
make the speech board say
complete words, without
“stuttering’”” or interrupting
itself.

In order to make a typi-
cal digital display “speak,”
it will be necessary to start
at the left-hand side and
step across the display from
left to right, “saying” each
digit along the way. Some
designs choose to latch
every digit or to try to get
in sync while the display is
operating. Neither ap-
proach is easy, and neither
is necessary, because of

what started out as a short-
cut for the chip designer.

With a limited number of
pins on an IC, it is imprac-
tical to dedicate an individ-
ual set of digit and segment
pins to each digit in a multi-
digit display. So, nearly
every display designer re-
lies on multiplexed
displays, where four com-
mon BCD data lines are
shared by all digits. Then,
each individual digit is
turned-on or ‘‘strobed”
when its data is valid. Since
the digit strobes occur pret-
ty often (usually every milli-
second or so), persistence
of vision makes it appear
that each display is lit up all
the time. The multiplexing
clock runs fast, to avoid
flicker, but isn’t critical.

It is so non-critical that
the chip designer often re-
lies on a simple RC time de-
lay to make the oscillator
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Photo B. The S2A speech synthesizer board from Telesen-
sory Systems, Inc. The large IC is the CRC micro-controller.
The entire 24-word vocabulary is contained in the smaller
16K ROM. All connections are by way of the double-sided
card edge connector (10 pins per side).

Photo C. Inside the counter. The speech board is visible on the left and the power supply
and amplifier-interface circuit board are on the right. Note DIP-plug connections to counter
mainframe. Large module at right is dc/dc converter that generates — 10 volts for syn-
thesizer. Speaker is mounted to top cover.
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work. But, recognizing po-
tential need for a specific
multiplex rate, the design-
ers at LS| allowed provision
for user control of the mul-
tiplex rate on the LS! 7031
counter IC. By removing
the capacitor normally
used for the on-board
clock, it is possible to con-
trol the scan oscillator in
the chip.

A Scan Reset pin is pro-
vided, which advances the
scan counter in the IC to the
left-hand digit. This pin
could be used to reset the
scan counter, but it wasn’t
found to be necessary
However, by applying a
pulse to pin 39, the scan in-
put, the counter IC would
step across the display, left
to right, just as was desired!

The actual interface is
very simple, consisting of
just one 40-cent CMQOS gate
package in addition to pow-
er supply and audio ampli-
fier parts (see Fig. 1). The
speech readout is initiated
by pressing the Speak
switch, which sets an R-S

flip-flop and allows the
strobe line to go true. There
will be a short pulse when
the Busy line signals the
end of the word, and this
acts as a clock pulse to
move the scan counter in
the counter IC on to the
next digit.

The process continues
until the last digit is spoken,
when the positive edge
from the eighth counter
digit serves to reset the flip-
flop and terminate the
speech. The only connec-
tions required to the count-
er are the four BCD data
lines, the addition of a
switch to the scan input to
select visual or audible dis-
play, and a wire to the
eighth digit strobe. Because
of the ease of interfacing
this circuit, it should be
easily duplicated, and

TS! Model S2A Synthesizer
Vocabulary List

Data Code Word

(Octal)
000 Oh
001 One
002 Two
003 Three
004 Four
005 Five
006 Six
007 Seven
010 Eight
011 Nine
012 Times-Minus
013 Equals
014 Percent
015 Not used
016 Low
017 Over
020 Root
021 Em
022 Times
023 Point
024 Overflow
025 Minus
026 Plus
027 Clear
030 Swap

Table 1. The “voice” of the
S2A is that of Dr. Forrest
Mozer, inventor of the
speech-generation algo-
rithm used by the LS! con-
troller. The speech synthe-
sizer is a static-sensitive de-
vice and normal MOS han-
dling precautions should be
observed.



Organize your shack with a
CLUTTERFREE MODULAR
CONSOLE $179.95

» Large, 42" Hx 57" W x 29"D

+ Strong groove-construction

* Mar-resistant wood grain finish
« Options, drawers & face plate
+ For ham or home computer

* Visa and Master Charge

CLUTTERFREE

MODULAR
CONSOLES

P.O. Box 5103 Tacoma, WA 98405

(  NEW MFJ ALL BAND )

XCVR PRESELECTOR

Copy weak, barely readable signals. Reject images, out-of-
band signals. 1.8 to 54 MHz. Up to 20 db gain. Automatic
bypass. PTT. 20 db attenuator. Use 2 ant., 2 rigs.

4 Copy weak, barely
»s ) readable signals.
QQ“ Q/ XAutomatlc XCVR bypass.
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NEW MFJ-1040 transceiver/receiver preselector
lets you copy weak, barely readable signals.

Rejects out-of-band signals, images.

Strong signal ability reduces cross mod, over-
loading. Excellent signal-to-noise ratio.

Continuous 1.8 to 54 MHz: all HF amateur,
shortwave bands. Up to 20 db gain. Gain control
Dual gate MOSFET, bipolar transistors for low
noise, high gain, strong signal ability.

Push button switches for 20 db attenuator
ON/OFF BYPASS, 2 antennas, 2 receivers.

Dual coax and phono jacks for antennas, re-
ceivers. RF sensing relay automatically bypasses
preselector when transmitting up to 350 watts
input. Delay control. Jack for push-to-talk.

LED. 9-18 VDC or 110 VAC. 8x2x6 Inches.

y $9995

Use 1 ant, 1 rcvr. 5x2x6 in. 9 V bat, 9-18 VDC
or 110 VAC with optional AC adapter, $7.95

Order from MFJ and try it — no obligation. If
not delighted, return it within 30 days for refund
(less shipping). One year limited warranty by MFJ.

Order today. Call toll free 800-647-1800. Charge
VISA, MC or mail check, money order for $99.95
for MFJ-1040 or $69.95 for MFJ-1045 plus $4.00
shipping and handling.

Don't wait any longer to pull out weak, rare DX.

CALL TOLL FREE .., 800-647-1800

Call 601-323-5869 for technical information, or
der/repair status. Also call 601-323-5869 outside
continental USA and in MississIppi a7

(206) 759-1611 g9

possibly adaptable to other
equipment.

A glance at the databook
reveals that several popular
A/D chips commonly used
in digital multimeters and
some clock ICs provide sim-
ilar access to the multiplex
scan clock. In fact, just
about any device with a
multiplexed display would
be a good candidate for an
artificial voice implant!

Construction is non-criti-
cal, and inside the metal
DSl case, no problems with
rf have been encountered.
Removal of the lead-acid
battery pack provided plen-
ty of space for the TSI mod-
ule and the interface/ampli-
fier board. Connections are
merely tack-soldered to the
counter PC board, with
plug-in DIP cables to the
added board. Power can
easily be robbed from the
counter, with a 7805 regula-
tor and the dc/dc converter

v Reader Service—see page 82

MFJ-1045, $69.95. Same as MFJ-1040, less
Qnenuator, xcvr auto bypass, delay control, PTT.

MFJ ENTERPRISES, INC.

BOX 494, MISSISSIPPI STATE, MS 39762 )

used to power the synthe-
sizer. Minus 10 volts is
needed, but since a minus
12-volt converter was avail-
able, a few diodes were
used to drop the voltage a
bit. Some experimentation
may be needed to fine tune
the audio filtering for a spe-
cific amplifier-speaker con-
figuration. Use of a good-
sized speaker helps intelli-
gibility, as does tweaking
the clock pot on the S2A
board

Further enhancements
could include leading-zero
suppression and automatic
"point’”’ insertion for locat-
ing the decimal. But the add-
ed complexity and circuit-
ry required may offset any
possible advantage. After a
few minutes use, one be-
comes quite adept at read-
ing frequencies, and frills
aren’t missed while enjoy-
ing the "“Cylon-like” sound
of the counter!

One idea worth explor-
ing, though, is to separate
the “talker” by itself, mak-
ing it easier to use one
synthesizer on several
instruments. But in a few
years, advances in speech
technology will decrease
costs enough that one
won’t mind having a dedi-
cated voicebox in every in-
strument. In fact, applica-
tions for artificial-speech
devices are by no means
limited to aids for the
handicapped

It is quite handy to check
frequency without crawling
underneath a dash-mounted
radio, or to be able to get a
frequency report right from
the repeater’'s mouth. At
least one repeater uses the
TSI modules for ID and te-
lemetry, and more applica-
tions for this versatile and
affordable module just
await the experimenter’s
imagination!

A Talking Counter is a
valuable tool for the blind
ham or technician. The mar-
riage of the DSI| counter
and the TSI synthesizer is a
natural and, hopefully, will
open the door for more use-
ful and inexpensive applica-
tions of modern artificial
speech synthesis tech-
niques. B

References

1. Model S2A speech synthe-
sizer is available from Telesen-
sory Systems, Inc., 3408 Hillview
Ave., PO Box 10099, Palo Aito
CA 94304.

2. Information on the LS 7031
counter IC is availabie from LS|
Computer Systems, Inc., 1235
Walt Whitman Rd., Melville NY
11746.

3. The DC-512 dc/dc converter is
available for $9.95 each from
The Megavision Corporation,
PO Box 122, Columbus NE
68601.
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Peter Carr WB3BQO
329 Little Avenue
Ridgway PA 15853

In the Stack

—R|Cers, don’t be grounded by control channel
congestion! Put your ship on six!

Photo A. Transmitter case open with encoder board at bot-
tom and battery-charging jack at right. Four penlight cells of
the flight pack are at left, with the decoder at center and re-
ceiver at right. Eight-cell transmitter pack at upper left is
held to the rear panel of the case with silicone rubber.
Switches at the top of the transmitter case are sixth- and
seventh-channel controls. They are for dropping bombs or
parachutes, operating retractable landing gear, or anything
that does not need to be proportionally controlled.
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he model airplane

contest is under way.
Over a hundred pilots and
their planes are gathered in
the open meadow. At the
pilots’ briefing, your radio
control frequency is an-
nounced as being the most
crowded. This means that
instead of selecting the
time to fly when conditions
are best, you must wait to
be called to the flight line
to fly. Only one R/C rig can
be in operation at one time,
or the resulting interference
will cause the model to

crash.
With ten or more pilots

on the same frequency as
you, the rotation of the
roster means a long wait
between flights, and being
hurried when your name is
called. The additional pres-
sure of being on a crowded
frequency on top of the
usual “first flight nerves " is
unsettling and will not help
your scores. There ought to
be a better way!

For hams, there is a bet-

ter way. While there are on-
ly seven channels for R/C
operation in the 72-MHz
band for non-hams, there
are five channels from
50.100 to 50.500 MHz in the
six-meter band. While these
are not exclusively for R/C
operation, the ARRL and
most ham groups through-
out the world have agreed
to reserve them for radio-
control purposes. At a typ-
ical contest, there may be
four or five hams flying, so
the crowding on any partic-
ular frequency will be very
light. Now, instead of hav-
ing to wait to be called up
to fly, you can pick the best
time and choose the right
conditions, not being bound
by the frequency roster.

While there are several
factory-built radios on the
six-meter band, most hams
prefer to put together a kit.
The best known of these is
from Heathkit®, and this
brand is always well repre-
sented at the flying field



Ace R/C, Inc., of Higgins-
ville, Missouri, and Royal
Electronics of Denver, Col-
orado, also make radio kits
for the six-meter band.
While all three firms offer
some flexibility in the
choice of styles in compo-
nents, Ace seemed to have
the widest variety of gear
at lower prices than the
others.

Since most R/C rigs oper-
ate on the same basic prin-
ciple, the choice of gear
comes down to the specific
use to which the rig will be
put. For small three-foot-
wingspan models flown in
small spaces such as school
yards, the smallest and
lightest rig is best. For
quarter-scale monsters
weighing twenty-five
pounds and spanning nine
or ten feet, the size and
weight of the rig don’t mean
a thing. It takes very power-
ful servos powered by large
capacity batteries to move
the ailerons or elevator on
these biggies.

The radio in the photos is
the seven-channel kit from
Ace R/C, with the transmit-
ter housed in a Royal Elec-
tronics case. In operation,
the rig controls the plane
like this: The pilot’s thumbs
rest on the two control
sticks on the transmitter.
Each stick moves both for-
ward and back as well as
from side to side. The right
stick controls the ailerons
(left/right) and the elevator
(forward/back). The left
stick controls the rudder
(left/right) and the motor
speed (forward/back). The
remaining controls are op-
erated from switches and
levers on the front and top
of the case—bomb-drop,
landing-gear retract, and
wing flaps.

Each stick moves a po-
tentiometer which varies
the width of a digital pulse
that becomes part of a
pulse train. The pulse train
has a clock pulse and seven
data pulses, one for each
control. The transmit car-
rier is turned on and off by

the pulse width (A1 emis-
sion) set by the pulse train
In the aircraft, demodulat-
ed pulses come from the re-
ceiver, which is of standard
superhet design, to the
decoder board. Here, the
clock pulse enables the cir-
cuitry to route the first
pulse after the clock to the
elevator, the next pulse to
the ailerons, and so on, until
all seven data pulses are
distributed to the proper
servos.

A servo is an electron-
ically-controlled electric
motor. It moves an arm that
is mechanically connected
to whatever control on the
plane you wish to control
When the data pulse enters
the servo, it is compared to
an on-board pulse-genera-
tor output which is con-
trolled by a pot, physically
positioned by the servo out-
put arm. The on-board
pulse is determined by
where the arm is currently,
while the data pulse from
the ground indicates where
the pilot wants the arm to
be positioned. A difference
between these two pulses
produces an error, which
causes the servo motor to
rotate in the proper direc-
tion to move the arm/pot
combination to reduce the
error. At zero error, the
motor stops and the servo
idles, waiting for a new po-
sition indication to be sent
up from the ground via the
pulse train. While the trans-
mission method is digital
pulse, the net effect on the
plane is smooth control,
since the pulse-recurrence
frequency is high enough to
preclude stepping of the
controls

In actual use, all this
highbrow theory is not im-
portant to the pilot and his
plane. As the pilot thinks
“let’s do an axial right roll,”
his thumb moves the trans-
mitter's right stick to the
right, and as the plane half-
rolls to inverted, he pushes
the stick forward for down
elevator, holding the nose
up as the second half of the

Photo B. The system buttoned up and ready to install in the
aircraft. A 6PDT switch (not shown) turns the airborne unit
on and off. The receiver/decoder case is covered with thin
foam rubber for protection. The servo at lower center is one
of four in the basic system.

Rhoto C. The radio room of a typical powered aircraft. Re-
ceiver/decoder and battery are both wrapped in one-inch
foam to dampen vibration from the engine. The three servos
control rudder, elevator, and motor speed.
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WHY GET ON FAST SCAN ATV?
® You can send broadcast quality video of home movies, video
tapes, computer games, etc, at a cost that is less than sloscan.
e Really improves public service communications for parades,
RACES, CAP searches, weather watch, etc.
o DX is about the same as 2 meter simplex — 15 to 100 miles.
ALL IN ONE BOX
TC-1 Transmitter/Converter . . .
Plug in camera, ant., mic, and TV
and you are on the air. Contains
AC supply, T/R sw, 4 Modules
below g $ 399 ppd

T YOUR OWN SYSTEM TOGETHER

TXA5 ATV Exciter contains
video modulator and xtal on 434
or 439.25 mHz. All modules
wired and tested . . $89 ppd
PA5 10 Watt Linear matches
exciter for good color and sound.
This and all modules run on
13.8 vdc. " $ 79 ppd
TVC-2 Downconverter tunes
420 to 450 mHz. Outputs TV
ch 2 or 3. Contains low noise
MRFQ01 preamp. ..... $ 55 ppd

FMAS5 Audio Subcarrier adds
standard TV sound to the
RICHUNE & m s m s o / $ 29 ppd
SEND SELF-ADDRESSED STAMPED ENVELOPE
FOR OUR LATEST CATALOG INCLUDING:

Info on how to best get on ATV, modules for the builder,
complete units, b&w and color cameras, antennas, monitors,
etc. and more. 20 years experience in ATV.
Credit card orders call (213) 447-4565.
Order or Credit Card by mail.

P.C. ELECTRONICS

2522 PAXSON
ARCADIA, CA 91006

&z.
1y
£ 5y
W

PACKAGE SPECIAL all
four modules $ 239 ppd

Check, Money

Maryann
WB6YSS

Tom
W6EORG

roll is completed. The sys- size aircraft were operated,

tem allows the pilot to
make the plane behave re-
alistically, as if under the
guidance of a miniature pi-
lot. It allows the pilot to fly
famous historical aircraft in
the same way that the full-

s g

and to try new designs with
no personal risk

The instructions for
building the kit are laid out
in the same fashion that
Heathkit uses. Each step is
checked off, with nothing

Photo D. The aircraft minus its wing. Power is a .40-cubic-
inch engine with 10-inch diameter propeller. The fuel tank
{just behind the engine) carries 13 ounces of model engine
fuel. The skis are required for operation in that ““flakey sun-
shine” so common to winter in the northeast.
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left to chance. The many il-
lustrations make parts
placement easy. While the
whole system is complex,
the sequence of assembly
and attention to the small-
est detail make it one of the
easiest kits to build.

Unlike most amateur
gear, this radio operates in a
very hostile environment.
In powered planes, the en-
gine is a single-cylinder unit
and not very well balanced.
This 20,000-rpm massage
will loosen a poor solder
joint in short order. Any
metal-to-metal contact pro-
duces static noise which
can jam the incoming data
stream to the receiver. If se-
vere enough, the noise will
effectively lengthen the
pulses, making the servos
all run to one extreme,
which could result in a
spiral dive into the ground.

Nicad batteries in the
transmitter and airborne
system have their own re-
quirements of care and
feeding and dislike vibra-
tion as much as the cir-
cuitry does. By using heat-
shrink tubing over connec-
tor/wire junctions, taping
batteries together solidly,
and wrapping the receiver
and battery pack in foam
rubber, the effects of vibra-
tion will be greatly les-
sened

Ongoing maintenance is
the only way to keep the
radio from having trouble.
To help with this, a monitor-
ing system was built into
the transmitter to check on
vital voltages. At the top
right corner of the transmit-
ter case, a small LED is
mounted in a grommet. The
LED will not light on less
than 89 volts and is wired
across the string of eight AA
cells, which are 9.6 volts at
full charge. When the LED
goes out, very little time re-
mains for the pilot to land
the plane, or gravity will do
it for him

The transmitter encoder
uses about 6.0 volts from
the battery. A bad cell
would not put out the LED,
but may tear up the pulse

train at the encoder board
For this reason, the meter at
the lower center of the
transmitter case monitors
encoder current and is
much easier to see than the
LED in full daylight.

Tests of the airborne bat-
tery are made using a
Heathkit expanded-scale
voltmeter, Model GD-1188
It costs about $17.00 and
reads the battery under sim-
ulated load. Using a mating
plug, the meter is connect-
ed to the battery through
the charging jack at the on-
off switch. This tests the
cells, all the wiring, and the
switch itself, so items most
likely to cause trouble are
tested as a unit. This is the
last check made before the
plane is closed up for the
day’s flying.

The model! airplane ver-
sion of Murphy’s Law states
that your radio will become
inoperative only on the day
before the big contest. With
a factory-built rig, the only
option is to return the radjo
for service and miss the fun
With kits, all the prints and
schematics are on hand,
and by knowing how the
radio went together origi-
nally, the chances of beat-
ing Murphy and fixing the
problem are very good

No matter what type of
plane your rig ends up con-
trolling—be it a highly-de-
tailed scale fighter or a sim-
ple glider —there is no feel-
ing quite like the one you
get from flying a plane and
radio that you built your-
self. And come contest day,
when it's time to hand in
your transmitter at the im-
pound desk, it will feel
great to be able to say to
the official that your rig is
the custom job on six
meters. @

R/C Kit Manufacturers
Ace RIC, Inc

Box 511E

Higginsville MO 64037
Royal Electronics, Inc.
3535 South frving St
Englewood CO 80110
Heath Co.

Benton Harbor MI 49022



‘DE‘ DEBCO
Nmmd ELECTRONICS

RAPID MOBILE CHARGER

The DEB-TED Rapid Mobile Charger is a
constant voltage charger that will charge
your batteries off a 12 Volt source in 4-6
hours. You may use the charger at alt
times, this includes transmit and receive
periods. It is equipped with a cigarette
lighter plug on the input side and the ap-
propriate charging plug on the output
side. Models available now for the Ken-
wood TR2400, Yaesu 207R, Tempo Sf1,
§2, S5, the Wilson Mark Il and IV, and
the Santec HT-1200. Other models
available aiso please call or write
for info $34 95

COMING SOON
THE NEW AC VERSION

“SEE THE
WORKS” CLOCK

OUR EASIEST CLOCK
TO ASSEMBLE!

6 Digits 12 or 24 Hour
Format Clock rests
between two pieces
of clear plexiglas A
GREAT CONVERSATION PIECE! Kit Is
complete including top quality PC board,
all components, pre-cut and drilled plex-
iglas and all hardware $29.95
Wired and Tested $39.95
VEHICLE INTRUSION ALARM
An easy to assemble and instalt kit that
offers options not normally found in other
alarm systems. Hidden switch mounts
under the dash. Kit has provisions for
sensors and remote control switch. Pro-
grammable time delays for exit, entry and
alarm periods. Basic hook-up utilizes
dome light circuit activating when doors
are opened. The alarm will drive a siren
or pulse horn at a 1HZ rate. Not prone to
false alarm due toreliable CMOS circuitry.
No external switch required! Complete kit
with easy to follow instructions and
diagrams $12.95
Wired and Tested $19.95

P.O.BOX 9169
CINCINNATI,OHIO 45209

Phone:(513)531-4499
* Add 5% Shipping for U.S. & Canada
* All toreign orders add 10%
* COD orders add $1.25
* Master Charge and Visa Welcome
* Orders under $20.00 add $1.00 handling
* Ohio residents add 4% % Tax
Dealer Inquiries Invited  .330

» Reader Service—see page 82
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MFJ RF NOISE BRIDGE

Wodei MF 4202

=TT e

This new MFJ-202 RF Noise Bridge lets you
quickly adjust your single or multiband dipole, in
veried Vee, beam, vertical, mobile whip or random
system for maximum pertormance.

Tells resonant frequency and whether to shorten
or lengthen your antenna for minimum SWR over
any portion of a band

MFJ's exclusive range extender, expanded ca-
pacitance range ( 150 pf) gives unparalleled im-
pedance measurements, 1 to 100 MHz. Simple to
use. Comprehensive computer proven manual.

Works with any receiver or transceiver. S0-239
connectojs. 2 x 3 x 4 inches. 9 volt battery

Other uses: tune transmatch; adjust tuned cir
cuits, measure inductance, RF impedance of ampli
fiers, baluns, fransformers; electrical length, velo
city factor, impedance of coax; synthesize RF im
bedances with transmatch and dummy load

This MFJ RF Noise Bridge . . .

lets you adjust your antenna quickly for maximum
performance. Measure resonant frequency, radia-
tion resistance and reactance. Exclusive range
extender and expanded capacitance range gives
you much extended measuring range.

* Exclusive range extender
capacitance range

=\

¢ Expanded
e Series Bridge

$5495

Order from MFJ and try it — no obligation. If
not dehghted, return it within 30 days for a retund
(less shipping). This bridge is unconditionally
guaranteed for one year

To order, simply call us toll free 800-647-1800
and charge it on your VISA or MasterCharge or
mall us a check or money order for $54.95 plus
$3.00 for shipping and handling

Don't walt any longer to enjoy maximum an
tenna performance. Order today

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 for technical information, or-
der/repair status. Also call 601-323-5869 outside
continerital USA and in Mississippi a7

MFJ ENTERPRISES, INC

BOX 494, MISSISSIPPI STATE, MS 39762 J

PSFTESFFESFITSSSSSSITSSSFTSSSFTSSSFFSS$FFSS$$$S

UPER VALUE
. FROM ’

CLEGG.

O

MARK 3
$205
e 144-148 MHz
® 12 channels—crystal controlled
* 15 watts
» Special modifications for CAP &
MARS available

FM-76
$195

® 220-225 MHz
* 12 channels—crystal controlled
¢ 10 watts
If you're not on 220, now is the time to
try it with an FM-76

Phone 1 (800) 233-0250 (In PA (717) 299-7221) today to place your order or to
request a detailed brochure describing these transceivers and related power
supplies, antennas, amplifiers and other accessories.

*Special quantity pricing is available on
the MARK 3 and FM-76 transceivers. Get
your group together and call for a quote on

your requirements.

Prices subject to change without notice

13
qummumcanons Corp

1911 Old Homestead Lane
Greenfield Industrial Park East
Lancaster, PA 17601
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Janice Shillington N9YL
49 Jacobsen Avenue
Glendale Heights IL 60137

All the News that Fits

— make your club newspaper a winner!

Wouldn't it be neat
if .. .1 It would be a

great idea to have our
own. . .! What great editor-
1als | could write. . .1

Have you had these ideas
in your mind lately, only to
be stymied by the logistics
involved? Do you have
newsprint in your veins?
Were you captivated, as a
child, by the miniature print
set you received from Santa
Claus? (I never did get the
knack of setting the type
correctly with my super
duper mini-print shop.)
Have you mentioned the
idea of having your own
newspaper at a club meet-
ing only to open the flood-
gates to who, what, where,
why, and, more to the point,
how?

Let’s investigate the pos-
sibilities.

Why have a club newspa-
per? Amateur radio is com-
munication. Most news is
spread via the radio on club
nets. So why have a news-
paper? The same argument
could be applied to televi-
sion news. Most of us watch
the up-to-the-minute local
and international news on
our favorite TV channel,
but many of us also grope
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in the early dawn to fish out
the newspaper from the
bushes to read what we
heard about the night be-
fore. Newpapers give sub-
stance to the news. We can
learn more when we read
(and reread). When the
facts are clearly stated in
black and white, then we
learn at leisure

We read newspapers to
find out what’s happening,
to catch up on what we
missed, and to learn more
details about the events
we're interested in—to be
in the know.

Club newspapers do all
this and more. More, be-
cause it’s a local paper giv-
ing tidbits of information
about people we know and
things we ourselves are in-
volved with. The club news-
paper is a uniting factor,
keeping everyone up to
date and making members
more active. Even inactive
members feel more a part
of the club when they read
their club newspaper

Although club activities
are important to club mem-
bers, most things are not na-
tional news to be printed in
QST or other amateur jour-
nals. So, members have a

chance to see their name in
print, to be congratulated
in upgrading or to be con-
gratulated (or consoled) on
their recent marriage, or
birth of a new baby or
grandchild, or anniver-
sary — things that are impor-
tant to us as people. (Much
to the amazement of many,
hams are people, too!) The
club newspaper unites
members on a social basis.

A ham is more likely to
communicate about his lat-
est antenna than to men-
tion on the air that he is a
newlywed or that the new
baby is keeping him up
nights. Getting to know one
another on a social basis as
well as on the air is a good
way of keeping a club ac-
tive and growing. We feel
more like friends than just
radio comrades

Club newspapers are
more than just club news-
papers. That’s right, club
newspapers are publicity or
public relations for ama-
teur radio. The best public
relations are not necessarily
the biggest, flashiest com-
mercials with catchy tunes
behind them. The best pub-
lic relations is everyday per-
sonal contact.

Ask a doctor or dentist
what his best source of ad-
vertising is. He will proba-
bly tell you he doesn’t ad-
vertise, that his patients are
referred from other patients
(word of mouth). Even with
regard to a movie or a show
or a restaurant, we tend to
value our friends’ opinions
and recommendations
Their personal comments
will sway us. If Tom said the
restaurant had terrific food,
Dick might try it. If he
doesn’t like the food, he’ll
think Tom has terrible taste.

But he tries it; he looks in-
to it because his friend sug-
gested it. With hundreds of
thousands of amateurs
around, amateur radio has
its best publicity potential
in its own people. This tells
us all to be amateur radio
conscious. Mention it in
conversations, wear | Am
a Ham” T-shirts. T-shirt slo-
gans are the rage. Everyone
wears them. How about
“Ride the Radio Waves with
Amateur Radio”? Think of
something creative and
wear it! Wear your hand-
held radio on your belt.
(Don’t forget the ham radio
belt buckle) When people
ask you if you're a police-



man, say, “No. This is ama-
teur radio.” Pull out a copy
of your club newsletter and
hand it to them

You see, your club news-
letter makes amateur radio
a more tangible thing. Peo-
ple can look at it, read it,
and perhaps become curi-
ous about “these crazy peo-
ple.” (I have wondered in
the past if it is a require-
ment that a person be crazy
to become a ham.)One way
or another, the whole world
is crazy, so we're all suscep-
tible to the magic of ama-
teur radio. All amateur ra-
dio needs is exposure.

Take extra copies of your
newsletter with you in your
car and pass them around.
Leave them in your employ-
ee cafeteria for others to
see. Give beginning ama-
teur radio books and kits
for Christmas presents.
Start a ham station where
you work. In amateur radio
publicity, it’s the little
things that count. If every-
one does a little, amateur
radio will have a lot.

In our investigation of
“why” an amateur radio
club newsletter, we have
delved into the “what.”” A
club newspaper can be any-
thing from a one-page edi-
tion to a twelve-page paper
(or more).

Where does the money
come from? Most clubs are
their own publishers and
take the funds from the
club treasury. Usually, the
treasury is supplied from
club dues, hamfests that
were held, or even raffle
money. It is evident that in
most clubs the treasury is
not an unlimited source of
supply.

Cost is a relevant factor
in the type of newspaper
your club will have—the
kind of paper, printing,
number of pages, etc. One
big expense is postage.
Check to see if your club
qualifies for nonprofit bulk
mailing privileges with the
post office. However, going
first class does have its ad-
vantages. The main advan-
tage is that the member re-

ceives the newspaper with-
in a respectable amount of
time. | have received bulk
mail as much as two weeks
after the proposed event
even though the senders
felt they mailed it early.

Most club newspapers
that | have seen use one
15-cent stamp and some-
times have double issues
with 28 cents in stamps. If
standard 8%2” X 11” paper
with a sub weight of 20 is
used, one stamp will cover
six sheets (12 pages) if no
envelope is used. Just fold
over the newsletter and ad-
dress the bottom half of the
last page and staple. Or five
sheets (10 pages) can be
sent in a standard size en-
velope with one stamp.
(Warning: The post office is
always changing its rates
and rules, so keep abreast
of the latest with your local
post office.)

A club newsletter, first of
all, contains club news: the
date, time, and place of the
next meeting and a descrip-
tion of the program for the
meeting. Lists of activities
such as foxhunting, Field
Day, radio calibrating day,
club picnic, a Christmas
party, or anything that the
club is currently involved
in, can be put into the club
paper.

Next, include congratula-
tions to the members on up-
grading and any personal
notes that you can dig up
during the month. Then, de-
pending on the amount of
space left, you can fill in
with amateur-related arti-
cles such as: comments on
amateur radio news at large,
regulations, FCC changes,
antennas, etc. Anything and
everything that the editor
and members can think of
can be putin the club news-
letter, except politics. The
club newspaper is a written
account of club activities
and members’ interests.

Who? is always the 64-
thousand-dollar question.
Be assured, if you bring up
the idea, you will be the
first one considered for the
job of editor. Experience is

useful in any case, but not a
real consideration. The real
consideration is the willing-
ness to do the job. Some
clubs just make it the re-
sponsibility of one of the of-
ficers, such as a vice-presi-
dent, for a one-year term.
Somehow it’s not so bad to
know that you only have to
do 11 issues.(You get one is-
sue off for summer vaca-
tion)

No matter who is the edi-
tor or responsible person
for the newsletter, he/she
will need the cooperation
of the whole club. There is
nothing more frustrating for
an editor than to be at
deadline and not have the
necessary information. An
editor is not an investiga-
tive reporter who has to sift
through all the scuttlebutt
and info to find the true
facts. An editor reports the
news as given to him.

Where does all this news
come from? The members!
If someone is a little too
modest to report an up-
grade such as passing the
Extra exam when all he was
trying for was his Novice li-
cense, then one of his
friends should report it. It is
up to the members to keep
the newsletter interesting.
Too many members think,
“Oh, they’ll hear about it.”
Or, “That’s not important
enough.” Anything con-
cerning the members is of
interest in a club newspaper.

It is the responsibility of
the editor to correlate all of
the various items and to lay
out the material on the
pages. The editor cannot
manufacture news. Since
this is a volunteer, non-pay-
ing, do-it-in-your-free-time-
when-you-could-be-DXing
job, the editor does not
have the time to search out
stories. The more people
who contribute to the news-
letter, the more of a club
newspaper it is, instead of
just @ one-man show.

One thing | have found:
Don’t just ask in general for
people to contribute infor-
mation or articles. An edi-
tor must impose upon his

friends. ”’l heard about your
new antenna, Bill. Would
you please write something
up on it? Anything at all,
Bill, that you want to tell us
about your new antenna.”
You must ask directly on a
specific topic. The more
people you ask, the better
your chances are of getting
any copy back in return.
Many members are sur-
prised that you are even in-
terested in their projects
and are happy to comply
with your request. (Maybe
not happy, but they grit
their teeth and do it)

An editor’s job is to plan.
After relevant club news,
any other articles or info of
interest to amateur radio in
general can be included,
depending upon the amount
of space available. This is
why it's so important to
have a specific deadline.
When the deadline comes,
the editor gathers all the in-
formation submitted to him
during the past month and
figures out how much
space different articles
need and what looks good
where.

Don’t despair. It's not
really hard and the more
you do it, the easier it be-
comes. But let me repeat —
there is nothing more frus-
trating for an editor than to
be at deadline and not to
have the information need-
ed. A joy of an editor’s life
is having too much material!
Then he can plan what will
go into the next issue and
be that much ahead of the
game.

It’s just too easy to let the
other guy do it. If a newspa-
per is to be successful, the
members must cooperate.
The beauty of it is that the
members really don’t have
to do very much. Each gives
a little and the news comes
flowing in. Letters to the ed-
itor are always interesting.
Members can send in their
public service reports such
as calling in traffic acci-
dents and other related
public service info. The
local ARES EC can submit
material to the editor about
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ARES activites or even just
give pep talks via the news-
letter. But the vehicle of the
newsletter must be used or
it will die or atrophy. If the
members don’t care enough
to send in the material, af-
ter a while the editor will
feel that he is wasting his
time

The form in which the
material for the newsletter
is sent depends upon the in-
dividual club. The varying
factors are many. Some edi-
tors (or a club typist) type
up the entire newsletter and
send it to the printer. Others
give out specifications on,
for example, margins and
ask that the individuals
hand in the material already
typed. The editor then
pastes up the various arti-
cles, using rubber cement.
Many editors are just happy
to receive the material and
ask only that the handwrit-
ing be legible!

Keep in mind credit lines.
It’s wrong just to copy
someone else’s work word
for word and pass it on as
your own. If it’s copyrighted,
then write to the party in-
volved to get permission to
reprint. This is very simple
to do and most people are
glad to give a nonprofit or-
ganization cooperation. If
your source is another
newsletter, just be sure to
give a credit line to the au-
thor of the article and the
newsletter in which you
found it. The Golden Rule is
certainly applicable in this
situation.

One great source of extra
information (filler) is the
National Aeronautics and
Space Administration’s pub-
lication, Tech Briefs. This is
a collection of the various
research and development
projects carried on by
NASA. Tech Briefs applies
space technology to Earth
problems. It’s an impressive
publication, sent out quar-
terly. There is usually some-
thing of interest to hams in
the publication. When |
wrote for permission to re-
print, the reply, from Louis
Mogavero, Director, Tech-
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nology Utilization Office,
was:

““NASA Tech Briefs, once
published, are considered
to be in the public domain.
They may be reprinted by
anyone, without permission
from NASA "

If you’re interested in re-
ceiving a copy, just write to:
Director, Technology Utili-
zation Office, PO Box 8757,
Baltimore/Washington In-
ternational Airport MD
21240.

Another good source
that gives permission for re-
printing is HR Report. HR
Report is an up-to-the-min-
ute newsletter published
weekly, reporting happen-
ings in amateur radio across
the country. It makes great
filler copy. All they ask is
that a proper credit line be
given. If you're interested in
receiving it, write: HR Re-
port, Greenville NH 03048.

Worldradio News is an
amateur newspaper pub-
lished monthly concerning
radio news in the world
They say, “Worldradio is an
international conversation.
You are invited to take part.
Our newspaper is written by
its readers.

“Qur goal is to be a valu-
able resource of ideas and
experiences beneficial to
the amateur radio com-
munity. We publicize and
support the efforts of those
who bring the flame of vi-
tality into this avocation.”

Editors of club newspa-
pers may exchange their
newsletter for a copy of
Worldradio News. They al-
so automatically grant per-
mission to reprint. |f you’re
interested, write: Worldra-
dio, Inc., 2120 28th Street,
Sacramento CA 95818.

Another interesting un-
tapped source of informa-
tion is your own collection
of amateur radio contacts.
Along with my QSL cards to
foreign lands, | enclose a
note with a copy of the
newsletter, asking for stories
about amateur radio in their
countries or just informa-
tion on themselves. Every-
thing considered, I've got-

ten terrific response. | al-
ways send them a copy of
the newsletter with their
story, written in their own
words, with their byline.
This is a good way for ama-
teurs to create international
goodwill. Not only that, it’s
educational for us to learn
about how others in the
world operate and live.
Communication between
people is the only hope for
world peace.

How to get your paper
printed is a goodie as far as
problems go. The best thing
is to find a ham who is also
a printer, and use your pow-
er of persuasion to have him
print up the newsletter. If
you have the president of a
large company like Xerox®
in your club, persuade him
to volunteer, and you’re in
like Flynn!

Lee Knirko WIMOL is ed-
itor of QCC News, the
publication of the Chicago
Area Chapter of the Quarter
Century Wireless Associa-
tion; also, he was president
of the Amateur Radio News
Service. Lee suggests:

“There are generally three
ways to produce a paper.
Offset press, photo process
(Xerox or other electrostatic
copier), and duplicator.
Each has its advantages and
disadvantages, including
the cost per page. General-
ly, though, clubs usually
use what is available. Par-
ticularly when it is free or
cheap! Finding a ham print-
er using offset is the best of
all worlds because of the
flexibility and low cost per
page, particularly if a fairly
large quantity is printed,
say over 200-300 copies. If
fewer than, say, 25 copies
are distributed, offset is ex-
pensive and one of the
other methods is more fa-
vorable.”

Xerox is a popular process
used with club newspapers.
Lee says:

“Many, but not all, tricks
available to offset reproduc-
tion can be done with Xerox.
You can reduce (8-1/2” X 11
from 11”X14” is the most
favorable), print two sides,

and automatically collate.
The quality is not as good as
offset, particularly for pho-
tos (screening helps), large
black areas, or material pre-
viously Xeroxed. We now
pay about $75 an issue for
250 copies including photos
and other graphics at my lo-
cal ham printer.”

Club finances, of course,
influence the number of
pages and type of printing
done for the newsletter.
There is only one way to
find out the best method
for you and your club: trial
and error (which also is
known as ““Research and
Development’’). As Lee
WIMOL says, “Bear in mind
that reproduction quality is
not the most important ele-
ment in a club paper. If the
content is there for your
readers, they won’t care
how it’s reproduced.”

One nice thing about ed-
iting a club paper is that
you get very few com-
plaints. (I wonder why . . .?)

Eeks!! What do | say?
You simply report the news
in your own words. Every-
one has his own style of
writing. Keep in mind to
have the five Ws—who,
what, where, why, and
when; you won’t go too far
wrong. Lee WI9MOL has
more advice:

“Before starting on an is-
sue, you need to make a list
of everything you might put
into your paper. Then you
need to type the material or
get someone else to type it
for you. You then pick and
choose, expand or contract,
to fit space needs. The first
sentence is the ‘grabber’ de-
signed to catch the readers’
attention so they’ll read on.
Get some sample newslet-
ters and study them for help
in developing your own
style.”

Also have a standby dic-
tionary. It's amazing how
simple words don’t “look”
right when you know it’s go-
ing to be printed hundreds
of times. See if you can co-
erce someone to proofread
for you. When you’re famil-
iar with the content and



writing, it’s very hard to find
your own mistakes until af-
ter it's printed. Then every
error sticks out like a sore
thumb.

Another help for editors
is the Amateur Radio News
Service: a volunteer organi-
zation dedicated to helping
anyone involved with PR
work or newspapers. Once
a month, ideas are pooled
from editors and PR people
from all over the country
and are printed in the Bulle-
tin. They also have a book-
let that is sent to new mem-
bers entitled The Club Pa-
per, which goes into detail
as to the mechanical as-
pects of printing. If you're
interested, write to Fran
Norrick WB9WPS, Secre-
tary, ARNS, Route 6, Box
239, Kankakee {L 60901

Be an administrative edi-
tor. This is your chance to
be an executive! As Lee
says, “Consider the admin-
istrative editor who per-
suades his or her club’s offi-
cers and members to submit

good material, finds some-
one who likes to draw car-
toons, recruits some volun-
teer typists, locates a ham
printer, organizes a circula-
tion committee, and over-
sees to see that they have
the finest paper for the
club.”

The more reporters you
can assign, the more colum-
nists you can draft, the
more fun your newsletter
can be for the club mem-
bers.

If you know of any ham
who is into computers,
draft him to do the address
labels. Appoint a commit-
tee to be responsible for
collating (putting the pages
in order), stapling, address-
ing, and mailing. Don’t for-
get the stamps!

Make your next club
project your club newslet-
ter. Participation is the key
to success. Cooperation is
the byword

Do it! Be it! Say it! Ama-
teur radio news —write it to-

Model 173B Statlon Clock

® 24 hour military time for proper logging

® quartz crystal accuracy

® large, easy to read LCD display

® push button back lighting for night operation

©® one year operation from single penlight cell;
no inconvenient and unsightly line cord

® no resetting after power failure
@ attractive aircraft instrument styling

® front mounted controls with hold switch that
permits precise setting to time standard
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hot police/fire receiver (154-158
frequency readout on your rig

excellent sensitivity. selectivity,
AM rejection. For_handhelds. too.

VDC. Mobile mounting brackets

‘ MODEL MFy-311¢

OF F
‘.- BYPASS

your

?‘ % . CB Hear exciting police/fire calls and more on
your 2 meter rig.
Q 5 2"$e8téfandard Scanning rigs become police/tire scanner
. Scanners This ingenious MFJ VHF Converter turns
Amateur gands synthesized or VFO 144-148 MHz FM rig into a

MHz) with direct

Enjoy all benefits of your rig such as squelch,

stability. limiting

Two MOSFETS (tuned RF amp, mixer), bipolar

Won't

pnone faiiate aetalls crystal oscillator gives excellent performance
JnN 53“ Bypass/off switch allows transmitting
cavsTRLS < | charge burn out if you transmit (up to 25 watts) with

po BOX 06017 converter on. Low insertion SWR

“On” LED. S0-239 coax connectors. 9 to 18

3x4x1 inches

- NEW MFJ VHF Converter lets you &

HEAR POLICE/FIRE CALLS

and more on 2 meter rigs. Receive 154-158 MHz. Direct
freq. readout on synthesized, VFO 144-148 MHz FM rig.
Covers nearly all FCC allocated police/fire VHF-hi frequencies.

Direct freq. readout on
synthesized and VFO rigs.
Scanning rigs become
police/fire scanner.

$4995

Aluminum cabinet. Black and eggshell white

Order from MFJ and try It — no obligation. If
not delighted, return it within 30 days for refund
(less shipping). One year unconditional guarantee.

Order today. Call toll free 800-647-1800. Charge
VISA, MC or mail check, money order for $49.95
plus $4.00 shipping/handling for MFJ-311

Oon’t wait any longer to enjoy exciting police
and fire calls. order now. Call MFJ or see dealer

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 for technical information, or
der/repair status. Also call 601-323-5869 outside
continental USA and in Mississippi

MFJ

a7

Enterprises, Inc.
BOX 494, MISS. STATE. MS 39762 J




Glenn Jacobs KC7M
Poverty Flat AZ 85925

My Infernal Tower

— tales of a flying fiasco

U p! The higher the bet-
ter! My Novice anten-
na was barely high enough
to walk under. The next one
wasn’t much above the
roof. Higher! Tie sawmill
scraps together with coat-
hangers. Guy them to the
fence and the woodshed
with baling wire. Get that
droopy dipole up there!

Good enough? No
Crooked as a dog’s leg, and
ugly besides. And with all
the effort, it isn’t as high as
the electric wires to the
east. And there is still 200
feet of rock to the west. Sig-
nals coming in all the way
from Hawaii are not tough
enough to penetrate much
rock. Maybe there isn't
such a thing as ‘“good
enough.” Maybe “good
enough’ is just an illusion.

A man came to my store
and traded a nice TV anten-
na and mast for some used
duffel bags. Before the sun
went down, that hardware
was all standing on end. TV
reception was better, even
if the programs weren’t. The
FM station from fifty miles
over the mountains came in
perfectly. We could listen
to beautiful music. And |
had a taller skyhook. That
was the real motive.

W7KJM lent me an in-
verted vee and an NCX-3. |
tied a dead padlock to a
length of nylon line and
slung it over the TV antenna
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and hauled up that loaner
Aha! Forty meters is mine!
But even the top of the
thing is lower than the high-
lines. Nothing would do but
a tower. But towers seem to
start at a month’s wages.
And they have no upper
limit. Besides, it seemed sin-
ful to spend anything on a
hobby as long as | still owed
on the homestead mort-
gage. (“Mort” is Latin for
“dead.” “Gage’ is Latin for
“pay-'til-you-are.”)

The Final Solution

Anyway, one fine day we
made a last back-breaking
payment and the mortgage
company sent us our title.
And a few days after that an
ad appeared:

COLOR TV $75. Waterbed
$100. 30’ aluminum twoer
[sic} $90. Trash-trailer
$250. 537-XXXX

Now, a “twoer’” thirty
feet long might be a boat —
but not for $90. Then, again,
it might be a tower. It was a
long-distance call, but |
dialed during daylight.

"Popopopopop. Popopop.
Popopopopopo pop,” etc
" B-r-r-r-r-r-r-r-r. B-r-r-r-r-r-r-r-r,”’
etc.

“Raunchy Realty. Betty
speaking. May | help you?”’

“You advertised a tower
for ninety dollars?”’

“Yes, sir. Would you like
to look at it?”

“Yes, ma’am. Could you
tell me. . 2"

“Yes, sir. We'll have it all
cleaned out and the lights
on by tomorrow noon.”

“Lights?”’

“Naturally.”

“On a thirty-foot tower?”’

“Tower?”

““Yes, ma‘am. Tower.
Maybe | have a wrong num-
ber. Excuse me.”

| hung up and dialed
again.

“Raunchy Realty. Betty
speaking.”

“Uh, this is me again. Is
somebody in the office sell-
ing a tower?”

“Wait. | don’t know. Uh, |
thought you wanted to rent
that garage for ninety dol-
lars. Fred. Ff-rr-ee-dd!
Somebody wants a tower.”

“Tower? Oh, yeah,” |
heard in the background,
along with a typewriter.
“George has one he wants
to get rid of. It's that pile of
scrap iron in the alley.”

It was fifty miles away.
We were there very shortly.
George was not there but
his tower was. It looked so
pitiful lying in three pieces
by the garbage cans. It
didn’t look like it would
even reach the eaves, much
less the high-lines. | picked
up a section in each hand. It
was not aluminum, but
steel. Even so, it didnt
weigh much. | had really ex-
pected something much,
much heavier. On the other
hand, the sections seemed

stiff enough, braced that
way.

Well, this was what |
came for. George showed
up and | paid him with
money | had borrowed on
my credit card. We went
home, and the thing laid
out behind the house for an
unconscionably long time.

The most obvious thing
to do was to dig a big hole
next to the peak of the roof,
stand the bottom section in
it, and fill the excavation
with wet cement. | could
bolt on the other sections
after the concrete cured
and brace it to the house.

No. That was the only di-
rection we could ever hope
to build onto our house.

By-n-by, | traded a fairly
good swivel chair (that only
needed a little welding and
only had a small rip in the
cushion) for three unequal
lengths of nearly straight
one-inch pipe with only a
little surface rust. They
would not fit into the tower
legs. After two hours of
hard filing, they were still a
smidgen too big. | took
them to the welder. He told
me what it would cost to
turn them down on his
lathe. Too much. Inspira-
tion struck. | took the pipes
to the hardware store. For a
buck, the nice man thread-
ed the first four inches on
each one. That reduced the
diameter a little and they fit
into the tower legs just fine.



| dug a hole and calcu-
lated the amount of con-
crete to fill it up. Fifty
bucks?! No way!

| bought ten bucks worth
of instant-mix concrete and
gathered about a ton of
rocks. | joined the pipes to
the bottom of a tower sec-
tion and stood it up in the
bottom of the hole and
plumbed it with a carpen-
ter’s level. The carpenter
was using some other tool
at the time and didn’t mind
a bit

By choosing the rocks
carefully, there was not a
lot of space between them
A layer of rocks and a pour
of soupy cement poked
down with a stick; another
layer of chunks and more
liquid stone. The pre-mix
and the stones and the hole
came out remarkably even
| smoothed it off immedi-
ately and again an hour
later. At sundown, | carved
a date in it and covered it
with dirt so it wouldn’t dry

out before it had a chance
to cure. (Contrary to com-
mon belief, concrete does
not harden by drying out. It
actually combines with the
water and becomes a differ-
ent sort of substance.)

There stood my stub of a
tower for a long time. It
began to look like the situa-
tion described in Luke
14:28-30. | climbed up, bal-
ancing the second section
on end, and tried to fit it on
top of the first. Maybe it
can be done. Maybe a sui-
cidal maniac will accom-
plishsuch a thing, someday
I won't try it again. Ever.

Success By Committee

W7KJM promised me a
crew for an antenna-raising
party if | would put the
whole thing together. So, |
got all the bolts, insulators
guy wire, and turnbuckles !
thought | needed. | set the
guy anchor posts deep in the
ground and tamped buck-
ets of rocks around them. |

took that lonesome section
off its makeshift base and
put the whole tower togeth-
er and attached the guys

Exactly at the appointed
hour, Ed, Ray, Paddy, Bob,
Randy, and Dick drove up
in a convoy.

One minute later they
were all driving away again.
The tower was up and
guyed. They barely stopped
for the sandwiches and
Kool-Aid my wife brought
out to the “party.” They
wouldn’t accept pay or
thanks

“That’s what ham bud-
dies are for, Glenn.”

That was quite a while
back. | admire the tower
every day. (What else is it
good for? | don’t have an
antenna to put on it) |
climb it sometimes for the
superb view from the top. |
made a brace for the base
because those three pipes
go eye-high out of the
ground before the tower
even begins

Today | bought nine feet
of 1Y-inch pipe for a mast.
It was a foot too long to go
into the tower from the
side. No way was | going to
carry it up to the top and try
to stuff it into the socket
from above. At the price |
paid, | sure didn’t want to
saw off a foot of it. Finally, |
dug a hole in the ground
and shoved the mast into
the tower from below
ground.

It is night. As | write this,
my tower and mast rise way
above the electric wires.
Maybe | will have an anten-
na soon. There’s this guy
down in Phoenix with a 20m
beam for sale. If he’ll just
wait until the garage-man
finishes putting a new
motor in my pickup, I’ll bor
row some money on my
credit card again and go
buy it. It's only a five-hun-
dred-mile round trip, and |
want to take my children to
visit their grandparents,
anyway.
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Carl Jensen WB6MEP
9842 Palais Road
Anaheim CA 92804

Apples: Five Bits or Eight

— tired of “Space Invaders”? Then turn your Apple Il
on to RTTY!

I f you have run out of
things to do with your
Apple Il lately, you might
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e N oz ot CseERIAL IN
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D2 (a7 vt W1 e e &’ 1] AD3 \
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o 28703 140} 3 SERIAL OUT
74LS365 T0 FIG.3 4 |
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TEXT

Ica 74LS20 14 T

ICS5 74LSH0 14,5 | 7

1C6 B7 SHOWN

Fig. 1. Apple Il interface.
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like to try this project. It
will get you operating on
5-bit RTTY and, with a little
rewiring, 8-bit ASCI! also.
For 8-bit ASCII, you will
have to rewrite the pro-
gram. The Apple Il inter-
face in Fig. 1 is built around
the COM 2502 UART. The
AY5-1013 is an exact re-
placement and may be
used. The system can be
used with any SSB or FM
transceiver.

How It Works

See Fig. 1. During re-
ceive, the UART accepts se-
rial data at pin 20, RSI.
When one complete char-
acter has been received, it
is available in parallel form
at RD1 through RD5 We
know this character is ready
when RDA goes high. RDA
is tied to the Apple’s data-
bus bit 6 which we test in
the program. The character
is processed and printed on
your TV monitor. Next, the
Apple sends RDAR on bit 5,
which resets RDA to low so
that we can tell when the
next character comes in.

During transmit, the
UART tells us it is ready to
transmit the next character
by bringing TBMT high.
TBMT is tied to data-bus bit
5. When the Apple detects

bit 5 high, it puts the next
character to be transmitted
on data-bus bits 0 through 4
and sets bit 6 high also. Bit6
high is TDS and enters the
character into the UART at
TD1 through TD5. The
UART then clocks the char-
acter out serially at TSO.
One start bit and two stop
bits are added by the UART

Enabling RDE and SWE
puts the received data and
status bits on the data bus.
When not enabled, these
outputs are at a high imped-
ance and will not disturb
Apple operation. IC6 is the
16 X clock generator. Provi-
sion is made for either 60- or
100-wpm operation.

Fig. 2 is the demodulator.
Receiver audio is fed into )1
from your receiver head-
phone jack. The speaker is
handy for listening to in-
coming signals. The audio
bandpass filter is not neces-
sary but can help with QRM
and QRN. Also, the output
of the filter can be fed to a
scope for use as a tuning in-
dicator of sorts. More on
this later. | used an Autek
filter. You can use any kind
of filter you wish, or none at
all. During FSK, when the
demodulator senses a 2295-
Hz tone, it puts out a high
level at J2. When a 2125-Hz



SWR & POWER METER FOR HF/VHF

MODEL PM-3HV $54 95 SWR & POWER METER FOR HF/VHF

AUTOMATIC SWR & PEAK READING Frequency Coverage: 3 — 150 MHz MODEL PM-4HV “4.95
;g;griﬁrxﬂm $99.95 Input Impedance 50 — 52 ohms Frequency Coverage: 3 — 150 MHz

o Power Range 0 — 20, 200, 1000W Input Impedance 50 — 52 ohms
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VHF POWER METER
MODEL APM-1V $99 95

Frequency Coverage: 50 — 150 MHz

MIKE COMPRESSOR WITH LINEAR
AMPLIFIER

MODEL MCLA-1 $89.95
Compressor Section

Input Impedance: 50 — 52 ohms Fr_equency Range: 100 — 10000 Hz

Power Range 0 — 20, 200W Distortion Within 0.4%

SWR Range 1:1 - 10:1 Linear Ampilifier Section
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e e e MACAW ELECTRONICS INCORPORATED Shift Width 200 — 2500 Hz

Power Range 0 — 200, 1000, 2000W P.O. Box 66, Carlsbad, Calif, 92008 Input Impedance 8 — 600 ohms

SWR Range 1:1-3:1 Phone (714) - 434-1078 Output Impedance: 8 ohms

Accuracy +10% Telex 181743 MACAW CSBD Output Power: 1W max

Power Requirements: None Power Requirements: 9 VDC 150 mA
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Input Impedance 50 — 52 ohms 50 — 150 MHz (PM-5V) RF Attenuation ~-20dB & —10dB
Power Range 0 — 20, 200w Input Impedance: 50 — 52 ohms Input/Output
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tone comes In, it puts out a
low level. In FSK (10 meters
and below), 2295 Hz is used
as the mark time; 2125 Hz is
used as the space. This
gives a downward shift of
170 Hz. In AFSK (6 meters
and above), the tones are
reversed. S1 selects FSK or
AFSK and will be labeled
during alignment.

Fig. 3 is the modulator.
The input at J1 is from the
serial output of the UART.
For a high input, we get a
2295-Hz tone at J2. A low in-
put gives us 2125 Hz out.
The output of the XR210 is
made into a sine wave by
the low-pass filter so that
our transmit signal will not
be too wide. The filter cut-
off is about 3 kHz. S1 al-
lows you to identify in CW.
S2 is wired in at the mike
jack the same way as a PTT
switch. S3 selects FSK or
AFSK

Construction

The interface is built on
an Apple hobby/prototype
board, Apple part number
A2B0001X. This board is
made to plug into the 1/O
slots at the back of the Ap-
ple. S1 is brought out in
back of the Apple so that
you can get at it. No layout
is included with this project
because nothing is critical.
You should have no trouble
if good general construc-
tion practice is used. Ca-
pacitors C1, C2, and C3
must be of good quality,
like mylarTM or polysty-
rene. It is a good idea to
construct the IC6 circuit on
an experimental basis first
and trim C1, C2, and C3 to
get the clock frequency
within 1%. A frequency
counter is the only good
way to do this. At 60 wpm,
the frequency at 1C6, pin 3,
should be 728 Hz plus or
minus 7 Hz. At 100 wpm, it
will be 1187 Hz plus or mi-
nus 10 Hz. This trimming
can be done with small val-
ue mica or ceramic capac-
itors. After you have built
the circuit on the Apple
board, check the clocks
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T0
2400Hz
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12v —{(—/;7
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Fig. 2. Demodulator schematic diagram.

again. They may need a lit-
tle more trimming.

My SSB phone-jack out-
put is 8 Ohms, so a speaker
at J1 works fine (see Fig. 2).
If yours has a higher imped-
ance, you may need a trans-
former to match to the
speaker. The power supply
for Figs. 2 and 3 is separate
from the Apple. If you wish,
you could use power from
the Apple for these circuits
also. C1 should be a good
quality capacitor. S1 is
brought out to the front
panel.

C1 in the modulator (Fig.

3) should be of good quali-
ty. S1, S2, and S3 are
brought out to the front
panel. The chokes are the
common 88-mH variety or
equivalent. In all circuits,
resistors are quarter- or
half-Watt 5%. All capaci-
tors not mentioned may be
of any type.

Alignment

First do the modulator.
With S1 in normal, hook the
scope to J2 and make sure
you have an audio sine
wave. Adjust R3 for about 1
volt or enough to run your

LO PASS FILTER
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== St
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7 »
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FIG. | XMIT
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L

Y1

.033

~.033 T o7 A

1IC1 xR210
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frequency counter. Now
hook the frequency counter
to J2. Put S3 to FSK and
short J1 to ground. Adjust
R2 for 2125 Hz. If you can’t
get 2125 Hz, adjust both R1
and R2 for 2125 Hz. Put S3
to AFSK and adjust R1 for
2295 Hz. These controls are
interacting, so go back and
forth several times until
you have the correct tones.
The tones are very stable
and will stay within 1%
drift easily. Now verify the
conditions listed in Table 1

The output at J2 should
be a nice-looking sine wave.

RCY
;
s2
m*_\“
TO MIC INPUT

J2 ss8
- —T TRANSMITTER

HAND KEY

10
1.2 OR
KEYER RELAY
B

*8 GND
SHOWN

€2 7404 19 |7

S3 IN FSK: LO AT JI:R2 SETS LO FREQ = 2I25H2
S3 IN FSK' HI AT JI Rl SETS HI FREQ * 2295H1

Fig. 3. Modulator. Output in FSK: mark time = 2295 Hz,; space = 2125 Hz. Output in AFSK

(tones are reversed): mark time =
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2125 Hz; space =

2295 Hz.
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Program listing.

Data Table
A Blank
#8g1 C5 E
#8¢2 8A Line Feed
#8¢3 C1 A
Space
g8gs D3 S
#8g6 C9 1
Ds U
Carriage Return

=
@
—-
=
o
@
<X ZTIQWOLVXIENNESXOMZL DO

-
Blank

Line Feed

AD -

Space

Bell

#826 BB 8

#2827 B? 7

garriage Return

#824 B4 L
A%

=

®

N

1

>

@
o~ Ee

R

(=]

o

N

=]

O
S OV N~

#838 B9
#839 BF
ggy\ A6

3B AA
#83C AE
#83D AF
#83E BB
#B3F AA

2887 AA

* R 00

FoNE

=
@©
o]
A
>
>
LR N B B B 2

C5 Bell (CTRL G)
Line Feed
*

*
*
*
#88D 48 Carriage Return

pace

R
@
0
el
>
>
TN T & B K & & X ® &K KX &

=
©
>
O
o
>
b otk Eawe~ =R XA

B
>
=
(=}
o
~

#8Bg D6 £ #8D2 b4a R
#8B1 D? 1 #8D3 45 S

#8B2 D3 2 #8DLk sg T
g8e3 c1 3 #8Ds 47 U
#8BL CA &4 #8D6 SE Vv

#8B5 DF 5 #8D7 53 W

#8B6 D5 6 #8D8 X

#8B? C7 7 #8D9 55 ¥

#8B8 cé6 8 #8ba 51 2

#889 D8 9 #8DB AA *

#8BA CE #8DC AA *

#8BB DE #8DD AA *

#B8BC AA ¢ #8DE AA *

#8BD AA * #8DF AA *

#8BE AA * #8Eg No Data. This address is
#8BF D9 ? for Figs/Ltrs flag.

28Cg AA o+ #8E1 No data. This address is
#8C1 43 A for character counter.
8C2 59 B #8E2 92 CTRL R

#8C3 LE < #8E3 GTRLNE

#8ch 49 #BEL 83 CTRL C

#8cs 41 © #8E5 81 CTRL A

#8C6 4D F #8E6 82 CTRL B

#8C7 5A G #8E? 88 Line Feed

#8C8 54 H #BE8 DF

#8co L6 1 #B8ES U4C D5 g9 JNMP To RCV
#8CA U4B J PBEC u4C 2C @A JMP To send CQ
#8CB U4F K #BEF 3 Addresses. User define,
g8cc s2 L #8F2 3 Addresses. User define.
#8CcD s5C M #BF5 SF Letters Tmit

#B8CE Uu4C N #BF6 5B Figures Tmit

#8CF 58 © #8F7 1F Letters Rcv

#8Dg 56 P #8F8 1B Figures Rev

g8p1 57 Q

Tmit

) A9 FS LDA Ltrs to A

gog2 20 Bs g9 JSR Send Ltrs

2985 A9 g LDA

#9%7 8D EF @8 STA Set flag to Ltrs

#9¢A 8D Et #8 STA Set character counter to ff

#9gD 2C g¢ C¢ BIT 1s key down?

#91¢ 1g FB BPL Loop if not
#£912 AD @g¢ CZ LDA Get key code

BIT Clear keyboard

2915 2¢ 1f %

Yes so go to @BE9
Yes so go to @8EC
Yes so go to #8EF
Yes so go to @g8F2

Is it a linefeed?
Not a linefeed so go to #93C

Print linefeed

#918 CD E2 CMP 1s it CTRL R?
#91B F¢ CC BEQ

$91D CD Eu4 @8 CMP 1Is it CTRL C?
#92¢ Fg Ca BEQ

#922 CcD E5 @8 CMP 1s it CTRL A?
#925 Fg C8 BEQ

#927 Cb E6 @8 CMP 1s it CTRL B?
#92A Fg C6 BEQ

#92Cc cD E7 @8 CMP

#92F Dg g8 BNE

#931 2¢ B4 g9 ISR Send linefeed
#9346 A9 Ba LDA

#936 2¢ ED FD JSR

#939 4C gD g9 JMP Do again
#93C CD gu P8 CwP

Is it a space?

If not, the low-pass filter is
not working correctly. Both
tones at )2 should be the
same amplitude within plus
or minus 10% .

Now align the demodula-
tor. With no input at J1,
hook the frequency counter
to test point A at |C1, pin 4.
You should be able to ad-
just R1 to 2200 Hz. If not,
something is wrong with R1,
R2, or C1. For the next align-
ment, we are going to use
the modulator. Also, you
will need a TTL symmetri-
cal square-wave generator
at about 50 Hz. The circuit
of Fig. 4 gives you some tips

on how to make one. Hook
the output of your TTL sym-
metrical square-wave gen-
erator to the modulator, J1.
Modulator S3 can be in
either position. Modulator
S1 should be in normal.
Open the circuit at demod-
ulator TP B and connect
modulator )2 to the input of
1IC1 at TP B. Now hook the
scope to demodulator )2.
You should get a square
wave. The crossover points
will be jittery. This is nor-
mal. Now adjust demodula-
tor R1 for a symmetrical
square wave. Exactly half
the square wave should be

83 to FSK
83 to FSK
S3 to AFSK
S3 to AFSK

J1 grounded
Jito +5V
Jito +5V
J1 grounded

Table 1.

output is 2125 Hz space
output is 2295 Hz mark
output is 2125 Hz mark
output is 2295 Hz space

1
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low and the other half
should be high. Make sure
of the following conditions:
Ground modulator J1. With
modulator S3 in FSK, you
should have a low level at
demodulator J2. If not, flip
demodulator S1 to the oth-
er position. Label this posi-
tion FSK. Label the opposite
position AFSK. Now, with
demodulator S1 in FSK,
connect +5 V to modula-
tor J1. You should get a high
level at demodulator J2.
Now let’s check out your
SSB transceiver. For start-
ers, the output of modula-
tor )2 should be about 50
mV. Set R3 for this value. If
this is not enough to drive
your transmitter, then in-
crease the level as needed.
Connect modulator )2 to
the mike input. Put modula-
tor S3 to FSK, S1 to normal,
+5 V to )1, transceiver
mode to SSB, and mike gain

off. Throw modulator S2 to
XMIT; advance mike gain.
Caution! Use only
enough mike gain to run
your transmitter at about
40% to 50% of its rated dc
plate input power on CW.
Next, you must make
sure your transceiver is in
USB so that the frequency
shift will be downward. A
good way to do this is to
check transmitter frequen-
cy with your counter or
listen to it on another
receiver tuned to USB.

Example in FSK and USB

Your vfo equals 3620000
Hz + 2295 Hz = 3622295
Hz. This is the mark time
frequency. Now connect
modulator J1 to ground.
Vfo equals 3620000 Hz +
2125 Hz = 3622125 Hz.
This is the space frequency.
Your transmitter shifted 170
Hz lower.



#93F DZ 19 BNE Not a space so go to #95A
#941 2¢ ED FD JSR Print

gous 2¢ B4 @9 JSR Send

#94? EE E1 g8 INC Add 1 to character counter
#o4n A9 43 LDA

#oLC CD E1 @8 CMP Is character counter = to 677
Z9uF F¢ #3 BEQ Yes so go to g9sk

#951 4C #9 JMP Counter not 67 yet so do again
#9s4 2¢ 3A FF JSR Ring bell

£957 4C gD g9 JMP Do again

#95A CD g8 @8 CMP 1Is it carriage return?

#95D D¢ gB BNE Not a carriage return so go to F96a
#95F 2¢ ED FD JSR Print carriage return

#962 2¢ B4 g9 JSR Send

#965 A9 ?6 LDA

#2967 2¢ @A P9 JIMP Do again

#96A  AA TAX A to X

#96B BD g¢ @8 LDA Get RTTY character

#96E CD 1B @8 CMP Is it = to AA?

#971 Dg g3 BNE Not AA so go to g976

#973 4C 36 g9 JNP It is AA so print

#976 2D E8 @8 AND 1Is it a letter?

#979 3¢ 17 BMI Not a letter so go to §992
#97B  2C Eﬁ #8 BIT Is flag = to letters?

#97E 38 g BVMI Flag not = to letters so go to #9684
#98¢ 8a TXA Flag is = to letters so

#981 4C 41 g9 JMP Print and send

#2984 A9 g¢ LDA

#2986 8D EgZ @8 STA Set flag to letters

#989 A9 F5 LDA Address of letters to A

#98B 2¢ B4 g9 ISR Send

#9BE 8a TXA Get character back

#98F 4C 41 @9 JIMP Print and send

#992 2C EF @8 BIT It is a figure so is flag = to figures?
2995 1 gL BPL Flag not = to figures so go to §99B
£997 8a TXA Flag is = to figures so

#998 4C 41 g9 JMP Print and send

#99B A9 8¢ LDA It is a figure so

#99D 8D EF @8 STA Set flag to figures

#9Ag A9 F6 LDA Address of figures to A

#9a2 2¢ B4 g9 ISR Send figures

#9A5 4C BE g9 JMP Send character

Send subroutine

goBL A8 TAY A to Y

#9B5 AD B C# LDA Get UART status

2988 29 2¢ AND Is TBMT up?

#98A Fg F9 BEQ No do again

#oBC B9 @g¢ #8 LDA RTTY character to A

#9BF 8D B¢ C# STA Send

#9c2 64 RTS Do again

Rev

#oC6 uC g f£9 JMP Go to Tmit

#9C9 4C 2C PA JMP Go to send CQ

User define.
User define.

9
#9CC 3 Addresses.
O9CF 3 Addresses.

D A
ggng ag gg 78

LDA
STA Set flag to letters

#ODA A9 28 LDA

#9DC 8D ? C# STA Reset RDA

#9DF 2C gg C¢ BIT 1Is key down?

#9E2 1f 1A BPL If not go to @9FE
#9E4 AD g¢ CZ LDA Get key code

#9E?7 2C¢ 1¢ %ﬂ BIT Clear keyboard

#9EA CD E3 8 CMP Is it CTRL T?

P9ED F¢ D? BEQ Yes so go to §9C6
#9EF CD E4 g8 CMP 1Is it CTRL C?

#9F2 Fg DS BEQ Yes so go to f9C9
9F4 CD E 78 CMP 1Is it CTRL A?

#9F7 F¢ D3 BEQ Yes so go to #9CC
9F9 CD E6 g8 CMP Is it CTRL B?

#9FC Fg¢ D1 BEQ Yes so go to @9CF
#9FE AD BF CF LDA Get UART status
gagl  AA TAX

gagz2 29 ug AND Is RDA up?

#AgL Fg D9 BEQ No so go to @g9DF
2Ag6  8a TXA RDA is up so

2Ag? 29 1F AND Get rid of control bits
PAP9 CD F8 g8 CMP Is it figures?

PAPC DP @8 BNE It is not figures so go to gAl6
PAPE A9 2f LDA Set flag to figures
fAlg 8D EF g8 STA

#A13 4C DA g9 JIMP Do again

#a16 CD F? g8 CMP Is it letters?
#Za19 DE 23 BNE It is not letters so go to FALE
#AlB 4C D5 @9 JMP Do again

PAIE gD EfF @8 ORA Get the address
#r21  AA TAX

@a22 BD @@ @#8 LDA Get the character
#a25 2¢ ED FD JSR Print

#a28 4C DA g9 JMP Do again

Send C

ZAoC A2 ;ﬂ LDX Start address

PA2E BD g¢ @A LDA Get character from table
#a31 C9 AA CMP Is it end of table?
ga33 FE @7 BEQ Yes so go to gA3C
#a35 2¢ B4 g9 ISR Send

#a38 E8 INX

#A39 4C 2E ga JMP [o again

PA3C 4C D5 @9 JIMP To Rev

CQ character table
S e e,
#ab9 F5 CD C5 DE Af Af C3

Operation

For the program to work
as is, you must put the Ap-
ple Il interface into slot
number 3. Operating in
transmit is easy. The return
key transmits a carriage re-
turn. The left arrow key
transmits a line feed. Any
characters you type on the
Apple keyboard that are
not compatible with RTTY
will print a * and nothing
will be sent. You do not
have to worry about letters
and figures keys. The Apple
automatically sends these.

On a standard RTTY
printer, 72 characters may
be typed before you must
type line feed and carriage
return. This is hard to keep
track of in your head, so the
Apple keeps track of how
many characters you have
typed after the last carriage
return, and when the total is

67, the bell rings to let you
know you are near the end
of a line.

If you are in transmit,
you type CTRL R to get to
receive. If you are in
receive, you type CTRL T to
get to transmit. If you want
to call CQ, you type CTRL
C. Provision is made for
special messages or charac-
ter handling. CTRL A and B
are provided in the program
for these. Entering the pro-
gram at $0900 starts you at
transmit.

In receive, tune vyour
receiver until you get good
copy on the TV screen. The
tones will sound high-
pitched when you get good
copy; with a little practice
you can tune this way, but a
tuning indicator is better. If
you used a low-pass filter in
the demodulator, you can
hook a scope to |3 and tune
by maximum signal on the

scope. This will get you very
close. The idea is to tune
your receiver until the
received-signal mark fre-
quency produces a tone of
2295 Hz from your receiver.
Then the space tone will be
2125 Hz, if the other fellow
is using a shift of 170
Hz —which is the case
about 99% of the time.

If you are going to
operate on 6 or 2 meters,
put all switches in AFSK.

AFSK on FM is easier be-
cause there is no tuning to
do if you are using a syn-
thesized or crystal rig.

When you are trying to
tune in a signal, there may
be times when you just
can’t get good print even if
the signal is strong. If this
happens, try flipping de-
modulator S1 to the other
position. The other fellow
may be transmitting upside
down.

OMPATIBLE
gouAns WAVE TO MODULATOR
GENERATOR SYMMETRICAL Jt
SQUARE WAVE
AT S0Mz
OR

o5V

I

TTL
COMPATIBLE )
PULSE

GENERATOR 100Kz

7473
“2 FF

12

p———————————= TO MODUL ATOR

5OHz J
SYMME TRICAL

J?

SQUARE WAVE

Fig. 4. Square-wave generator.
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AV-801

Astro Scan Base
Monitor Antenna

NEW

Tri Band Monitor Antenna
Offers Gain On All Bands

Easy Installation

e GET ALL THE ACTION IN

[( avanti® antennas
- )

AVANTI COMMUNICATIONS . 10
340 STEWART AVENUE
ADDISON, ILLINOIS 60101

312/628-9350

=)

1989

e
<

B e e
AR e
' 1 i

2,

BANKAMERICARD,

ASSOCIATED RADIO
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

BUY—-SELL—-TRADE

All Brands New & Reconditioned
T e

About the Program

Addresses $0800 through
$083F are the characters
which will be printed during
receive. $0880 through
$08F6 are the characters to
be transmitted. You can
start the program at $0900
In the CQ program data
table, starting at $0A40 you
use the address of the char-
acter you want to send. You
get the addresses from the
table located at $0880
through $08F6. For exam-
ple, my call (WB6MEP) is in
the program. You must
change it to your call. Start-
ing at address 0A40, the fol-
lowing is transmitted during

CcQ:

0A40 F5 letters
0A41 F5 letters
0A42 C4 D
0A43 C5 E

0A44 A0 Space
0A45 D7 W
0A46 C2 B
0A47 F6 figures
0A48 B6 6

0A49 F5 letters
0A4A CD M
OA4B C5 E
0A4C DO P
0A4D A0 Space
0A4E A0 Space
Etc

Only address low is used
The high order (08) is left
out.

Any addresses not listed
are “don’t care,” and you
may use them for expan-
sion. If you want to use
CTRL A or B for special
messages or character
handling, you must load the
starting addresses of your
program at $08EF for CTRL
A and 08F2 for CTRL B if
you are in transmit. The
same starting addresses will
be at 09CC for CTRL A and
09CF for CTRL B when in
receive. il

References

1. RTTY Handbook, Tab Books,
No. 597, Edited by Wayne Green.
2. Specialized Communications
Techniques, ARRL.
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NOTE: SEND $1.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT,
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MORE PERFORMANCE FOR YOUR DOLLAR!

-y
T

! 3

ISOPOLE 144
$49.95
ISOPOLE 220
$44.95
MAST NOT
SUPPLIED

COMPETITORS KNOW ABOUT THE

ISOPOLE

'DOYOU? STUDY THE FACTS...

The IsoPole is building a strong reputation for quality in design and superi-
or performance. The IsoPole's acceptance has already compelled another
large antenna producer to make a major design modification to his most
popular VHF Base Station antenna. Innovative IsoPole conical sleeve de-
couplers (pat. pend.) offer many new design advantages.

All IsoPole antennas yield the maximum gain attainable for their respective
lengths and a zero degree angle of radiation. Exceptional decoupling results
in simple tuning and a significant reduction in TVI potential. Cones offer
greater efficiency over obsolete radials which radiate in the horizontal plane
and present an unsightly bird’'s roost with an inevitable “fallout zone" below.
The IsoPoles have the broadest frequency coverage of any comparable VHF
base station antenna. This means no loss of power output from one end of the
band to the other, when used with SWR protected solid state transceivers.
Typical SWR is 1.4 to 1 or better across the entire band!
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Outstanding mechanical design makes the IsoPole the only logical choice
for a VHF base station antenna. A standard 50 Ohm SO-239 connector is
recessed within the base sleeve (fully weather protected). With the IsoPole,
you will not experience aggravating deviation in SWR with changes in weath-
er. The impedance matching network is weather sealed and designed for
maximum legal power. The insulating material offers superb strength and
dielectric properties plus excellent long-term ultra-violet resistance. All
mounting hardware is stainless steel. The decoupling cones and radiating
elements are made of corrosion resistant aluminum alloys. The aerodynamic
cones are the only appreciable wind load and are attached directly to the
support (a standard TV mast which is not supplied)

Operating on MARS or CAP? The IsoPole and IsoPole Jr. antennas will
typically operate at least + 2 MHz outside the respective ham band without
re-tuning. However, by simple length adjustment, the IsoPoles can be tuned
over a wider range outside the ham bands.

Our competitors have reacted to the IsoPole, maybe you should too!
Order your IsoPole or IsoPole Jr. today from your favorite Amateur Radio
Distributor. For more information on other exciting AEA products, contact
Advanced Electronic Applica-

tions, Inc., PO. Box 2160, =
Lynnwood, WA 98036. Brings you thﬁ
Call 206/775-7373 Breakthrough!

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.

ISOPOLE
144JR
ISOPOLE
220JR
$39.95

MAST NOT
SUPPLIED
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Marion D. Kitchens K4GOK
7100 Mercury Ave.
Haymarket VA 22069

Rotator Rescue Mission

— prevents sudden stops

It was not too long after
installing the new anten-
na and the Ham [l rotator
that it happened: The tri-
bander and two-meter
beams were at top rotation
speed when my finger
slipped off the brake re-
lease lever. There was a
loud noise that came down
the tower, rippled with a
chill up and down my back-

bone, and finally settled in
my hip (wallet) pocket.
Maybe omitting those tor-
sion bars on the guy wires
was a mistake. | had visions
of many small broken parts
scattered inside the rotator.
But the Ham 11 is pretty well
made; it all stayed together
without breaking.

Since that day, special
care was taken to be sure

that the antenna was at a
complete stop before re-
leasing the brake lever.
Then in the heat of trying to
catch that six-meter station
in Utah, the wrong lever
was released first, again at
top rotation speed. Luckily,
all stayed together again

At this point it became
obvious that some ham

~—

Photo A. Added relay with components on perfboard cemented to case.
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might come along who did
not know how to operate
this equipment and could
cause substantial damage!
Protection was needed to
prevent release of the brake
while the antenna was ro-
tating. If a relay was added
that released the brake
when either rotate lever
was depressed, this same re-
lay could be made to delay
release of the brake until
the antenna had stopped
turning. This approach to
the problem was incorpo-
rated in a Ham [l rotator
and is presented here for
those who would like to do
the same. Note that single-
lever (instead of two) opera-
tion is achieved with this ar-
rangement.

This addition to the Ham
Il is a very simple circuit. It
uses easy-to-find parts and
readily accepts substitutes
from your junk box. Normal
operation of the rotator is
not affected; you can still
use the brake and rotate
levers as the factory intend-
ed. On gusty, windy days, it
is convenient to use the
manual brake release until
the antenna has stopped
being blown about. Wait
for the direction indicator
to show a lull, and then re-
lease the brake lever. The
brake release time delay
can be adjusted to suit your
particular antenna installa-



tion. A two-color LED can
be used to show when the
brake is engaged or re-
leased, but can be omitted
if you want a “no holes” in-
stallation. | understand that
the Ham 111 rotator circuit is
the same as the Ham [l, so
this addition should oper-
ate that rotator as well.

The Circuit

The circuit uses two mi-
croswitches above the ro-
tate-control levers to sup-
ply power to the brake-re-
lease relay and to a capaci-
tor for the time-delay func-
tion. The schematic is
shown in Fig. 1. When either
of the two microswitches is
closed (by depressing a ro-
tation-control lever), power
is supplied through the re-
sistor string to the base of
the transistor, turning on
the relay.

One set of the relay con-
tacts is wired across the ex-
isting brake release mi-
croswitch. Thus, the brake
is released any time a ro-
tation control lever is de-
pressed. Note that closing
either one of the two new
microswitches also charges
the 47-uF capacitor through
the 100-Ohm resistor. The
resistor limits the charge
rate and prevents the direc-
tion indicator from chang-
ing due to the otherwise
sudden heavy current draw

When the microswitch is
opened (the rotation con-
trol lever is released),
the capacitor discharges
through the resistor string
and base of the transistor,
keeping the relay energized
until the capacitor dis-
charges. This delay allows
the antenna to come to a
stop before the brake is re-
engaged. The delay time is
set by adjusting the 100k
pot. A diode across the re-
lay coil suppresses high
voltage spikes generated by
the relay’s inductive kick.

Ac voltage is applied be-
tween points A and C. The
two diodes across the sec-
ond set of relay contacts
provide positive or negative

Photo B. Details of microswitch mounting.

voltage (depending on the
relay position) through the
1k resistor to the two-color
LED. The LED is green when
the brake is engaged and is
red when disengaged. Pow-
er for the circuit is taken
from the Ham |l direction
indicator (meter) circuit.
Portions of that circuit are
shown in Fig. 1 for refer-
ence.

Construction

Perfboard is the easiest
way to build the circuit be-
cause of its simplicity.
Point-to-point wiring using
component leads is recom-
mended. Fig 2 shows a sug-
gested parts arrangement.
The diode for inductive
kick suppression is mount-
ed directly on the relay sol-
der lugs. The two diodes
and 1k resistor for the two-
color LED also are mounted
on the relay lugs.

The perfboard should be
wired and checked out first;
then connect the relay, be-
ing sure to observe the cor-
rect polarity on the suppres-
sor diode, and substitute a

clip lead for the micro-
switch to test the unit. The
relay should close when the
clip-lead "switch” is closed
and should stay closed for
several seconds after the
“switch’”” is opened. The
time required for your an-
tenna to stop should be
measured and the 100k pot
adjusted for that time plus
about 1 or 2 seconds more.

My antenna required 2-1/2
seconds to stop after re-

lease of the rotation con-
trol, so the 100k pot was set
to give a 3-1/2- second de-
lay. The 100k pot can be
measured and replaced
with a fixed resistor as was
done on the unit shown in
the photos. The perfboard
of my unit was then glued
to the plastic relay enclo-
sure on 1/8-inch stand-off
strips as shown in Photo A.

A standard 1-3/8” X 1-
3/8” X 2” plastic-enclosed

= B

La¥
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HAM II MTR
PWR. SUPPLY
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LEAO

’2 COLOR
LEO

2N3567

Fig. 1. Delayed-brake modification schematic.
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2-MEMORY

SSTV

SCANCONVERTER
AND
KEYBOARD

New in U.S.A.
WRASSE

................... $1184.00
................... $ 296.00

SC-422 SCANCONVERTER

KB-422 KEYBOARD..............

sotH: $1480.00 o

.

/4

..

U.S. DISTRIBUTORS AND SERVICE CENTER

CONTROL SYSTEMS, INC. -

RD #4, BOX 114C, SOUTH PLANK ROAD
MIDDLETOWN, NEW YORK 10940

INQUIRIES: WALTER GIESSER, WB20WX

PHONE: (914)355-6741, EXT. 207

s

»
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relay will fit underneath the
Ham 1l chassis if desired.
Mine was glued to the top
of the chassis just behind
the meter and next to the
large transformer.

The new microswitches
should be mounted next. It
ijs easiest if DPDT micro-
switches are used. They can
be mounted above the rota-
tion control levers, other-
wise they have to be mount-
ed below the chassis. |
found small ones marked
E4-111 and mounted them
on small brackets as shown

TO RELAY COIL

.1

2N3567
4.7K, 10K
4TuF

100

TO NEW 100K

MICROSW.

Fig. 2. Typical component
arrangement.
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in Photo B. Make sure of
the clearance around the
on-off switch and calibra-
tion controls if you mount
them on top of the chassis.
Check that the new micro-
switches are operating
properly. Add shims be-
tween the microswitch and
chassis or between the
switch and control lever as
needed to get proper opera-
tion. Check that the original
rotation-control micro-
switches are still operating
as they should. This check
is easiest to do at lugs 1 and
5 and lugs 2 and 6 of the
terminal board with the ro-
tator cable disconnected.
The relay contacts should
be wired in parallel with the
original brake release mi-
croswitch: The easiest
place to do this is at the mi-
croswitch solder lugs. The
two-color LED can be in-
stalled just above the Brake
Release label.

The smoke test is next!
With the rotator cable dis-

connected, apply power
and check that the relay op-
erates as it should when the
control levers are de-
pressed. Check that the
time delay is OK and that
the LED works correctly.
Check that the manual
brake release still works
OK. Note that the LED does
not respond to the manual
brake release control. Now
connect the rotator cable
and you are in business!!

Substitutions

There is nothing critical
about the circuit. Resistors
of any value near those
shown will produce good
results. Capacitors in the
range of 33 uF to 68 uF
should work well. The tran-
sistor can be any good-qual-
ity NPN type, but it must
have a voltage rating of 40
volts or better and reasona-
bly good current gain (i.e.,
50 to 100). The relay should
be capable of operating on
12 to 20 V dc and its con-

tacts must be able to han-
dle the 110 V ac to the
transformer.

My relay was a “hamfest
special” marked 20 V dc
with a 400-Ohm dc coil re-
sistance. Its contacts
looked as though they
could handle 5 to 10 Amps;
they were about 1/8 inch in
diameter. Here is a place to
use those relays that do not
work very well on 12 V dc.

Diodes should be silicon
and have a piv of at least
100 V. The two-color LED
can be replaced with two
individual ones or a single
red one can be used to indi-
cate that the brake is re-
leased.

Many thanks to Paul
WA2VMS/3 for discussions
of ideas about this addition
to the Ham Il rotator and
for describing a similar cir-
cuit installed in his Ham (11
All of Paul’'s good ideas
were, er, — confiscated (yes,
that is the right word!) and
used in this article.



Brings you the
breakthroughs!

MODEL MM-1
. MORSEMATIC

COMPUTERIZED KEYER
GREAT FOR CONTESTING,
DX OR CODE PRACTICE.

$199.95

CK-1 CONTEST KEYER $129.95

MK-1 STANDARD KEYER $79.95

MT-1 MORSE TRAINER $99.95

KT-1 MORSE KEYER/TRAINER $129.95
ME-1 MEMORY EXPANSION

BOARD FOR MM-1 KEYER $59.95

AC-1 600 Ma. A.C. SUPPLY

FOR MM-1 KEYER $14.95

AC-2 350 Ma. A.C. SUPPLY

FOR ALL OTHER KEYERS $9.95

WRITE FOR COMPLETE SPECIFICATIONS
WE STOCK KENWOOD, ICOM AND YAESU.
WRITE FOR COMPLETE CATALOG

HAND HELD TRANSCEIVERS:

YAESU FT-207R 2 METER $269.95
ICOM 1C-2AT 2 METER $242.50
KENWOOD TR-2400 2 METER $375.00
TEMPO SIT 2 METER $275.00

.V ISOPOLE VHF ANTENNAS
1| ISOPOLE 144 JR. BASE ANTENNA $39.95
ISOPOLE-144 BASE ANTENNA $49.95

Finally — a properly decoupied an-

N.O sa'es Tax tenna with superior performance ata
in Montana. reasonable cost. Raise more repeat-
€rs of increase your simpiex distance!

S
CALL TODAY 406-259-9554

CONLEY RADIO SUPPLY

318 N. 16th St. Billings, Montana 59101

,» Reader Service—see page 82

SEE YOU IN DAYTON

HAL 2304 MHz Downconverters (frequency range: 2000 MHz/2500 MHz) 2304
Model #1 kit: $69.95, 2304 Model #2 kit (with preamp): $79.95, 2304 Model #3 kit
{with hi h~$aln preamp): $89.95. Ali of the above kits come with coax tittings
IN and OUT, and with weatherproofed diecast housing. All of above: Factory
wired and tested: $50 additional. Power supply kit: $19.95

FREQUENCY COUNTERS

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO
MAKE YOUR COUNTER COMPLETE HAL-800A 7-DIGIT COUNTER WITH FRE
QUENCY RANGE OF ZERO TO 600 MHz FEATURES TWO INPUTS. ONE FOR
LOW FREQUENCY AND ONE FOR HIGH FREQUENCY. AUTOMATIC ZERO
SUPPRESSION. TIME BASE IS 1.0 SEC OR 1 SEC GATE WITH OPTIONAL 10
SEC GATE AVAILABLE ACCURACY = 001%. UTILIZES 10-MHz CRYSTAL 5
PPM

COMPLETE KIT. $129
HAL-300A 7-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERQ TO 300
MHz. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY AND ONE FOR
HIGH FREQUENCY. AUTOMATIC ZERO SUPPRESSION TIME BASE IS 1 0SEC
OR 1 SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE. ACCURACY
+.001%, UTILIZES 10-MHz CRYSTAL 5 PPM

COMPLETE KIT 3 $109
HAL-SOA 8.DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 50
MMz OR BETTER. AUTOMATIC DECIMAL POINT.  ZERO SUPPRESSION UPON
DEMAND FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY INPUT. AND
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED HALTRONIX
PRE-SCALER FOR WHICH PROVISIONS HAVE ALREADY BEEN MADE 10

SEC AND 1 SEC TIME GATES. ACCURACY = 001 UTILIZES 10-MHz
CRYSTAL 5 PPM

COMPLETE KIT $109
PRE-SCALER KITS

HALYIOBIPRESES. L all.  si e e esde St Sirbihocels v $14.95
{Pre-dnilled G10 board and ail components)

HALTICOIATERESTS. San oty « sadt A OF sidis sl SAapas s . $24.95

{Same as above wtth preamp

HALGOGPRE. 6 ...0.covossoioin ety Bon 2TananuwsRs . 2.uh $29.95
(Pre-dtilled G10 board and 3l components)

HALGOOA/PRE:. , .5 . doeh S0t Sk Jendnvbamsbont Juaune $39.95

{Same as above but with preamp)

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED. PLATED THRU AND
SOLDER FLOWED G-10 PC BOARD. 7-567's, 2.7402, AND ALL ELECTRONIC
COMPONENTS. BOARD MEASURES 3% x 5% INCHES. HAS 12 LINES OUT
LY $39.95

DELUXE 12.BUTTON TOUCHTONE ENCODER KIT utilizing the new ICM 7206
chip. Provides both VISUAL AND AUDIO indications' Comes with its own two
tone anodized aluminum cabinet Measures only 234 x 334" Complete with
Touch-Tone pad. board. crystal. chip and ali necessary components to finish
the kit

PRICED AT $29.95
For those who wish to mount the encoder in 3 hand-heid unit. the PC board
measures only 916" x 13/4" This partial kit with PC board. crystal. chip and
components

PRICED AT $14.95

ACCUKEYER—MEMORY OPTION KIT THIS ACCUKEYER MEMORY KIiT PRO-
VIDES A SIMPLE, LOW COST METHOD QF ADDING MEMORY CAPABILITY
TO THE WBAVVF ACCUKEYER. WHILE DESIGNED FOR DIRECT ATTACH
MENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHED TO ANY
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY $16.9%

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY
POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR
RETT, IN QST MAGAZINE AND THE 1975 RADIO AMATEURS HANDBOOK
$16.9%

ACCUKEYER—MEMORY OPTION KIT—TOGETHER ONLY $32.00

6-DIGIT CLOCK * 12/24 HOUR

COMPLETE KIT CONSISTING OF 2 PC G10 PRE-DRILLED PC BOARDS, 1
CLOCK CHIP, 6 FND 359 READOUTS, 13 TRANSISTORS. 3 CAPS, 9
RESISTORS, 5 DIODES, 3 PUSH.-BUTTON SWITCHES. POWER
TRANSFORMER AND INSTRUCTIONS

DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTRA

PRICED AT P . bl thonea s SN2 99

CLOCK CASE Available and will tit any one of the above clocks. Regular
Price $6.50 But Only $4.50 when bought with clock

SIX-DIGIT ALARM CLOCK KIT tor home, camper, RV, or tield-day use Operates
on 12-volt AC or DC, and has its own 60-Hz time base on the board. Complete
with all electronic components and two-plece, pre-drilled PC boards. Board
size 4" x 3" Complete with speaker and switches It operated on DC, there is
nothing mote to buy.”

PRICEDAY ............0uu00 §wa Srd 0 AW & o onmpanie ¢ ...$16.9%
Twelve-volt AC line cord tor those who wish to operate the clock trom 110-voit
AC $2.95

SHIPPING INFORMATION

ORDERS OVER $20.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS
WHERE ADDITIONAL CHARGES ARE REQUESTED ON ORDERS LESS THAN
$20.00 PLEASE INCLUDE ADDITIONAL $1.50 FOR HANDLING AND MAILING

CHARGES. SEND SASE FOR FREE FLYER
N ® =
o t.“/ ]
o
\?\ 4?'0\ HAL'TRON'X 3
L P 0. BOX 1101
biaoT . SOUTHGATE. MICH. 48195
‘HAL" HAROLD C. NOWLAND  PHONE (313) 285-1782
WB8ZXH
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MOST
UP-TO-DATE
REPEATER
ATLAS
AVAILABLE!

INCLUDES:

O LISTINGS BY STATE AND COUNTRY
O LISTINGS BY FREQUENCY

® MAPS FOR EACH STATE

©28 MHZ THROUGH 1296 MHZ

® PERFECT FOR MOBILING

®WORLD REPEATER ATLAS—BK7315—Completely
updated, over 230 pages of repeater listings are in-
dexed by location and frequency. More than 50 maps
pinpoint 2000 repeater locations throughout the USA.
Foreign listings include Europe, the Middle East, South
America and Africa. $4.95.

IN STOCK AND READY TO SHIP

*Use the order card in the back of this magazine or ltemize your order on a
separate piece of pnﬁr and mall to: 73 Radio Bookshop ® Peterborough NH
03488. Be sure to Include check or detalled credit card information. No

C.0.D. orders accepted. Add $1.00 handling charge. q:)enlonl regarding
your order? Please write to Customer Service at the above address. Please
allow 4-8 weeks for delivery.

FOR TOLL FREE ORDERING CALL 1-800-258-5473

-MOVING?-

Let us know 8 weeks in advance so that you won't
miss a single issue of 73 Magazine.

Attach old label where indicated and print new ad-
dress in space provided. Also include your mailing
label whenever you write concerning your subscrip-
tion. It helps us serve you promptly. Write to:

2 Subscription Department
3 magazine P.O. Box 931
Farmingdale NY 11737

| (J Address change only
(0 Extend subscription

(J Payment enclosed

U Enter new subscription O Bill me later

I 01 year $25.00

If you have no label handy, print OLD address here.

|
|
|
| |
|
| = |
I o Name Call I
<
| g Address :
I oy City State Zip
< |
I print NEW address here. |
| Name Gll :
| Address |
I City State Zip l
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Selling 73 Magatine, the ham radio magazine
that offers quality and quanfity, brings the
ham into your store. Once through the door
you can sell him anything.

Our dealers are felling us that 73" outsells
them all. . . so call foday and join the dealers
who make money with 73 Magatine.

For information on selling 73 Magazine
call 603-924-7296 and speak with Ginnie
Boudrieau, our Bulk Sales Manager. Or write
to her af:




RADIO BOOKSHOP

——FOR THE NOVICE—

NEW, UPDATED
EDITIONS OF OUR

FAMOUS NOVICE CLASS

STUDY GUIDE AND

NOVICE THEORY TAPES

® NOVICE STUDY GUIDE—SG7357—Here is a completely new study gulde and reference book for
the potential ham. This is not a question/answer memorization course. Electronic and radio funda-
mentals are presented and explained in an easy-to-understand fashion, preparing the beginner for
the Novice exam. Includes the latest FCC amateur regulations, as well as application forms. Easily
the best path Into the exciting world of ham radio! $4.95.°

@ NOVICE THEORY TAPES—CT7300—Startling Learning Breakthrough. You'll be astounded at
how really simple the theory is when you hear it explained on these tapes. Three tapes of theory and
one of questions and answers from the latest Novice exams give you the edge you need to breeze
through your exam. 73 is interested in helping get more amateurs, so we're giving you the complete
set of our tapes for the incredibly low price of ONLY $15.95.°

Scientists have proven that you learn faster by listening than by veadlng’ because you can play a cas-
sette tape over and over in your spare time—even while you're driving! You get more and more info
each time you hear it. You can't progress without solid fundamentals. These four hour-long tapes
glve you all the basics you'll need to pass the Novice exam easily. You'll have an understanding of
the basics which will be invaluable to you for the rest of your life! Can you afford to take your Novice
exam without first listening to these tapes? Set of 4—$15.95,*

SPECIAL OFFER! Both Novice Class Study Guide and Novice Theory Tapes

$20.00 Order NP7300.

——OTHER STUDY GUIDES—

® EXTRA CLASS LICENSE STUDY GUIDE—SG1080—
Before going for your 1 x 2 call, it pays to be a master of
the Extra class electronics theory. This study guide is
the logical extension of the 73 theory course. All the
theory necessary to pass the exam is presented. Anten-
nas, transmission lines, swr are discussed, as well as
noise, propagation, and specialized communication
techniques. This book Is not a classroom lecture or
memorization guide, but rather a logical presentation of
the material that must be understood betore attemptin:
the Extra exam. Save yourself a return trip to the FC
and try the 73 method first! $5.95.¢

—FOR YOUR

®QSL CARDS— 73 turns out a fantastic series of QSL
cards at about half the cost of having them done else-
where because they are run as a fill-in between printing
books and other items in the 73 Print Shop. 250 Style
W—QW0250—for $8.95°; 500 Style W—QW0500—for
$13.95°; 250 Style X—QX0250—for $8.95°; 500 Style
X—QX0500; 250 Style Y—QY0250—for $8.95°;
Style Y—QY0500—for $13.95." Allow 6-12 wks. for
delivery

® LIBRARY SHELF BOXES—These sturdy white, cor-
ru?ated, dirt-resistant boxes each hold a full year of 73,
Kilobaud Microcomputing or 80 Microcomputing. With
your order, request self-sticking labels for any of the
following: 73, Kifobaud Microcomputing, 80 Microcom-
puting, CQ, QST, Ham Radio, Personal Computing,
Radlo Electronics, Interface Age, and Byte. Order 1
BX1000—for $2.00°*; order 2.:7—BX2002—for $1.50
each”; order 8 or more—BX1002—tor $1.25 each”

® ADVANCED CLASS LICENSE STUDY GUIDE—
SG1081—Ready to upgrade your license? To prevent
retaking the FCC theory exam, you need the 73 Advanc-
ed theory guide. SSB, antenna theory, transmitters, and
electronics measuring techniques are covered in detail
in this easy-to-follow study guide. Speclial modes and
techniques, such as RTTY, are also treated. An engineer-
ing degree Is not necessary to master the Advanced
theory—try this book before visiting the examiner's of-
fice! $6.95. ‘éPubllshed by TAB Books previous to recent
changes in FCC exam material.)

HAMSHACK—

CODE TAPES
ANY FOUR TAPES
FOR $15.95!
$4.95 EACH

“GENESIS"

5 WPM—CT7305—This Is the beginning tape for people
who do not know the code at all. It takes them through
the 26 letters, 10 numbers and necessary punctuation,
complete with practice every step of the way using the
newest blitz teaching techniques. It is almost mirac-
ulous! In one hour many people—including kids of ten—
are able to master the code. The ease of learning gives
confidence to beginners who might otherwise drop out

“THE STICKLER"

6+ WPM—CT7306—This is the practice tape for the
Novice and Technician licenses. It is made up of one
solid hour of code, sent at the official FCC standard (no
other tape we've heard uses these standards, so many
people flunk the code when they are suddenly—under
pressure—faced with characters sent at 13 wpm and
spaced for 5 wpm). This tape is not memorizable, unlike
the zany 5 wpm tape, since the code groups are entirely
random characters sent in groups of five.

“BACK BREAKER”

134+ WPM—CT7313—Code groups again, at a brisk 13
per so you will be at ease when you sit down in front of
the steely-eyed government Inspector and he starts
sending you plain language at only 13 per. You need this
extra margin to overcome the panic which is universal in
the test situations. When you've spent your money and
time to take the test, you'll thank heavens you had this
back-breaking tape

"COURAGEOUS"”

20+ WPM—CT7320—Code is what gets you when you
go for the Extra class license, It is so embarrassing to
panic out just because you didn't prepare yourself with
this tape. Though this is only one word faster, the code
grougs are so difficult that you'll almost fall asleep copy-
ing the FCC stuff by comparison. Users report that they
can't belleve how easy 20 per really is with this fantastic
one hour tape

“OUTRAGEOUS”

254+ WPM—CT7325—This Is the tape for that small
group of overachieving hams who wouldn’t be content to
simply satisfy the code requirements of the Extra Class
license. It's the toughest tape we’ve got and we keep a
permanent file of hams who have mastered it. Let us
know when you're up to speed and we'll inscribe your
name in 73's CW "Hall of Fame.’

—SSTV TAPE—

®SLOW SCAN TELEVISION TAPE—CT7350—Prize-
winning programs from the 73 SSTV contest. Excellent
for Demo! $5.95.¢
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73 MAGAZINE
BINDERS

® Preserve and protect your collection for a lifetime!
Order these handsome red binders with gold lettering
$7.50 for 1, 3 for $21.75, 6 for $42.00. (Postpaid within
USA, please add $2.50 per order outside USA.) Check or
money orders only, no phone or C.O.D. orders. 73
Binders, P.O. Box 5120, Philadelphia, PA 19141.
*NOTE—Above address for Binders only.

BACK ISSUES

® BACK {SSUES —Complete your collection; many are

rime collectables now, classics in the field! A full col-
lection is an invaluable compendium of radio and elec-
tronics knowledge!

ST0000—Single back issue before July 1980—$3.00
ST0250—Single back issue after July 1980—$3.50
ST0500—5 your choice—$8.75

ST1000— 10 your choice—3$14.00

S$T2500—25 our choice —$12.00

ST2501—25 your choice—$25.00

® FREE BACK ISSUE CATALOGS are yours for the ask
ing. . .specily 73 Magazine, Kllobaud Microcomputing,
and/or 80 Microcomputing back Issue catalog when you
send your name and address to us on a postcard

*Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 73
Radio Bookshop ¢ Peterborough NH 03458, Be sure to include check or detailed credit card information. No C.0.D
orders accepted. All orders add $1.00 handling. Please allow 4.6 weeks for delivery. Questions regarding your
order? Please write to Customer Service at the above address. (Prices subject to change on books not published

by 73 Magazine.)

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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® BEHIND THE DIAL—BK7307—By Bob Grove. Get
more tun out of shortwave Ilslenln? with this interest-
ing guide to receivers, antennas, frequencies and in-
terference. $4.95."

® THE CHALLENGE OF 160—BK7309—is the newest
book in the 73 technical library, dedicated to 160 meter
operating. Si Dunn provides all necessary information
to get started on this unique band. The all-important
antenna and ground systems are described In detail.
The introduction contains interesting photos of Stew
Perry’s (the King of 160) shack. This reference is a must
for new and experlenced "“Top Band" operators. Price:
$4.95.°

®SSB. . . THE MISUNDERSTOOD MODE —BK7351—by
James B. Wilson. Single Sideband Transmission.
thousands of us use it every day, yet it remains one of the
least understood facets of amateur radio. J. B. Wilson
presents several methods of sideband generation, am-
ply illustrated with charts and schematics, which will
enable the ambitious reader to construct his own side-
band generator. A must for the technically-serious hams.
$5.50."

© PROPAGATION WIZARD'S HANDBOOK —BK7302—
by J. H. Nelson. When sunspots riddied the worldwide
communications networks of the 1940’s, John Henry
Nelson looked to the planets for an answer. The result
was a theory of propagation forecasting based upon in-
terplanetary alignment that made the author the most
reliable forecaster in America today. The book provides
an enlightened look at communications past, present,
and future, as well as teaching the arnt of propagation
forecasting. $6.95.*

o TOOLS & TECHNIQUES FOR ELECTRONICS—
BK7348—by A. A. Wicks is an easy-to-understand book
written for the beginning kit builder as well as the ex-
perienced hobbyist. It has numerous pictures and
descriptions of the safe and correct ways to use basic
and specialized tools for electronic projects as well as
specialized metal working tools and the chemical aids
which are used in repair shops. $4.95.°

® THE CONTEST COOKBOOK—BK7308—reveals the
secrets of the contest winners (Domestic, DX and
specialty contests), complete with photos and diagrams
of equipment used by the top scorers. Find out how to
make 150 contacts in one hour. $5.95.*

THE 73 TECHNICAL LIBRARY

Copoag ok Ouv (1mel
Soad 2 phrtiermee Wy

® THE NEW RTTY HANDBOOK—BK7347 —is a new edi-
tion and the only up-to-date RTTY book avaiiable. The
state of the art has been changing radically and had
made all previous RTTY books obsolete. It has the |atest
circuits, great for the newcomer and expert alike. $5.95.°

WERTHER
SATELLITE
HANDBODK

® WEATHER SATELLITE HANDBOOK—BK7370—By
Dr. Ralph E. Taggart WB8DQT. Valuable information in
this edition will not be included in the newest edition of
the Weather Satellite Handbook (available In Spring
1981). Chapters such as “How to Build an Electronic
Timer for Satellite Tracklng"and“BuIIdlnq an Automatic
Control for the Satellite Receiving Station™ will no longer
be avallable when this edition is out of print. This Is a
good entry level text for those discovering the exciting
new use of weather satellites. Regularly $4.95, SPECIAL
SALE PRICE $2.50.

® MASTER HANDBOOK OF HAM RADIO CIRCUITS —
BK1033— This Is an encyclopedia of amateur radio cir-
cults, gleaned from past issues of 73 Magazine and
carefully selected according to application. You'll find
many you've never seen before, some new twists on the
tried and true, and several that have been long forgotten
but are well worth remembering. Where your interest
ranges from ragchewing to EME, from CW to slow-scan
TV, from DX to county nets, this handbook will be a
welcome addition to your shack. $8.95."

® OWNER REPAIR OF RADIO EQUIPMENT—BK7310—
Frank Glass KBRQ shares over 40 years of operating, ser-
vicing, and design experlence in this book which ranges
from the elementary to the highly technical written for
the top engineers In the field. It is written in narrative
style on the subjects of electronic servicing, how compo-
nents work, and how themre combined to provide com-
munication equipment. This book will help you under-
stand the concepts required to service your own station
equipment. $7.95.¢

®IC OP-AMP COOKBOOK—BK1028—by Walter G
Jung. Covers not only the basic theory of the IC op amp
in great detail, but also includes over 250 practical clr-
cuit applications, liberally illustrated. 592 pages,
5 x 8%, softbound. $14.95.*

¢ THE POWER SUPPLY HANDBOOK—BK7305—
Need a power supply for a 8adget you're building? In
the POWER SUPPLY HANDBOOK there are dozens
ready-to-build, plus detailed steps for designing your
own. There are circuits and parts lists for all kinds of
supplies, ranging from simple DC types to highly
stable regulated versions. If you need a circuit to con-
vert a DC voltage to a higher or lower voitage, turn DC
Into AC, or AC to DC—then this is the book you need.
With more than 400 pages, you should be able to find
just the circuit you need. Without a doubt one of the
best power suprly source books available, compiled
by the editors ot 73. $9.95.*

HANDBOOKS
FOR THE
HAMSHACK

¢ THE TEN METER FM HANDBOOK —BK1190—by Bob
Heil K9EID. This handbook has been published to help
the ten meter enthusiast learn more about the many
methods of conversions and tricks that are used to make
existing units work better. Join the great “tinkerers” of
the world on ten FM and enjoy the fantastic amount of
fun in communicating with amateur stations worldwide
on ten meter FM. $4.95.°

@ THE PRACTICAL HANDBOOK OF AMATEUR RADIO
FM REPEATERS—BK1185—by Bill Pasternak WAGITF
(author of 73 Magazines monthly column "Looking
West"”) This is the book for the VHF/UHF FMer, compiled
from material submitted by over a hundred individuals
clubs, organizations and equipment manufacturers. A
‘must have” for your ham shack shelf. $9.95.

The 73

Test Equipment
Library

| rrEQUENG
TESTERS

®VOL. | COMPONENT TESTERS—LB7359—
to build transistor testers (8), diode testers (3), IC test-

how

ers (3), voltmeters and VTVMs (9), ohmmeters (8 differ-
ent kinds), Inductance (3), capacity (9), Q measure-
ment, crystal checking (6), temperature (2), aural
meters for the blind (3) and all sorts of miscellaneous
data on meters. .. using them, making them more ver-
satlle, making standards. Invaluable book. $4.95*

o VOL. Il AUDIO FREQUENCY TESTERS—LB7360—

.{am packed with all kinds of audio frequency test
equipment. If you're into SSB, RTTY, SSTV, etc., this
book Is a must for you...a good book for hi-fi addicts
and experimenters, too! $4.95.¢

o VOL. Il RADIO FREQUENCY TESTERS—LB7361
Radio frequency waves, the common denominator of
Amateur Radio. Such items as SWR, antenna im
pedance, line impedance, rf output and field strength;
detalled instructions on testing these items Includes
sections on signal generators, crystal calibrators, grid
dip osclllators, nolse generators, dummy loads and
much more. $4.95.°

®VOL. IV IC TEST EQUIPMENT —LB7362—Become a
troubleshooting wizard! In this fourth volume of the 73
TEST EQUIPMENT LIBRARY are 42 home construction
ﬁro]ecls for bullding test equipment to work with your

am station and In servicing digital equipment. Plus a
cumulative index for all four volumes for the 73 TEST
EQUIPMENT LIBRARY. $4.95.°

®RF AND DIGITAL TEST EQUIPMENT YOU CAN
BUILD—BK1044—Rt burst, function, square wave gen-
erators, varlable length pulse generators—100 kHz
marker, i-f and rf sweep generators, audio osc, af/rf sig-
nal injector, 146 MHz synthesizer, digital readouts for
counters, several counters, prescaler, microwave
meter, etc. 252 pages. $5.95.°

*Use the order card in the back of this magazine or itemize your order on a separate plece of paper and mail to: 73
Radio Bookshop * Peterborough NH 03458, Be sure to include check or detailed credit card information. No C.0.D
orders accepted. All orders add $1.00 handling. Please allow 4.6 weeks for delivery. Questions regarding your
order? Please write to Customer Service at the above address. (Prices subject to change on books not published

by 73 Magazine.)

FORTOLL FREE ORDERING CALL 1-800-258-5473




ANTENNA
BOOKS

The GIANT Book
of Amateur
Radio Antennas

LTV

o VHF ANTENNA HANDBOOK—BK7368—The NEW
VHF Antenna Handbook detalls the theory, design and
construction of hundreds of different VHF and UHF an-
tennas. . . A practical book written for the average ama-
teur who takes joy in building, not full of complex for-
mulas for the design engineer. Packed with fabulous an-
tenna projects you can build. $5.95.

® THE GIANT BOOK OF AMATEUR RADIO ANTENNAS
—With the GIANT Book of Amateur Radio Antennas—
BK1104— by your side, antennas will become the least of
your worries. Over 450 pages of design ideas, theory and
reference data make this book live up to its title. The 7
chapters cover everything from basic antenna theory
through desligns for DIY accessories, as well as dozens
of antenna designs. Whether planning to build or bu(.
design or admire, test or enjoy a ham antenna—this is
the book for you. From the editors of 73; published by
Tab Books. Hardcover $12.95.°

73 DIPOLE AND LONG-WIRE ANTENNAS—BK1016
—by Edward M. Noll W3FQJ. This is the first collection
of virtually every type of wire antenna used by ama-
teurs. Includes dimensions, configurations, and de-
tailed construction data for 73 different antenna
types. Appendices describe the construction of noise
bridges, line tuners, and data on measuring resonant
frequency, velocity factor, and swr. $5.50.°

73 VERTICAL, BEAM AND TRIANGLE ANTENNAS —
BK1069— by Edward M. Noll W3FQJ. Describes 73 differ-
ent antennas for amateurs. Each design is the result of
the author's own experiments covering the construction
of noise bridges and antenna line tuners, as well as
methods for measuring resonant frequency, velocity fac-
tor, and standing-wave ratlos. 160 pages. $5.50°

How to Quild
Microcomputas
ad Reatly Orwerstond

COMPUTER
GAMES

kocbaud micocomputing

T includes Gambling. Racing, Space.
Card Garnes. Case:

s Calculaiors. Oddh & nch

©® PRACTICAL ANTENNAS FOR THE RADIO AMATEUR
—BK1015—A manual describing how to equip a8 ham
station with a suitable antenna. A wide range of antenna
topics, systems, and accessories are presented giving
the reader some food for thought and practical data for
construction. Designed to aid the experienced ham and
novice as well, Only $3.95.°

COOK BOOKS

o TTL COOKBOOK—BK1063—by Donald Lancaster.
Explains what TTL is, how it works, and how to use it.
Discusses practical applications, such as a digital
counter and display system, events counter, electronic
g(gog)gvalch, digital voltmeter and a dlgital tachometer.

®CMOS COOKBOOK—BK1011—by Don Lancaster.
Details the application of CMOS, the low power logic
tamily suitable for most applications presently
dominated by TTL. Required reading for every serious
digital experimenter! $10.50.°

e TVT COOKBOOK—BK1064—by Don Lancaster.
Describes the use of a standard television recelver as a
microprocessor CRT terminal. Explains and describes
character generation, cursor control and interface in-
tormation In typical, easy-to-understand Lancaster
style. $9.95.°

e SAVE OVET 50 % cu
==SALE PRICE $3.00 ===

® RTL COOKBOOK—BK1059—by Donald Lancaster
Explains the how and why of RTL (Resistor-Transistor
Logic) and gives design information that can be put to
practical use. Gives a multitude ot digital applications
ranging from the basic switch to the sophisticated
counter. 240 pages; Regular price $6.50, Sale price
$3.00!

SPECIAL OFFER
Chart of
UNITED STATES AMATEUR
RADIO PRIVILEGES

by class of license, emission type, and fre-
quency from 160 thru 2 meters, including pro-
vision for the new 30, 17, and 12 meter bands.
This 22 x 28 in, twelve-color chart is the first
of its kind to be both informative and decora-
tive. $3.00 value, only $1.95 with the pur-
chase of 1 or more books from the Radio Book-
shop. (Supplies limited, order now.)

CH7300 gl.gb.

MICRO COMPUTER BOOKS FROM 73

© SOME OF THE BEST FROM KILOBAUD/MICROCOM-
PUTING —BK7311—A collection of the best articles that
have recently appeared in Kilobaud/ MICROCOMPUT.-
ING. Included is material on the TRS80 and PET
systems, CP/M, the 8080/8085/280 chips, the ASR-33 ter-
minal. Data base management, word processing, text
editors and file structures are covered t00. Programming
techniques and hardcore hardware construction proj-
ects for modems, high speed cassette interfaces and
TVTs are also Included in this large format, 200 plus
page edition. $10.95.*

® UNDERSTANDING AND PROGRAMMING MICRO-
COMPUTERS—BK7382—A valuable addition to your
computing library. This two-part text includes the best
articles that have appeared in 73 and Kilobaud
Microcomputing magazines on the hardware and soft-
ware aspects of microcomputing. Well-known authors
g;\g 9vt_»:el -structured text heips the reader get involved.

® HOBBY COMPUTERS ARE HERE!—BK7322—If you
want to come up to speed on how computers work.

hardware and software. . .this Is an excellent book. 1t
starts with fundamentals and explains the clrcuits, and
the basics of programming, along with a couple of ™V
construction projects, ASCII-Baudot, etc. This book has
the highest recommendations as a teaching aid. $4.95."

THE WELL
EQUIPPED
HAM SHACK

TLAS

A

e

WORLD REPEATER ATLAS—BK7315—Completely up-
dated, over 230 pages of repeater listings are indexed by
location and frequency. More than 50 maps pinpoint
2000 repeater locations throughout the USA. Foreign
listings Include Europe, the Middie East, South
American and Africa. $4.95.

O THE MAGIC OF HAM RADIO—BK7312—by Jerrold
Swank, WBHXR begins with a brief history of amateur
radio and of Jerry's involvement in it. Part 2 details many
of ham radio’s heroic moments. Hamdom’s close ties
with the continent of Antarctica are the subject of Part 3.
In Part 4 the strange and humorous sides of ham life get
their due. And what of the future? Part 5 peers into the
crystal ball. $4.95.*

®A GUIDE TO HAM RADIO—BK7321—by Larry
Kahaner WB2NEL What's Amateur Radio all about? You
can learn the basics of this fascinating hobby with this
excellent beginner’s guide. It answers the most frequent-
ly asked questions in an easy-going manner, and it
shows the best way 10 go about getting an FCC license
A Guide to Ham Radio is an ideal introduction to a hobby
enjoyed by people around the world. $4.95."

® WORLD RADIO TV HANDBOOK 1981, 35TH EDITION
—BK1184—This book is the bible of international broad-
casters, providing the only authoritative source of exact
information about broadcasting and TV stations world
wide. This 1981 edition is completely revised, giving
comprehensive covera};e of short, medium and long
wasve. 560 pages of vital aspects of world listening.
$16.50.

$4.95

® 40 COMPUTER GAMES —BK7381—Forty games in all
in nine ditferent categories. Games for large and small
systems, and even a section on caiculator games. Many
versions of BASIC used and a wide variety of systems
represented. A must for the serlous computer games-
man. $7.95°

® HOW TO BUILD A MICROCOMPUTER—AND REALLY
UNDERSTAND IT—BK7325—by Sam Creason. The elec-
tronics hobbyist who wants to build his own microcom-
gu(er system now has a practical *"How-To" guidebook.

his book is a combination technical manual and pro-
grammlng guide that takes the hobbyist step-by-step
through the design, construction, testing and debugging
of a complete microcomputer system. Must reading for
anyone desiring a true understanding of small computer
systems. $9.95.°

®THE NEW HOBBY COMPUTERS —BK7340—This
book takes it from where “HOBBY COMPUTERS ARE
HERE!" leaves off, with chapters on Large Scale integra-
tion, how to choose a microprocessor chip, an Introguc
tion to programming, low cost /O for a computer, com-
puter arithmetic, checking memory boards...and
much, much morel Don’t miss this tremendous value!
Only $4.95.*

*Use the order card in the back of this magazine or itemize your order on a separate plece of paper and mall to: 73
Radio Bookshop * Peterborough NH 03458. Be sure to include Check or detailed credit card information. NoC.0.D
orders accepted. All orders add $1.00 handling. Please allow 4.6 weeks for delivery. Questions regarding your
order? Please write to Customer Service at the above address. (Prices subject to change on books not published

by 73 Magazine.)

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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The Rugged
Yagi You've Been'
Available. 2

This exciting new tribander se

with Ifs two in one frap design — ¢
expect from Hustler. In fact, its: .f
concepts used in the ﬂme—?e% #'
Vertical. "'ir_‘ .
The 3-TBA is the smallest full-featu
offers excellent front o back ratlo @
engineered to provide the widest p
power handling capacity.

A special heavy-duty saddle preven

light enough to ship UPS, and enable use of smc
the 3-TBA can manage windloads up to 1b0

14 feet. " -; j,':-'.r., ,

Allinall, you can't surpass the Hustler 3-TBA for top triband quality:
— still the standard of performance. .

For more information on this
and other fine Hustler amateur
radio products, contact:

HUSTLER

3275 North “B” Avenue
Kissimmee, Florida 32741
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The Racer’s Edge

— it was ham communications at
Derby days in Akron

Henry Ruminski WD8JO!
2053 16th Street
Cuyahoga Falls OH 44223

Derby Downs lies against a natural hill on the eastern edge
of Akron Municipal Airport. It has been the scene of the All-
American Soap Box Derby for 40 of the event’s 43 years.
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hen Dan Purol of
Fair Oak, California,
crossed the finish line to
win the 43rd All-American

Soap Box Derby, August 16,
in Akron, Ohio, it was dou-
bly appropriate that the
checkered flag was waved
by Jim Ott.

Given that honor as presi-
dent of Novar Electronics,
the chief sponsor of the All-
American Derby, Jim Ott is
KB8CT, and he was quick to
praise fellow amateur oper-
ators who had provided
communications for the
week-long Derby activities.

“1 don’t know how we
could have run the Derby
without the hams. They pro-
vided the instant communi-
cations which made it pos-
sible to deal with any situa-
tion quickly,” he said.

Wayne Alley, general
manager for the All-Ameri-
can Derby, agreed that am-
ateur radio made his job a
lot easier.

“We spend 51 weeks pre-
paring for this one week.
Without the radio opera-
tors, it would be a lot hard-
er. | can be anywhere I'm
needed and still have imme-
diate contact with my staff
and other officials. That's
especially important when
I’'m traveling between
downtown activities and
the track.”

Alley’s “shadow” through-
out the week was QGalil
Wands WB8VNO, who had

both 2-meter and 220-MHz
handhelds for both simplex
and repeater operation
Gail had one of the more
active roles since Alley had
to handle many questions
immediately during .Derby
week activities and the
race.

Assignments for Derby
communications were han-
dled by Tim McCleod, oper-
ations officer for the Com-
munity Amateur Radio Ser-
vice (CARS) and an Akron
school teacher. Communi-
cations activity was cen-
tered on the CARS .04/.64 re-
peater which provided ex-
cellent coverage through-
out the Akron area with the
handhelds most operators
were using. The club sta-
tion, WB8BDJP, served as net
control for Derby activities
on the repeater, with rou-
tine traffic and rag chewing
moving to other repeaters
in the Akron area.

Tim’s real work began on
Monday when the volun-
teers provided communica-
tions for the welcoming of
the champs at the Oran-
gerie Plaza in downtown
Akron. Since the champs
were to assemble at the
parking deck of the Univer-
sity of Akron dorms follow-
ing breakfasts with their
families, it was impossible
to schedule their arrivals in



WB8BYNX assists a parade official during the downtown
parade on Friday evening. A second parade was held at
Derby Downs immediately preceding the race on Saturday

maorning.

advance. Eighty-two senior
champs had come to the
city to try for the college
scholarships, totaling
$10,000, which went to the
top three finishers. The 89
junior division champs
were vying for power tools,
and the top nine finishers in
both classes were to receive
trophies. Derby officials
wanted to announce the
hometown of and to give
greetings to each champ on
his or her arrival at the pla-
za. To do this, Tim arranged
for operators to be on duty
at the pickup point, at stra-
tegic corners downtown,
and at the plaza to pass on
the needed information.
Each champ was correctly
introduced as he arrived
with a police escort.

While Gail WB8VNO was
providing communications
for the Derby manager, her
husband, Ted Wands
WDB8CVH, was helping with
the arrival of the champs.
Another husband and wife
team, the Musgraves
(Scotty K8BUCN, and Barb
WD8DAI), were working at
the pickup point with the
champs

Two other husband and
wife teams assisted in the
Derby communications ef-
fort. Larry Wilson WD8POL
and Peggy WDB8PZO assist-
ed at “topside,” the area
where the cars were stored,
weighed, inspected, and

prepared for their run down
the hill. The pair handled
the post during the trial run
which each contestant had
on Wednesday and during
the race itself. Carl Hanson
WD8OCH and Audrey
KA8DRT provided radio
contact at the starting line
on race day

These couples were just a
few of the amateurs who
provided communication
between the Derby Hall of
Fame in the Convention
Center downtown and the
track throughout the week
as entrants were weighed,
took trial runs, and partic-
ipated in the activities
planned for the champs.

Alley and other officials
were particularly impressed
with the phone patch capa-
bility of the repeater.

My secretary could find
me whenever she needed
me no matter where | was,
simply by dialing the
phone! It made my job easi-
er and saved a lot of time. |t
helped things run more
smoothly,” Alley said.

Derby officials were
quick to point out the ser-
vice of Jim McCrory
WD8RDW, who was home
on vacation from the Ohio
State School for the Blind in
Columbus. Jim spent most
of the week manning 2-me-
ter and 220-MHz rigs in Der-
by headquarters, located
under the grandstands at

Workers carefully align each car at the starting line.
WDBOCH and his XYL, KABDRT, provide radio support in

the booth in the background.

the track in southeast Ak-
ron. Jim, who has his Gener-
al license, became a ham in
1978, he said he enjoys op-
erating the 2-meter rig he
has on loan from the Good-
year Amateur Radio Club
and hopes to acquire his
own rig when finances per-
mit.

Though the activities
which Jim and others
helped with during the
week were important, they
were just more preparation

for Derby officals and the
communications team for
the big day. Saturday, Au-
gust 16, when a parade
down the track, a skydiving

exhibition, and 91 heats
would all have to take
place.

Amateur radio helped to
ensure that this year’s race
went like clockwork. That
has not always been the
case. Alley recalled one in-
cident which, while it had
no serious consequences,

WDS8POL and XYL, WD8BPZQO, work at the topside control
booth during Wednesday’s trial runs.
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WB8VNO provided communication for Derby general man-
ager, Wayne Alley, seen here talking to one of the deputies

at the track.

oY

WBBCBO (left) and WDBCVH operate CARS station
WBB8DJP on race day from the bridge across the race track.
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WBBVNQO provided communication while Derby officals
discussed the race with Kazumi Hotai (right) of Tokyo Tele-
vision, who taped segments for a special on children of the
world.

was embarrassing to the
people involved

Two years ago, a skydiv-
ing team was to exit the
plane, free fall, and land on
the Derby track at the con-
clusion of the parade. A
smoke grenade set off at
the tower was to signal the
team to jump, and the track
announcer was to call the
crowd’s attention to the
team. Unfortunately, a can-
non was set off to signal the
start of the parade. The
smoke from the cannon ap-
parently looked like a
smoke grenade from 12,000
feet, and the skydivers ar-
rived considerably ahead of
schedule.

Since this year’s Derby in-
cluded another skydiving
exhibition, Bruce Bechtol
K8VAK flew with the team
and provided both 2-meter
and 220-MHz communica-

tion with Jeff Brown
WD8BMMN, at trackside
Jeff was to keep Bruce in-
formed about the timing of
the jump.

When Bruce arrived at
the airport, the jump team
and the pilot expressed
some concern about the
cloud cover and the wind
After a discussion, they de-
cided to see how conditions
were higher up and to make
the decision then

The wind and clouds did
present a problem, and
Bruce was able to inform
officials on the ground of
the situation. The track an-
nouncer was able to point
out to the crowd that the
team would be jumping
from about 5000 feet with
no free fall because of the
conditions. In addition, ra-
dio communication also al-
lowed the announcer to re-



WD8DAI provided radio communication for the VIP booth
on race'day. Immediately behind her is KB8CT, president of
Novar Electronics, chief sponsor of the All-American Soap
Box Derby.

assure the crowd quickly
that one skydiver, who had
been blown into a fence
while landing, was not in-
jured. The team said there
would have been confusion
on the ground if they had
not been able to communi-
cate the change in plans to
the announcer.

With the parade and sky-
diving completed, the race
became the important
event. There were two
classes, junior, for boys and
girls 10 to 12, and senior, for
entrants 12 to 15. A 12-year-
old could choose either di-
vision, and this year‘s senior
winner was 12

For each heat, two or
three cars, depending on
the pairings, were placed on
the starting blocks, the
blocks were dropped, and
the cars rolled down the
953-foot racing strip to the

finish line where the first
car across tripped an elec-
tronic timer—and a camera
shutter, to provide photos
for the judges in races
which were too close to call
with the naked eye.

After crossing the finish
line, the cars had a
1,200-foot runout area in
which to slow to a stop.
Since each car had a brake,
most stopped near the
stand, about halfway
through the runout area. At
that point, if a winner had
already been declared over
the public address system,
Derby volunteers consoled
the “losers.” (The term loser
is never heard at the Derby.
Officials throughout the
day call each entrant,
“champ,” since each got to
Akron by being the champ
of some local derby.)

The winner then waited

WDB8POL, his XYL, WDBPZO, and N8AH)] take a break at
the control booth during a lull in the heats on race day.

until two other winners
were available and the
three drew for lanes in the
next heat. KBUCN handled
the lane assignment chores
since enough other volun-
teers were available for ra-
dio duties. After drawing
lanes, the winners and the
cars were returned topside,
where they waited for their
next run.

If the Derby were to run
smoothly, action had to
take place simultaneously
at topside, the starting line,
the finish line, and the run-
out area. Safety was the
first concern, and an ama-
teur radio operator was sta-
tioned at each location.
They were coordinated by
WB8D)P, operated by
WD8BCVH and WBSCBO.
The control station was lo-
cated on the second level
of the bridge at the finish
line and just behind the an-
nouncer so that informa-

tion could be passed on to
the crowd quickly.

In addition, a telephone
line connected each sta-
tion, and, leaving nothing to
chance, another heat was
not run until each point had
given the okay. In addition
to radio and telephone
communications, a system
of red and green lights and
red and green flags was
used. No car could leave
the starting line until a ver-
bal go ahead had been giv-
en and both the green light
and green flag were visible.

Fortunately, this year
there was no serious emer-
gency to test communica-
tions capabilities. The few
entrants who brushed the
wall walked away and shed
tears more from the agony
of defeat than from any in-
jury. The Akron Fire Depart-
ment Emergency Medical
Team and a US Army Re-
serve medical team careful-
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reragesas SIS

K8VAK, who provided aerial communication for the skydiv- K8UCN coordinated lane selections as each heat winner ar-

ing exhibition, has his chute adjusted. Bruce used both rived in the runout area. In the background is the Goodyear
2-meter and 220 handhelds.

WBB8YNX and KB8CJ provided radio communication in the
runout area.
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Air Dock, the largest building without interior supports.

ly examined the few
champs who bumped the
wall. The only damages
were to the pride of the
youngsters, some of whom
had traveled many miles to
represent their hometowns
and countries. The race in-
cluded champs from Cer-
many, Venezuela, and Can-
ada

Other hams working Der-
by day included Clyde
Lorenz WB8YNX, Jeff Ruoff
N8BFU, .and Tom Haynes
KB8C)J (who were stationed
in the runout area), Paul
Banquer WD8MDG, who
was at the finish line, and
Bob Cronauer N8AH]J, Ken
Langford WD8QWD, and
WD8DAI, who provided
communications for vari-
ous Derby officials

Bruce Rodenkirch
WB8WFD shadowed the
NBC crew which taped seg-
ments of the race for use

during October on the new
series ‘“Games People
Play.” Bill Hessler W8DXT
provided communications
for Kazumi Hotai and his
Tokyo television crew
which was shooting footage
for a special program on
children of the world

Ken Slezak N8BYS, who
was stationed halfway
down the track, had the
most uneventful post. His
only action was to check on
an entrant who had applied
his brake and stopped in the
middle of the track after a
shroud on his car loosened
and blocked his vision

It's not possible to name
all the hams who helped
during the week with the
Derby or who might have
helped give directions on
Derby day on the other re-
peaters in the Akron area.
Nor is it possible to mention
all the clubs which were



represented by the people
participating. But it is possi-
ble to tell a little more
about the ham who helped
make it all possible, Jim Ott
KB8CT.

In the fall of 1972, Chev-
rolet officials (who had first
sponsored the Derby in
1936) decided to withdraw
their sponsorship. The Der-
by was sponsored by local
groups until the fall of 1975
when another national
sponsor was found. Novar
Electronics of Barberton,
an Akron suburb, pledged
$165,000 toward the next
Derby, and has supported
each Derby since.

Ott, who was first li-
censed in 1962 as K8CAA,
founded Novar when he
was 17. (Novar stands for
Northern Ohio Video and
Radio) Ott had gone to
Ohio State University to
study electrical engineer-
ing. While working with a
deaf student there, he de-
veloped the Whisperlite, a
device which converts

sounds into light. When
commercial interest in the
device developed, Ott quit
school and founded his
company which, today, is a
recognized leader in securi-
ty systems including a new
identification system which
uses the vibrations created
by the human body.

Though the Novar name
is prominent during Derby
week, on T-shirts and other
Derby promotional materi-
als, Ott does not make com-
mercial use of his sponsor-
ship during the rest of the
year.

On race day, he said, “It’s
fun to be here seeing the
kids enjoying themselves.
This is a great program and
I‘m happy to be able to con-
tribute.”

Jim said that his work
doesn’t give him as much
time on the air as he would
like, but if you do hear
KB8CT, jump in and say hel-
lo to a ham who helped
make August 16 an impor-
tant day to 91 champs.®

KB8CT waves home the final heat of the 1980 All-American
Soap Box Derby. Dan Purol of California, in the red car,
took home a $5000 scholarship and a California Replicar kit

in addition to the trophy.
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KB8CT presents the senior division All-American Derby tro-
phy to Dan Puro! of Fair Oak, California.
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R.L. Gruner W4UFT
3179 Boone St.
Memphis TN 38127

Perfect Parabolas

— use some solar technology on your
next dish antenna

became interested in

building an MDS TV con-
verter after reading an arti-
cle in the August, 1979,
issue of 73 Magazine enti-
tled “You Can Watch Those
Secret TV Channels.”

After building the con-
verter and coffee-can feed-

horn, | was concerned over
the number of trees be-
tween my location and that
of the MDS transmitting
station. A line-of-sight path
is normally required at the
frequencies used for MDS
TV and trees greatly attenu-
ate signals. | suspected that

Photo A. Front view of completed four-foot dish showing
rib structure.
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| would need an antenna
with more gain than that of
the “snow-saucer” type.

Whenever UHF or micro-
wave frequencies are men-
tioned, | form a mental im-
age of a parabolic dish.
However, they are expen-
sive and | knew nothing
about designing or building
them. So what do | do now?

Research

After a long and fruitless
search through my limited
library of radio publica-
tions, | was ready to give up
when | spotted my Solar
Energy Handbook. 1t con-
tains information on collect-
ing light waves with para-
bolic reflectors. Having
read that the properties of
high frequency radio waves
and light waves are similar,
| decided to design and
build a parabolic reflector
based upon the information
in the book. This informa-
tion is shown in Figs. 1(a),
1(b), and 1(c) and illustrates
three approaches that can

be used to produce a para-
bolic curve.

Design materials needed
are:

® Several sheets of linear
graph paper

® Straightedge or ruler

® Compass for drawing
circles

® Pencil

® Piece of wood—1" X 6”
X 24"

® Approximately 5 of string

® 4’ X 4 piece of plywood
or heavy cardboard

Dimensions

Due to my limited knowl-
edge, my choice of dimen-
sions was based upon com-
mon sense and conve-
nience. Choosing a diam-
eter of four feet for high
gain and a focal length of
26 inches so the feedhorn
mounting tube could be
short and rigid, | followed
the instructions shown in
Fig. 1(a). | let each square
on the graph paper repre-
sent one inch (not shown for
purposes of clarity).



After marking the graph,
it is necessary to obtain a
full scale graph. This is ac-
complished by drawing ver-
tical and horizontal lines 1”
apart for the full length and
width of the 17 X 6” X 24~
board. Having done this,
observe the markings on
your graph paper and mark
the corresponding points
on the 1” squares on the
board. If you draw a line
from point to point on the
board, you will have a full-
scale pattern on the board
for forming the ribs of the
dish. See Fig. 2

Attach the 5’ length of
string to the center of the 4’
X 4’ plywood and, holding
the pencil tightly against
the string, draw a four-foot
diameter circle on the ply-
wood. This is your “rim”
pattern. A complete list of
materials is provided in the
Construction Materials box.

Construction Details

Cut eight 222" pieces of
“Tee” metal and bend each
of these so the flat surface
will conform to the pattern
on the wood graph. Be ac-
curate because these 8
pieces are the ribs which
establish the curvature of
the dish. Refer to Fig. 3 for
the following assembly
steps.

Position the most curved
end of the ribs in 1” from
the outer edge of the pipe
flange. Attach these eight
ribs so the flat side will be
against the bottom of the
flange and will radiate out-
wardly with equal spacing
This should form a hub with
eight spokes.

Keeping the flat side out-
ward, carefully bend a
length of the Tee metal
around a large round object
such as a 55-gallon oil drum
and make a four-foot circle
to match the circle on the
plywood pattern. Using flat
strap aluminum as a back-
ing plate, attach the ends of
this circle to form a 4’ hoop
or rim

Attach the rim to the top
of the eight ribs. Measure in

1<

A" (AXIS)

Fig. 1(a). If vertex V" and
focus "F” are given on axis
"A”, mark point “D"” so that
“DV” = "VF” Draw lines
perpendicular to the axis at
any points, 1, 2, 3, 4, 5, etc.
Bisect each with an arc
drawn from “F”, with a radi-
us equal to the distance of
the particular point from
“D”. Thus, bisect line 3 with
radius “D3" drawn from “F"”.

12 from the rim and attach
eight pieces of Tee metal
braces between the ribs to
form an octagon-shaped
circle on the rear of the
dish. Attach eight more
pieces of the Tee metal
from the octagon-shaped
circle to the rim, centered
between each of the main
ribs. See Fig. 3(d).

Dish Support

The dish supporting and
mounting frame is made by
making an 19”7 X 19”7
square with Tee metal. See
Fig. 4. Each corner is braced
with a 16-gauge triangle cut
from the 4” X 4" sheet of
aluminum. The frame is at-
tached to the rear of the
dish with 5” lengths of Tee
metal. Additional braces
from the frame to the dish
are formed with the four
16-gauge 1”7 X 6" alumi-
num strips.

The two 2” X 8” alu-
minum strips are formed
around one leg of the tower
and will bolt to the rear, flat
surface of the frame when
the dish is mounted on the
tower.

The 7/8” o.d. tubing, 3”
long, is slipped over the %~
X 19” aluminum tubing
and the 19” tubing is at-
tached to the upper and
lower frame members. The
7/8” U-bolt clamps the 7/8”
sleeve to the ¥2” X 23" alu-
minum tubing which will
form the adjusting arm for

—— "a° (AXIS)

Fig. 1(b). If, as in 1(a), vertex
“V* and focus “F’ are given
on axis “A”, draw line from
“V” perpendicular to axis.
Mark any point on this line
(1, 2, 3, etc.) and connect it
to “F”. Draw a line from
each point at right angles to
the line to “F”. (Thus, from
point 5, draw line at right
angles to “5F”) Each of
these lines will be a tangent
of the parabola, which must
be drawn inside these tan-
gents, touching each section
at its center.

the dish. This 23" length of
tubing is inserted through a
clamping bracket which is
attached to another leg of
the tower.

Covering the Frame

Using %" mesh wire
(hardware cloth) or alumi-
num window screen, cut
four pie-shaped wedges and
attach them with bare alu-
minum wire to the ribs of
the dish. The “’tie wires” are
bent into a U shape and in-
serted through the mesh
over the braces. They are

Fig. 1(c). If vertex V" and
axis “VA” are given as well
as width “BA”, draw "CB”
parallel to axis and “CV”
perpendicular to axis. Di-
vide both into an equal
number of equal sections (1,
2, 3, 4, etc.). Connect “V” to
each point of “CB” (radial
lines). Intersect each radial
line with parallels drawn
from corresponding points
of “CV”. The intersections
are points of the parabola.
Mark point “D’” on exten-
sion of the axis so that “DV”
= "VA”. The line connect-
ing "D with “B” is a tangent
at “B”. Where “DB” inter-
sects “CV”, mark point “P”.
Draw line from “P” at right
angles to “BD"; this will de-
termine the position of
focus, “F”, on the axis.

spaced at 2” intervals. This
causes the mesh to closely
follow the curvature of the
ribs when the wire is twist-
ed. For a neater appear-
ance, you may wish to spray
the entire assembly with
aluminum paint as | did

Testing
After construction came

Photo B. Rear view of dish showing mounting details.
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Fig. 2. Details for making full-size construction pattern (top
half of the parabola graph).
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| { %
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Lo (a) (b) '&mss(s)
/
EXTRA  /
RIB
BRACES —
OCTAGON fc) (d)

BRACES

Fig. 3. (a) Rim dimensions. (b) Spoke installation. (c) Octag-
onal bracing placement. (d) Installation of extra rib braces.

le— . §

4" 4° CuT ON
DOTTED LINES

AROUND |
TOWER LEG—(

1/2° ALUMINUM TUBING ”
23" LONG———————

Construction Materiais

2" x %" x Y." Tee-shaped aluminum strips

Small nuts and boits or “pop rivets"”

3-inch pipe flange

" mesh wire (hardware cloth) or aluminum window screen —
enough to cover the reflector.

Aluminum tubing, %" 0.d. x 19” long

Aluminum tubing, 7/8” o.d. (%" i.d.) x 3" long

Aluminum sheet, 16-gauge, 4” x 4"

Aluminum strips (2), V2" wide x 8” long

Aluminum strips (4), 16-gauge, 1" x 6”

Aluminum strip, 16-gauge, 1” x 2%"

Aluminum tubing, ¥2" x 36”

Aluminum tubing, ¥2" x 23"

1 U-bolt clamp (to fit 7/8” pipe)

1 U-bolt clamp (to fit tower leg)

Several feet of aluminum wire (clothesline wire), small gauge

the pleasure of testing
something that worked ter read full scale (100
right the first try. | was for-
tunate enough to have a
Gunn diode oscillator oper-
ating at 10.5 GHz and the
waveguide-horn from an of gain
old police radar detector.
The Gunn oscillator was set
up facing the waveguide
detector at a distance of
ten feet and the meter read-
ing was noted. The Gunn os-
cillator was then pointed at
the mouth of the dish, and
by standing to one side and
moving the detector around,
I was able to locate the
point of highest rf concen- quencies below 10.5 GHz
tration. This point was
262" from the vertex of
the dish, only a half-inch off

the design and now the me-

microamperes). This was
much greater than the di-
rect reading without the
dish, indicating a great deal

then moved to a point three

dish and the detector was
used at the rear of the dish
to check for rf leakage
through the mesh cover.
None could be detected
This would seem to indicate
that spacings greater than
%" could be used for fre-

Miscellaneous
The pipe-flange center

hub makes horn attach-

ment easy. You may wish to
thread a short pipe nipple
into the flange and slide a
piece of aluminum tubing
or PVC plastic over the nip-
ple to mount the horn. You
can clamp the two together
with screw-type pipe clamps
or hose clamps.

Conclusion

If you should build a
parabolic reflector from

given, | believe that you
will be well pleased with
. the results. | certainly am. |

in the design of dishes that |
RO ETAME have completely dropped
X the MDS project and | am

— TOWER LEGS 4
presently contemplating a
12 footer for satellite recep-

Lol

TOP VIEW

Fig. 4. Supporting and mounting construction details. tion. Good luck. B
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The Gunn oscillator was

feet from the front of the

the solar book information

have become so interested
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Alaska Microwave Labs

4335 E.5TH STREEY — DEPYT. 73
ANCHORAGE. ALASKA 99504
{907)339-0340

TRANSISTORS

FT5.0GHZ

FT5.0GHZ
FT4.5GHZ

BFR90
BFR91
NEC 02135
TYP NF 2.7D0B MAG
208 @2.0GHZ
NEC 64535

NF 2.0 DB MAG
150B @2.0GHZ

HOT CARRIER DIODES
MBD 101 UHF $1.50

ND4131 4GHZ NF—5.75D8 $19.00
4GHZ NF—6.5 DB $2.00

CHIP CAPACITORS

1.2, 22, 33 47, 68

10, 18, 22, 27, 47

100, 120, 180. 220, 270
330. 390, 470, 560, 680
820, 1000, 1200. 1800
3900. 8200

TEFLON CIRCUIT BOARD
Approx. 3.5"'x5.0"x.010
Approx. 3.5'x5.0x.0312
Approx. 3.25"'x5.0"x.0625

FEED-THRU CAPACITORS
1000 Pf Solder Type $.50
470 Pt Solder Type $.50
DUAL GATE MOSFET

GaAs FETS

MGF 1400 NF 2.0DB
@ 4GH MAG 15DB

FT8.5GHZ

MGF 1402 NF .8DB
@ 4GH MAG 18DB

RF - IF I1.C.

MWA—110
RF-IF Amplifier |.C
1 To 400 MC 14 DB Gain Typ
2.5 out @ 10B Gain Compression
3 Terminal In, Out & Ground
MWA—120
Same as 110 But 8.2DBM
Out at 1DB Gain Compression
MWA—130
Same as 110 But 18DBM
Out at 1DB Gain Compression
MWA —320
1 To 1000 MC 8DB Gain Type
11.5 Out @ 1DB Gain Compression
1DB Response Flatness
NES64 PLL
NES92 Video Amp

CHIP RESISTORS

COAX CONNECTORS
BNC Chassis Mount Sq. Flange
BNC Plug for RG-58
SMA Chassls Mount Sq. Flange
SMA 5Chassis Mount Tab Terminal
SMA Plug for RG-58
SMA Plug for RG-174
Type N Chassis Mt. Sq. Flange
Type N Plug For RG-9/RG—8
Type N Double Male

PISTON TRIMMERS
Triko 201-01M .5-3Pf, 1-8Pt, .3-1.8Pf $2.50

CLOSED AT 8PM PST
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TenTec OMNI/D Series C
Transceiver . $999

YAESU FRG-7700 Full
Coverage RCVR . $489

YAESU FT-207R $269

KENWOOD TS-830S 9-
Band XCVR .. In Stock!

KENWOOD TR-7800 2-
Meter XCVR .. In Stock!

TEMPO S-1 __ only $239
With Touchtone® . 269

APPLE Disk Based Sys-
tem: Apple Il or Il Plus
with 48k RAM installed
and DOS 3.3 $1899

Apple prices include prepaid shipping
within continental United States

Quantities limited... all prices

subject to change

Erickson is accepting late model

amateur radio equipment for service:
full time technician on duty
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(800) 621-5802

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

9:30-9:00 Thursday n

9:00-3:00 Saturday

ERICKSON
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WHAT WILL YOUR NEW
RIG BE LIKE?

Read 73 and Find Out

The magic of digital electronics is coming to ham gear. . . and you'll be able to read about these
developments in 73. There probably will be more changes in ham equipment in the next few
years than ever before in history. You'll see these changes coming in 73, where you'll read about
the experiments and pioneering. 73 has more articles than any other ham magazine . . . often more
than all the others combined.

When sideband got started, it was moved along by the many pioneering articles in 73. In the 60s
it was solid state, with several times as many articles on the subject than in all the other magazines
combined. When repeaters and FM got going about ten years ago there were over five times as
many articles on the subject published in 73 as in all other ham magazines combined. . .and you
can see what changes that brought to hamming. Now we're looking at exciting developments
such as narrow band sideband for repeaters. . . which might give us six times as many repeaters
in our present bands. We're looking at automatic identification systems which may make it possi-
ble for us to read out the call letters of any station tuned in. . .and even the development of self-
tuning receivers.

Will stereo double sideband techniques make it possible to have up to 30 times as many stations
within a given HF band as is now possible? Hams will be experimenting and reporting on these
developments in 73. 73 is an encyclopedia of hamming. . . present and future. . .and justa bit of
the past, too.

Without the endless fillers on station activities and club news, 73 is able to
publish far more information. . . valuable information. ..on hamming and
ham equipment.

You may or may not be a pioneer, but you certainly will want to keep up
with what is happening and what the new rigs are going to be like. And, frank-
ly, your support of 73 is needed to keep this type of information coming.

V@§g bill me for 1 year of 73 Magazine at $25.00

Neno ===y & S o=

Address

(ST A— ___State Zip.

Canadian $27/1 year only, US funds. Foreign $35/1 year only, US funds
Please allow 4 to 6 weeks for delivery
73 Magazine ® PO Box 931 @Farmingdale, NY 11737
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UNIVERSAL CONVERTER UPGRADE
ABM-200 !
BUTEX CORP
' -PASS THE FCC EXAM—
+5v MORSE
— ANNOUNCING
' the New 1981
T =L = ;12 vDC s LICENSE THEORY REVIEWS
! " P e FOR THE
The ABM-200 is a universal code converter ocel TU8 812 vDC
tor translating between ASCII and Baudot. i ! % TRS-80 16K Computer
or between Morse and ASCII (or Baudot) MICROWAVE ANTENNA COOKBOOK d
Also used as TTY® speed and line length e e SN ® 12 Programs Per License Class
converter. inserts directly between TU and S. VISA andt MASTER ® Each Comprehensive Package
TTY® RS232 & current plus 40 char FIFO ) Add 32 Virgin
butter. Write for details $210. sales tax Totals 98,000 Bytes.
| ® General, Advanced or Extra.
@8  oem inaures invtea, M. $19.95 ., $39.95
T=s —aanm SMP each forall3 383
X X Corporation |.-s2 Su
perior Microwave Products, Inc.
9861 Chartwell Dr P.0. Box 1241 Rze ! MICRO-80™ INC.
Cc.0D. Dallas. Texas 75243 Check Vienna, Va. 22180 $-2665 No. Busby Road
214-349-2490 b o
Qak Harbor, WA 98277
l / S SIS — - s e \\
) Al : 2m AMPLIFIER :
L Ad N , I
10 METER CONVERSION KITS \—E I
FOR CB RADIOS AM-FM & SSB P ' .
e u (] ”
@ Kits for over 300 Models of CB SDM‘()N |
Radios ) .
A. '
@ Low Cost from $10.00 S5 ush ! |
Easy to Instail with All Instructions A
Tune-Up Procedure Alignment
35w 2m FM AMPLIFIER KIT @ MODEL .. '
@ KITS FOR MOST POPULAR UNITS 335-K @ 3IN-350UT @ 2IN-300UT | - \il < |
Over 5,000 Satisfied Customers ® 1IN-150UT @ COR @ CLASS C > .
e 4.5 A AT 13.6VDC @ BNC s Build your own aircraft radios. »
@ Write or Call Today for Our Free CONNECTORS ASK ABOUT OUR : 381 FREE CATALOG. .
1834 Ceigiogtie OTHER VHF & UHF MODELS OUT OF STATE? CALL TOLL FREE.  *
[ ] —— s @ =
AMERICAN CRYSTAL SUPPLY COMPANY Communication Concerts Inc. | | 2i%, ¢ Radio Systems
0B 382 2648 NORTH ARAGON AVE s OTHERWISE ¢
WYarfnout:xSl:fomn LS ©Allg), & 2h — 2722303 / Technology, Inc.
3 f— § 10985-G GRASS VALLEY AVE
(617) 771-4634 w7 (513) 296-1411 @ 03 L
ke > L e — GRASS VALLEY. CA 95945

z 1981 FAR EAST ELECTRONICS TOUR X

The Electronics Tour for Marketing, Purchasing, Engineering, Manutacturing, & Product Development Managers and Executives to Meet
with Foreign Distributors, Reps, Suppliers, & Buyers, and to Develop Foreign Business Contacts Through Individual and Group Meetings.

Date: October 7-21, 1981
and
October 8-23, 1981

HIGHLIGHTS
Japan Electronics Show In Osaka Talwan Electronics Show In Talpel
Korea Electronics Show In Seoul Hong Kong Consumer Electronics Show

# Arrangements for Group and Individual Business Meetings  Dally Program for Participants Interested in Importing  Dally Program for Participants Interested In Exporting
= Business Briefings by Local Governments, Chambers of Commerce, and U.S. Embassy Commercial Officers « Free Time for Individual Appointments  First Class Hotel
Accommodations # Daily Show Transportation

PRICE For more Information and brochurs, call or write to:
From West Coast $2,290 Ellen Heather
From East Coast $2655 Commerce Tours Intemational - 332
Price Includes: airfare, hotels (double occupancy), land 870 Market Street, Sulte 742
transpontation, dally American break!ast, dinners, cocktalls San Francisco, CA 84102
& clity tours In each country,. . . and more! (415M433-3072 or 433-3408
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Fred Comps K8KUZ
28620 Florence
Garden City M1 48135

Help for the HW-2036

— hum mods for Heath-equipped hams

Imost immediately af-

ter | put my Heath-
kit® HW-2036 on the air,
two problems cropped up.
First, there was a terrible
hum on the transmit audio
whenever | tried to work

i P
-:_‘9 RS
_‘_'. o

Photo A. This shows the completed modification. The PL adjustment pot is mounted

through a repeater, and sec-
ond, the phono plug coax
connector kept coming
loose. Daunted but not de-
feated, | put the thing back
on the bench and proceed-
ed to dig into the problems

with great exuberance.

If you live in an area that
doesn’t require a Private
Line® (PL) for repeater ac-
cess you may never have
noticed the hum. But if you
use PL you undoubtedly

horizontally behind the deviation pot. Note the coax pigtail at the antenna jack.
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have been told that you
have a noticeable—if not
objectionable —hum on
your signal. It's not hum-
ming because it doesn’t
know the words, it’s hum-
ming because the injection
level is simply too high. Un-
fortunately, Heath did not
see fit to include a level ad-
justment. Enter modifica-
tion #1.

The square-wave output
from the tone generator is
fed through several stages
of RC filtering to R134, a
470k resistor. (See Fig. 1)
Although R134 is part of the
waveshaping network, its
actual value does not ap-
pear to be critical. Replace
it with a pot and you’ll have
a tone level adjustment.

In my first attempt at this
mod, | used a 750k pot—
and promptly ran out of ad-
justment range! A second
trip to the junk box pro-
duced a 2.5-meg linear PC
board pot that worked very
well. Actually, any value
from 1 to 5 meg will work.
The lower the value, the
easier it is to adjust—but
the more you risk running
out of adjustment room

To prepare the pot, first



solder one end terminal and
the arm together. Then
solder about 3/4-inch
lengths of wire to each end
terminal. Bend the leads
straight back from the front
of the pot and set it aside
for a few moments.

Pull the bottom cover off
the rig to expose the trans-
mitter circuit board. R134 is
located behind the devia-
tion pot. (See Fig. 2.) Snip
the resistor in half, crush
the carbon and composi-
tion from the leads, and
bend the leads straight up.
Now solder the leads from
the pot to the leads pro-
truding from the circuit
board. Be careful —not too
much heat—you don’t
want the solder to flow on
the foil side of the board

To adjust the pot, set it
for about 500k and get into
a QSO on a PL-controlled
repeater. Slightly increase
the resistance on each
transmission. When the
other stations report that
they can no longer hear the
tone, note the position, but
continue increasing the re-
sistance until you can no
longer hold the machine
Then set the pot midway
between those two points.
If you find that you can no
longer hold the machine
while the tone is still audi-
ble, check the frequency of
the tone.

As long as you have the
rig on the bench, you may
as well consider one other
simple mod. My rig is in and
out of the car several times
a day. At that rate, it didn’t
take long for the phono
plug coax connector to be-
come loose and inter-
mittent. After taking the rig
apart several times to

PART OF 3

tighten up the connector, it
finally dawned on me that
there must be a better way.

One way would be to re-
place the phono jack with a
chassis-mount BNC con-
nector. That would require
some (slight) mechanical re-
work of the box, however.
Since my mechanical abil-
ity is zero— | can’t even put
the cap on a peanut butter
jar without getting it cross-
threaded—1 began consid-
ering alternative solutions.
| decided that a short piece
of coax and a few con-
nectors could do the trick.

For most practical pur-
poses, the input and output
characteristics of a half-
wave section of coax are
the same. If you were to
solder a half-wave section
of coax to the output of the
rig, you would effectively
move the output point to
the end of the coax. That is
the theory.

To put theory into prac-
tice, solder a UG-89/U BNC
connector to one end of a
piece of solid-dielectric
RG-58. On the other end,
solder a phono plug. The
distance from the open end
of the UG-89 to the tip of
the phono plug should be
24-1/2 inches.

Now, tack solder the
phono plug to the antenna
connector on the rig. | em-
phasize tack solder, be-
cause you may eventual-
ly have to take the rig apart
for maintenance, and a
completely soldered con-
nection would be a bear to
get apart.

Replace the phone plugs
in your car or shack, or
wherever else you operate,
with UG-88/U connectors;
you’ll be back in business

FB’T
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e Ao S g TONE
l i l 2 ouTPuT

800-845-6183 |

G.I.S.M.O.
2305 CHERRY ROAD
ROCK HILL, S.C. 29730

“LOOK?”

THIS BIG (S IS THE

SYMBOL OF
METROLINA'’S FASTEST
GROWING HAM DEALER

(803)366-7157

v 27

Service Department
Call 803-366-7158

without intermittent coax
connectors.

There are several other
mods which | would like to
describe in future articles.

In the meantime, you can
enjoy operation without
intermittent coax connec-
tors and without the
hum. B

L

Fig. 2. The physical location of R134 behind the transmitter
Fig. 1. The tone generator, 1C102, and the electrical lo- deviation pot. Most minor components have been omitted
cation of R134 in the output circuit.

for clarity.
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Andrea Favara HR1ADF
Apartado Postal T-243
Tegucigalpa, Honduras
Central America

The Honeymoon is Over

— hints and kinks for ham husbands

I-et me tell you the tale of
K9CNC and how he
turned a YL into an X-XYL
through the marvels of
amateur radio.

A bright and shining boy
was he, happy in love with
his bride-to-be, and an
eager radio amateur, as
well. He never thought to
tell the love of his life much
about his involvement with
radio, thinking that, most
likely, she wouldn’t be all
that interested.

Came the wedding day
and the honeymoon, and
our happy lad drove up in
the new family car, now
completely outfitted with
an Atlas 210X and a Hustler
whip antenna. The new Mrs.
was taken aback.

> .and what’s that
thing sticking out of the
trunk?”” she asked

He explained with boyish
innocence that it is for
radio contacts, and that as
they drive north on their
wedding trip, he should be
able to pick up ham opera-
tors in parts of the world he
could never contact before.

“"What’s the matter?”” she
asked somewhat subdued.
“Don’t you want to talk to
me?”’

Well, they were off.
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Somewhere along the
Florida turnpike he picked
up Australia. As they
reached Georgia, British
Columbia was 20 over 9.

Just sitting here with my
XYL, driving up to New York
City and watching the stars
come out,” he purred con-
tentedly to a CQer from
Pago Pago.

“What's an XYL?’ the
new bride asked from her
forgotten corner of the
front seat. You see, she had
expected a bit more snug-
gling and a lot less conver-
sation from parts unknown.

”Oh, that’s you. . .my ex-
young lady,” he threw off
casually in her direction as
he monitored a group of
rag-chewers from Maine,
Massachusetts, and Guan-
tanamo Bay.

This came as a bit of a
shock to the poor girl. Only
this morning she was a
young lady, and now she
found herself over the hill.
A doubletake to the bright,
gold band and the first
shreds of doubt began to
bloom: a bride in the morn-
ing and a ham widow by
dark

Slowly our little bride
came to hate the squawk-
ing little black box and to

look on with embarrass-
ment and discomfort when
the antenna worked itself
loose and tangled up traf-
fic, as it frequently did. The
honeymoon was over.
Quickly.

Moving in to the new
QTH only added to our
XYL’s joys. Where was her
OM? Helping to carry the
packing crates upstairs, de-
ciding where to put Aunt
Mary’s lamp, or adjusting
the water heater? ‘Course
not. He was hanging by his
heels out their 9th floor
apartment window, making
the final arrangements on
his dipole.

"My heavens,’”’ she
breathed. She would really
be a ham widow if he wasn’t
more careful. He survived
sufficiently, however, to
commandeer her best table
for his transceiver, meters,
and tools, smiling as he
placed Aunt Mary’s lamp in
the perfect position to
properly light his log and
happily scattering his QSL
cards decoratively over her
new wallpaper. He got his
shack in order long before
he tapped the first nail in
the wall to hang the wed-
ding pictures.

Life went on for the XYL

and her OM. He came
home from the office,
kissed the little woman hel-
lo, and headed for the
shack. “K9CNC here on
schedule,” while the dinner
got cold and the XYL began
a slow burn. One day she
had had enough. She left
the ring on his QSL cards,
murmured a quick 88,
pulled the plug, and QSTed

How to Keep Your XYL from
Becoming an X-XYL

Poor K9CNC was a sorry
case, indeed. Radio wasn’t
the only cause for his prob-
lems, but it was a contribut-
ing factor. It is an acknowl-
edged fact that a radio op-
erator can appear to be a
strange breed of cat, espe-
cially to a wife who has no
personal involvement with
the romance of the airways,
except to watch the back of
her husband as he hunches
over his CW key or rag-
chews with a DX station she
can’t hear herself and won-
der why? You can be certain
she would much prefer that
he be romancing her. . . or
at least talking to her.

There are a lot of women
who have become resigned
to being ham widows
They’ve gotten accustomed



to watching the food get
cold on the dinner table
while they nag at their mi-
crophone-mouthed mani-
acs, or while they stand by
the door, waiting for their
Good-Samaritan husbands
to finish that last, never-
ending phone patch, as the
concert starts without them
or the shopping center
closes for the night.

As an XYL myself, | can
vouch that tolerance and
understanding did not
come easy. It took until |
became a radio amateur to
come to understand the ties
that bind the enthusiastic
ham. You don’t have to turn
your wife into an Extra-class
operator to make life more
livable, but with a few re-
minders, you might just be
able to turn off (instead of
tuning out) her long-suffer-
ing sighs, give her a greater
appreciation for your hob-
by, and turn her on to the
magic of radio for herself
Be careful, now. Don’t be
too good at this or you
might find yourself a ham
widower

Introduce Her To the Hobby

Don’t lecture, but do
make it a part of your daily
conversations to fit in ex-
planations about simple
electronics, history statis-
tics, and/or the motivations
that make for a radio ama-
teur. She will become a
more understanding part of
your world when you share
it with her.

Explain It To Her

If you are a serious ham
and enjoy spending time
with the rig, explain that
from the onset. Tell her it is
a hobby you enjoy, have
long cultivated, and from
which you take great plea-
sure. She’ll appreciate the
pastime more if she under-
stands what you went
through to master the code
and pass those exams and
sacrificed to construct or
purchase the equipment. If
she is new to the game, she
is going to be doing a lot of
wondering, as she sits alone
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watching TV or reading a
book, as to why you have so
much to say to strangers
and nothing to say to her.

Explain the Lingo

Don’t offhandedly throw
out an explanation (as
K9CNC did) that XYL means
ex-young lady, without
cushioning the blow. When
you know nothing about
the jargon, a young lady is
one thing, while an ex-
young lady is something
else again. Don’t rattle off
abbreviations she couldn’t
possibly have any back-
ground knowledge about,
as you spin your dials and
rotate your antenna. Take
the time to stop, give her
your full attention, and an-
swer her questions, no mat-
ter how simple or how com-
plex. She’ll retain informa-
tion presented this way, be-
lieve me. It seems one of
the great complaints from
non-hams is their failure to
understand what is being
said. It turns them right off

Don'’t Be Condescending

If you are going to try to
make your hobby under-
standable to a wife who has
difficulty plugging in the
toaster or setting the clock,
don’t lecture as if you
didn’t expect her to under-
stand. Again: Answer her
questions. Explain a point
as many times as it takes, if
she is interested. . but
don’t get angry at her if she
still doesn’t understand.
After all, it is not her hobby:
It's yours. She might pleas-
antly surprise you someday
with her knowledge, as she
proudly shows off your
shack and finds she can
speak intelligently about
the operation of your
Yaesu, Kenwood, or Swan.

Never Put Your Shack
Before the Needs of the
Household

Even the most unmathe-
matical of wives can quick-
ly calculate the difference
between the time it takes
for you to run down to
Radio Shack when you

W2ONV
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At last!! — a safety belt designed to meet
the safety needs of radio amateurs, radio
stations, TV stations, boat owners, painters,
construction workers, maintenance people

A “must” for Safety!
‘75 Bl Salerns
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diameter nylon rope fit-
ylon webbing,
» 37

lon body comfort pad is secured to

need a new connector or a
piece of 75-Ohm coax and
how long it takes for you to
take out the trash, get
around to mowing the lawn,
or to bring home a new
stopper for the sink.

Make the Shack a Welcome
Place

Just because the little
woman is not an electronic
wizard, she can be trusted
within 10 feet of your
equipment. If she moves
your dials or misarranges
your meters or tools, don’t
jump at her. Instead, use
the incident as a way to
continue your introductory
course in electronics. Make
the shack and your equip-
ment comfortable, interest-
ing, and familiar to be
around. Turn the shack into
a place where she can come
and talk to you as well as a
place where you go to talk
to your fellow aficionados.
When she brings you that
needed cup of coffee, occa-
sionally ask her to pour one

for herself and join you.
Show her the same courte-
sies you show to your
fellow hams on the air.

Don’t Let the Hobby Get
Out of Hand

Don’t turn every avail-
able space like the back-
yard, garage, or spare room
into a graveyard for elec-
tronic equipment. It's easy
to become a collector, but
keep it within reason, and
keep it neat.

Encourage Her Interest in
Radio

If your XYL gets bitten by
the radio bug, become her
teacher, or point her in the
right direction toward a
course of study. You'll have
a partner in the shack, a
worthwhile experience to
share, and a little woman
who can appreciate your
true meanings when you
tell your fellow amateurs
you've got an XYL that’s 40
over 9. That's some Young
Lady. B
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ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
(AMSAT), P.O. Box 27, Washington, DC
20047. Please write for application.

For a FREE SAMPLE COPY please
send $1 to cover First Class Postage
and handling to: Orbit, 221 Long
Swamp Road, Wolcott, CT 06716.

* YOU ASKED FOR IT

A COMPLETE REPEATER STARRING
THE MARK 3C SUPERCONTROLLER

ALL the unique features which make  AND NOW, even the repeater is builtin —
Mark 3Cthe Jeader in © Receiver sens. 0.25 UV

contioles © Super crisp audio
e Autopatch ¢ Transmitter output 2W
s Reverse patch PLUS options —
* Autodial
« 40 Functions e Power amplifiers (pick your level)

¢ Sub-audible tone

o o ¢ Control receivers

o Custom tail messages
* Digital tone decoding
* Microprocessor control

MARK 3CR REPEATER
144-220 $1645
MARK 3-C CONTROLLER $1095

Call or write for specifications

MICRO CONTROL SPECIALITIES (617) 372-3442
23 Eim Park, Groveland, Ma. 01834

» 49

MKB-2000

Complete set of alphanumeric, punctuation, and

special function keys

512 character text buffer

10 reprogrammable 50 character message memories

5-99 WPM, keyboard selectable

Built-in sidetone with adjustable tone and volume

Buffer/Memory fullness indicators

1 year warranty on parts and labor

Attractive anodized brushed aluminum and gray

wrinkle finish case, only 13.3x 9.4 x 3.5in.

* RTTY/ASCI option includes—'"Brag Tape' interface,
CW ID, QBF and RY test messages, auto CR/LF and
LTR/FIG shift

¢ Other options—Memory expansion, AFSK modulator

MKB-2000 (Morse Only) $319.00
ATTY/ASCII Option 75.00

® o o 00 0 o

Send For

Free Information
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QUALITY AT AN AFFORDABLE PRICE

Add $5.00 per unit for shipping U.S.A.

IDGMJELECTRONICS, INC.
787 BRIAR LANE, BELOIT, WISCONSIN 53511

MVD-1000

Copies Morse Code directly from your receiver

Automatic speed tracking with self calibration

6-60 WPM speed range

Manual speed tracking to give operator more

control

Active filters and digital sampling for increased

noise rejection

Operates with any TV set, no expensive monitor

needed

* Two page display with 16 lines of 32 characters per
page

* Attractive anodized brushed aluminum and gray wrinkle
finish case, only 3 x 10 x 10 in.

¢ RTTY/ASCH option includes demodulator

MVD-1000 (Morse Only) $369.00
RTTY/ASCH Option 89.00

)

(608) 362-0410

a1




FOR THE
ENPERIMENTER

CRYSTALS & KITS/OSCILLATORS « RF MIXERS « RF AMPLIFIER »+ POWER AMPLIFIER

0X OSCILLATOR
Crystal controlled transistor type. 3 to 20 MHz, OX-Lo, Cat. No.
035100. 20 to 60 MHz, OX-Hi, Cat. No. 035101.

Specify when ordering.

$6.31 ea.

_J
r——. 3
MXX-1 TRANSISTOR RF MIXER "
A single tuned circuit intended for signal conversion in the 3 to 170 l £
MHz range. Harmonics of the OX or OF-1 oscillator are used forl/
injection in the 60 to 170 MHz range. 3 to 20 MHz, Lo Kit, Cat. No.
035105. 20 to 170 MHz, Hi Kit, Cat. No. 035106.

Specify when ordering. $7.02 ea.

OF-1 OSCILLATOR

Resistor/capacitor circult provides osc over a range of freq with
the desired crystal. 2 to 22 MHz, OF-1 LO, Cat. No. 03t108, 18
to 60 MHz, OF-1 H Cat. No. 035109.

Specify when ordering.

$5.42 ea.

PAX-1 TRANSISTOR RF POWER AMP
A single tuned output ampilifier designed to follow the OX
oscillator. Outputs up to 200 mw, depending on frequency |
and voltage. Amplifier can be amplitude modulated 3 to 30
MHz, Cat. No. 035104.

Specify when ordering. $7.34 ea.

&
{«i/‘ | SAX-1 TRANSISTOR RF AMP
) ™ A small signa! amplifier to drive the MXX-1 Mixer, Single tuned
i @ { input and link output. 3 to 20 MHz, Lo Kit, Cat. No. 03512. 20 to
V5% " F 170 MHz, HiKit, Cat. No. 035103.

Specify when ordering.

$7.02 ea.

BAX-1 BROADBAND AMP _

General purpose amplifier which may be used as a tuned or _#
untuned unitin RF and audio applications. 20 Hz to 150 MHz

with 6 to 30 db gain. Cat. No. 035107.

Specify when ordering. $7.34 ea.

.02% Calibration Tolerance

EXPERIMENTER CRYSTALS (HC 6/U Holder)

Cat. No. Specifications

031080 “3t0 20MHz — Forusein OX OSCLo $6.88 ea.
031081 *20to 60 MHz — Foruse in OX OSC Hi $6.88 ea.
031300 *3to 20 MHz — Foruse in OF-1L OSC $6.88 ea.
031310 *20 to 60 MHz — Foruse in OF-1H OSC $6.88 ea.

'Specify when ordenng

Shipping and postage (inside U.S., Canada and Mexico only) will
be prepaid by Intemational Prices quoted for U.S.. Canada and
Mexico orders only. Orders for shipment 1o other countnes will be
quoted on request

INTERNATIONAL CRYSTAL MFG. CO., INC.
v 36 10 North Lee / Oklahoma City, Okla. 73102
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Code reading

makes ham radio

more fun!

RSCILs8E08)
. AEEan

Field Day 2

A code reader can add to the
fun of ham radio by allowing
you to copy many signals that
are too complex or too fast to
decode by ear.

You can get in on such things
as news-wire service transmis-
sions, weather information and
financial reports that are sent
by radioteletype (RTTY), ASCIl
computer language or Morse
code.

Some code readers only copy
one or two types of signals, but
the Kantronics Field Day 2 '™
allows you to copy RTTY at 60
67, 75 and 100 WPM Baud, ASCII
at 110 and 300 (if sent as it is
typed) WPM Baud and Morse at
3to 80 WPM

The Field Day 2 even has an
editing program to improve
sloppy Morse. You get more of
the message and fewer illegal
character signs than with other
code readers. With a Field Day 2
you aiso get a 24-hour clock
code speed display and TTL
compatible demodulator out-
put

The Field Day 2 is a complete
unit in one package with alarge
easy-to-read, 10-character dis-
play and is backed with a full
year limited warranty

Code reading makes ham
radio more fun, and now you
can get started with one com-
pact, versatile unit, at $449.95
suggested price, the Field Day
2.

Call or visit your Authorized
Kantronics Dealer for a demon-
stration!

K< Kantronics

(913) 842-7745
1202 E. 23rd Street
Lawrence, Kansas 66044

L----------J
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Univereal

(emmnnirniinnc

2300 ..

CONVERTER KIT : \ | 38.50
COMPLETE WITH PC BOARD. PARTS
AND 10 PAGE BROCHURE

COMPLETE BOARD. .4 b 4 .. 65.00
ASSEMBLED AND TESTED

POWER SUPPLY ‘el s 19.50

CIGAR ANT. .. .. .. 30.00

ATTENTION MOBILE HAMS

Vehicles—Aircraft—Marine
15§ METER MOBILE TRANSCEIVER
CW & USB
NCG 15SB

33 ELEMENTS. PHYSICALLY STRONGER COMING SOON; PREAMP, SUPER

THAN LOOP YAGL. EQUAL IN GAIN VERTER. AND 2300 MHZ TRANS-
MITTER

THE STOPSIGN BOARD WAS DEVELOPED AT OUR LAB FOR OPTIMUM PERFORMANCE
WITH LOW COST, THIS IS NOT A COPY (ALTHOUGH WE ARE COPIED) WE STRIVE TO
MAINTAIN THE ORIGINAL QUALITY

UNDERSTANDING OUR PRODUCTS MAKES SERVING YOU BETTER

TERMS: COD—MO. BANK CARD, CHECK
vish <

HOURS: 8.30 AM—4.30PM C ST M —F ‘

r.0. BOX 6302 ARLINGTON, TEX. 76011
817-265-0391

THE QRP RIG WITH THE BIG RIG SOUND ACTIVE
NOISE BLANKER—RF GAIN—CW SWITCH
SQUELCH—MIC GAIN—DIGITAL FREQUENCY
DISPLAY—HI/ILO POWER SWITCH—13.8 VDC 5A
POSITIVE OR NEGATIVE GROUND. 95" x 85" x 25"

DEALER INQUIRY INVITED.

NCG Co. ..

1275 N. GROVE ST.
ANAHEIM, CALIF. 92806 (714) 630-4541

Rx for a Bad Day

is it one of those dull gloomy days when even the birds are walk-
ing, and it’s not a fit day to go out and put up that new stoper or in-
verted vee antenna you wanted to try? DX isn't coming through yet
because the MUF isn't right, some jerk squirrel keeps kerchunking
the repeater or plays tunes on the Touchtone® so that two meters
isn't fun. Maybe the wind played havoc with your beam last night
and now it looks like a limp pretzel or some modern art object, or
maybe your rig blew up in the middle of a
QSO or just before that sked with a rare sta-
tion in some far off land

Any fool knows all these things aren’t going
to happen to you at once. But if it is ‘one of
those days’ maybe you can just forget the
whole mess and brighten your and someone
else’s day a little by taking some time to think
of a fellow ham you admire and respect to
nominate for Dayton's “Amateur of the Year
Award” for 1981. No, it’s not too early to think
about it. It does take a little time and effort to
nominate some one for “Amateur of the Year.”

What is the stature of this individual that we
seek for recognition each year at Dayton?

First, he or she will be a well-respected per-
son in the community; a leader, not only in amateur radio activity,
but in civic activity as well. He will probably be licensed for at
least 10 years or more for it is long term overall excellence in ama-
teur radio that we are looking for

His contribution to amateur radio may be in any of the hobby re-
lated areas. Possibly his greatest contribution is in the engineering
field of our hobby, or his expertise may be in antenna design,
some new type of modulation or an improvement to existing de-
sign, etc. Maybe he has contributed greatly to improvement of
amateur regulations or possibly his contribution is the legal field of

our hobby, a very important one these days. Get the idea? In short,
an outstanding individual and amateur

In 1974, another award was established, the “Special Achieve-
ment Award.” This award is just what it would seem to be — an
award for one-time special event or specialized activity by an ama-
teur or group of amateurs. This activity may be in the engineering
field — QRP — DXpeditions —net activity — emergency work or
any one-time outstanding activity related to the amateur radio
hobby

Nominees for both of these awards may be from anywhere in
the world, not just the US.A

So! Don't just sit back and say, “Gee!, some-
body ought to nominate that guy for “Amateur
of the Year.” Don't wait for George to do it
Give us all the details you can gather, especia
ly activities that are directly attributable to him
or her

All nominations are carefully reviewed and
are saved from one year to the next for future
consideration and to allow some nominees to
develop to their full potential. All nominations
are considered for both awards, and the
awards will be presented at the 1981 HAM-
VENTION Banquet.

So, have you nominated some one in the
past? You may want to renominate him with
update on recent activities or just send in update information on
his latest accomplishments

Do it now! Besides you may win a set of free tickets to the
'HAMVENTION" for your nominee and yourself

For more information or nomination blanks (not mandatory)
write to the address below

HAMVENTION

P.O. Box 44 or
Dayton, Ohio 45401

Attention: Awards Committee

Bob Roettele, WBUNV
Awards Chairman
1299 Hanes Road
Xenia, Ohio 45385
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CALL TOLL FREE

800-538-5000

CALL US FOR VOLUME QUOTES. ALL MERCHANDISE 100% GUARANTEED.
WE WILL BEAT ANY COMPETITORS PRICES. GIVE US A CALL AND WE'LL PROVE IT.

MA1012A CLOCK MODULE 8038

Complete alarm clock module with special INTERSIL
transformer and spec sheets included. FUNCTION
Just add switches. GENERATOR

899 ea. 3/24 3.99ea 5/17.50

US PATENT
4080601

. 95H90
.43” Common Cathode LED Display 350MHz
These are first quality RED displays ECL
manufactured by H.P. PRESCALER
#5082-7760 .79ea 100/$65 CHIP
7.99ea 5/35.95
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OUR NEW BANDPASS-
REJECT DUPLEXERS WITH
OUR EXCLUSIVE

BpBr CIRCUIT*

. . . provides superior perfor- THE COMPLETE LS SERIES

mance, especially at close Ty, AT THE BEST PRICES!
frequency spacing. DECODER 74LS00 (32 4 741.SB5| Luil.28) JI741SSITT75
# 74L.S02 .38 741.S86 .45  74LS191
Models available for all Ham CIRCUITS 74LS04 35 74LS93 .71 74LS195
bands. Special price for 74LS08 .38 74LS95  1.11 74LS221
Amateur Repeater Clubs mg]ggg 128 74LS10 32 74LS109 .49  74LS240
[ 2 74L.S20 .35 74LS138 79 74LS241
CALL OR WRITE FOR DETAILS: MC1358 1.79 74LS30 .35 74LS139 .79  74LS244
WACOM PRODUCTS' |NC LM380 1.29 74L832 .39  74LS151 .79 74L.S283
B 0 Moy 7157 LM565 .99 74LS38 .39 74LS153 .79 74LS298
W ; T°X 10 LM1310 1.90 741542 79 74LS157 .79 74LS367
aco, Texas ’ 741851 .35 7415158 .82 74LS368
817/848-4435 w19 tm 1 ggg ;1918 74L.S54 .35 74LS161 .99 74LS373
g 74LS73 .44 74LS163 .99 74LS374
_ 74LS74 .48 74LS174 119 74LS377
/f SREE \
MICROWAVE
POWER 4 position .99 7 position 1.09 LINEAR
TRANS[STOR gpos:t:on 1.02 8 position 1.14
Down Converters SALE i o 3 Lien 2
VOLTAGE REG's IC SOCKETS ] }
f 3 S|0tt9d POPULAR 78057 .89 79057 .99 8PIN  10/1.29 tuiéﬁfég tm;:oﬁ;g
' | anaoss W g | eeh | e g
l , A”'av TO-3 CASE 78247 99 7924T 119 18PIN 10199 | LM377 229 LM1488 139
' 115 WAT’I‘ 7805K 1.39 7905K 1.49 20 PIN 10/2.89 LM380 1.29 LM1489 1.39
| Antennas 7812K 1.39 7912K 1.49 22PIN 10/2.99 LM555V .33 LM1800 1.99
N l ] 78L05 .69 79L05 .79 24 PIN 10/2.99 LM556 .69 LM1889 2.49
, 79 10/699 78L12 .69 79L12 .79 28 PIN 10/3.99 LM565 .99 LM3900 .59
{ l witn D o) 78L15 .69 79L15 .79 40 PIN 10/4.99 LM566V 1.49 75451V 39
Converter
| byl LED MEMORY SPECIALS
| Y 535 00 SALE TIIEANSISTORS 2101 450ns  2.49 2708 450ns  6.25
] 2102-1 450 .99 2716 450 10.95
== RED 100/7.99 | 2N 3904 10/1.00 21L02-1 aso:: 1.29 2732 aso:: 20.95
VISA 2N3906 /
——— GREEN 50/6.99 PN2222 }8/}88 2112 450ns  2.99 2650 12.95
. 2114 450 4.35 Z-80 9.95
& YELLOW 50/6.99 e g S

DOWN CONVERTERS
o 16K RAM SALE

Pre-Assembled

Variable Power Supplies 45 ;ﬁ; 1%; 33 41 1 6 3 200 N S

7490 5/1.99

Also Available: Microwave transis mg' g;: gg 8 FOR 2995

tors. diodes. chip caps etc

P.B. RADIO SERVICE s

1950 E. PARK ROW IDRIIIv:IIERl?VIV)_E\hllf:EB:?,dINc. g'h_u,gi;,s"zufc;;z
0 sie. vd. minimum order. K.
ARL'NGTON TEXAS 7601 O S lo;ﬁbg;ii}g;ia ;5128 fz;d IS.:.ES:I-{:{“ Bay Area Res. add 6'2% sales 1
. 4 alil. Res. a: X sales tax. 'e.reser\'c‘ e": oh u; imi
(81 7) 460-7071 o 404 800-538-5000 :;::nli':ies n::li :Rsli:ul; mnruflclurer ll;‘ric::l:ulbilﬂ l:)

change without notice.
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Roger Grant
PO Box 638
W. Yarmouth MA 02673

he basic applications

of this conversion will
apply to most CB chassis us-
ing the 23-MHz series of
crystals. The chief difficulty
with this radio, which uses
no crystal trimmers, is to
figure the pF load for the
crystals needed. The load
of the circuit is about 58-60
pF, but since the crystals
are third-overtone cut, the

—

CB to 10

— part XXX: the Midland 13-866

load to request is about 22
pF cut for third overtone
operation. There are two
methods of approaching
this chassis, but changing
the 23-MHz crystals is
recommended. The for-
mula is simple: Just add 2
MHz to the existing
crystals

The crystals required are:
25.290, 25.340, 25.390,

BENT HOOKUP WIRE #18 — #20 SOLID

WHITE LEAD
TO 0SC

WHIT!
0

METHOD # 2

T "ADDED RIVET AND WIPER

*— JUMPER

€ LEAD
0sC.

\»crnoo ol
SOLDER ADDED WIPER TO WIPER

Fig. 1. Two methods of activating position 24- on the

channel selector.

® 00—
o Lo
*>, —

ADDED CRYSTALS

= TO 14 950 CRYSTAL
+ T0 14,960 CRYSTAL
-+ TO 14.970 CRYSTAL
- TO 14,990 CRYSTAL

-+ BLUE

= BLACK
- ORANGE

= GREEN

FROM
CHANNEL
SELECTOR
SWITCH

15220
15,230
13 240
15.250

e

o
I
It

4PDT SWITCH

e o o

2 gz

!

Fig. 2. Adding 24 extra channels to the Midland

13-866.
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25.440, 25.490, 25.540.

Changing these crystals is
simpler on an initial conver-
sion because their fun-
damental range is only 8
MHz, and they are far
easier to work with than
fundamental 16 MHz crys-
tals. In addition, it is possi-
ble to add 24 more chan-
nels to the synthesizer cir-
cuit by use of a 4PDT
switch and four more crys-
tals. Frequencies needed
are: 15.220, 15.230, 15.240,
and 15.250 MHz, which are
stock items at most crystal
houses, and range in price
from $3.50 to $6.00 each (so
shop around).

Activating the channel
24 position can be accom-
plished by locating the
white wire coming from the
selector switch and going to
TR6. Using a piece of
hookup wire, as diagramed,
or a spare wiper from an old
rotary switch, solder it to
this terminal in such a way
that it makes contact with
the switch when the defeat
cut in the switch meets the
normal wiper. (Refer to Fig.
1)

Install the new 25-MHz
crystals in place of the ones
removed from the circuit
board. Apply power to the
set, and with a frequency
counter check for oscilla-
tion at the collector of TR6.
If the oscillator is not func-

tioning, back out the slug
on T6 until the circuit fires.
With TR6 oscillating, you
now can proceed with the
tune-up procedure.

Connect a signal genera-
tor through a .01-uF capaci-
tor to the base of TR17
Ground the generator to
chassis ground, not the
case. With the set on chan-
nel 13, (23 if you are install-
ing the 15-MHz crystals as
well), inject a 29.115-MHz
signal with 1000 Hz, 30%
modulation (29.255 MHz
for channel 23). Adjust T12,
T13, T14, and T15 for max-
imum receiver output.

Key the transmitter into a
dummy load with a watt-
meter connected and tune
T1 through T9 for maximum
rf output. The relative out-
put function of the S-meter
may be used for this initial
tune-up. Then peak C24 and
L5 for maximum power out-
put. At this point, you
should have about 2- to 2.5-
Watts output. The value of
the tank coils in these sets
varies greatly, and it may be
found that maximum power
output occurs when the L5
slug is all the way out. If this
is the case, replace (22
(150-pF capacitor) with a
100-pF ceramic disc. This
will allow the coil to tune
over its mid-range and in-
crease power output to
about 5 to 6 Watts. Modula-
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LIFT GROUND BUS
ON CRYSTAL BANK

INSERT SERIES
CHOXE 8 CAPACITOR
TO CHASSIS GROUND

i BANK OF |4 MM?
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Fig. 3. VXO operation with the Midland 13-866.

tion can be increased by
removing TR8 from the cir-
cuit

Adding additional chan-
nels by using a 4PDT switch
is accomplished by remov-
ing the green, orange, blue,
and black leads going from
the selector switch to the
14-MHz crystals on the
chassis. Connect these
wires as diagramed in Fig. 2
With the switch down, the
24 low channels will be ob-
tained. With the switch in
the up position, the upper
range can be used

For frequencies other
than, or in addition to, the

normal 73 band plan, the
basic conversion has a
usable range of about 800
kHz without retuning.

VXO operation with this
radio can be obtained by
lifting the ground bus of the
14-MHz crystals and insert-
ing @ 10-uH choke and a
5-50-pF variable capacitor
in series with the crystal bus
to chassis ground, as in Fig.
3. This trick will work with
any fundamental crystals
up to about 16 MHz. Do not
attempt to use it on crystals
operating in the overtone
mode because severe insta-
bility will result. @

SENTRY QUARTZ _ssmmmste
CRISTALS /e

ON "“
TIME. |

If you want it on time,
call Sentry. It's that sim-
ple. And that fast. Because
Sentry offers the fastest delivery
time in the industry ... from five working days
to two weeks, plus 48-hour Emergency Service.*

Sentry delivers promptly because we know
the importance of production schedules and
delivery dates.

Sentry produces the highest quality, gold-
plated crystals available. Anywhere. Each crystal
is a work of art, utilizing state-of-the-art tech-
nology and the finest raw materials.

So when you want the finest crystals on time
call Sentry's TOLL FREE number 1-800-654-8850.

= Sentry

*Please allow extra time for precision, UHF and special
frequencies. Call to verify shipping times.

Crystal Park. ,-333
Chickasha, Oklahoma 73018

- Lunar’s new 2M 4-40P
Linearized Amplifier
makes your hand-held

i synthesized transceiver

* Has pre-amp for receiver
portion to increase power and
clarity of incoming signals.

* Amp and pre-amp functions
independently controllable.

85 Kurtz Street, Suite 10, San Diego, CA 92110
i@lephone 714 299-9740

10 to 40 WATTS OUT.

» Can be used with any
1-5 watt radio.

¢ Linearized so it's
compatible with SSB.

a GIANT!

* Remote control capability.

* Regulated voltage output as
required by the FT 207R and
TR2400 to conserve battery pack.

e Turns your 1-4 watt transceiver
Into a higher powered base
or mobile station.

* Made with the quality and care
that has made Lunar the leader
in linearized amps.

R L@NAR

alectronics®

Louis N. Anciaux

»~ Reader Service—see page 82
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The Nicad Conditioner

— help your nicads lose their memories

Mitchel Katz W2KPE
147-11 76th Avenue
Flushing NY 11367

uite a few nicad bat-
tery-charger circuits
have appeared in print late-
ly. However, as none of the
circuits would fill my re-

quirements, considerable
research and planning was
done before starting on this
project. Most of the charg-
ers described in articles
were for the preferred con-
stant-current method
Others used the constant-
potential system. Still
others used a combination
of both. Each of the articles

©
RY
&o S
BATTERY
RI
al R2
&—
Fig. 1. Conditioner circuit.
«12v.0.C
e
| 16
{ . '9_‘
RI O 4
l 2 5 il
START (] _s1 )} by 2 |
R2 s
1 3 13 l; )QI
bl s 2 s | x
1 “t 1] )
Ao " RY2
R3 R4
Fosc * T3Mz
N IS 1,048,576 12v

Fig. 2. Timer circuit.
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detailed the advantages of
its method, but neglected
to mention the disadvan-
tages. Let us look briefly in-
to each of the systems men-
tioned.

Constant-current charg-
ing is usually done at the
10-hour or 1C rate (C is the
rated capacity of the bat-
tery). This is fine, except
that it takes from 14 to 16
hours for a full charge—an
awful long time to be with-
out your HT! Some of the
newer chargers use con-
stant-current charging at
the .3C rate so that full
charge can be obtained in
as little as four hours. Re-
member that we must re-
place between 130% to
150% of the battery capac-
ity due to inefficiencies in
charging. This is a step in
the right direction, but we
must be careful about over-
heating as this can ruin the
cells

Constant-potential
charging is definitely not
recommended. With this
method, the charge would
start out at quite a high
level, resulting in some heat
being generated within the
cells. As we approach the
overcharge condition, addi-
tional heat will start to

build up. As the battery
heats up, the cell voltages
will decrease somewhat,
leading to even more over-
charge current and greater
heat buildup. This is called
thermal runaway, which
will eventually destroy the
cells. Because of this prob-
lem, constant-potential
charging is generally not
recommended. The voltage
cannot be set low enough
to prevent thermal runaway
and still fully charge the
cells.

Combinations of con-
stant-current and constant-
potential systems have
also been described. These
systems charge the battery
at perhaps the .3C or an
even higher rate. A voltage
sensor is provided so that
when the battery reaches
some predetermined level,
the constant-potential
method will take over. The
voltage here can be set to
hold additional charging
current to a suitable value
One drawback to this sys-
tem, however, is that cell
voltages can vary with
repetitive charges. It can
also vary with ambient
temperature. Then, of
course, suppose the bat-
tery develops a shorted
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Fig. 3. Circuit for complete conditioner/charger.

cell. All of these problems
mentioned will prevent the
battery from reaching the
sensor cutoff, so that high-
rate charging can continue,
eventually damaging the
battery

At this point, let me
digress. Some experiment-
ers and suppliers of charg-
ers believe that the charge
should be terminated after
replacing 130% to 150% of
the battery capacity. This is
to prevent losing electro-
lyte within the cells. Others
prefer the battery to remain
on a trickle charge which
may be as low as .01C of the
battery capacity. General
Electric Company’s Nickel
Cadmium Battery Hand-
book recommends that
nicad batteries be charged
at a fairly high rate, but that
at completion of the nor-
mal charging period they be
kept on a .1C-rate topping
charge. As all cells in the
battery may not have
identical characteristics,
the topping charge will per-
mit the weaker cells to get a
full charge without harming
the other cells. G.E. goes on
to say that most nicads may
be left on the 1C charge
rate for extended periods of
time without harm.

Another item worth men-

tioning here is the memory
effect of nicads, but since
we are all probably aware
of this condition by now, no
discussion should be neces-
sary.

Evolution of the
Conditioner/Charger

Very few chargers de-
scribed in magazine articles
or that are available from
the HT manufacturers take
into consideration the state
of charge remaining in the
nicad battery. If the battery
is not depleted when put in-
to the charger, this can lead
toward developing the
memory effect just men-
tioned. To prevent this from
happening, the conditioner
shown in Fig. 1 was devel-
oped. This can be built as a
stand-alone unit or may be
incorporated into a com-
plete charger system. Be-
fore the battery is placed
on charge, it is put into the
conditioner. It will immedi-
ately go into discharge at
the 1C rate. When the bat-
tery voltage drops to the
1-volt-per-cell cutoff point,
the relay will drop out,
thereby terminating any
further discharge. This pro-
cedure will not harm the
battery and it will erase any
memory effects

Parts List for Fig. 1

D1—Zener diode (1 V per cells in battery)

D2-—Silicon diode
R1—1000 Ohms, Y2 Watt
R2—75 Ohms, 10 Watts

RY—Coil rated at less than battery voltage

Q1—Motorola HEP S0038

Lamp is type 387 in suitable holder.

Parts List for Fig. 2

IC—HEP C4058P programmable timer

Q1—HEP S0038 transistor
D—Silicon diode

RY —12-volt relay with dc coil resistance greater than 250 Ohms

R1—2700 Ohms, %4 W
R2—6200 Ohms, Y4 W
R3—1 megohm, % W
R4—10k, Ya W

S1—Momentary contact push-button switch

C—22uF, 3V

Parts List for Fig. 3
T—Stancor P 6469, 25.2 V@1 A
F—1-A fuse

D1—Zener diode (1 V per cells in battery)

D2, 3—Silicon diodes
D4—1-A bridge rectifier
R1—1000 Ohms, 2 W
R2—75 Ohms, 10 W
R3—1000 Ohms, Y2 W
R4—250 Ohms, 10 W
R5—430 Ohms, 2 W
R6—620 Ohms, Y2 W

RY1—4PDT 12-volt coll (Allied Control TF 154C-C) (P and B KHU

17D11)

RY2—SPST 12-volt coil (greater than 250 Ohms)

S1—DPST toggle switch

S2—Momentary contact push-button-type switch
L1, 2, 3—Type 387 lamps in appropriate holders

C1—10uF, 25V

C2—4.7 uF, 35V

C3—47 uF, 35V

C4—50 uF, 50 V

Q1, 2—Motorola HEP S0038
IC1—7812 regulator

Another advantage
gained by this conditioning
is more operating time per
charge. In Fig. 1, the relay
used should operate on a
low current and have a coil
rating somewhat lower than
the battery voltage. Resis-
tor R is chosen so that the
total current drain on the
battery, including the pilot
light and relay, should total
the Ampere-hour rating of
your battery

To describe the opera-
tion of the conditioner:
When a battery which is not
fully discharged and has
greater than 1 volt per cell
is connected, current will
flow through the zener
diode. This will place a pos-
itive bias on the base of the
transistor, causing it to con-

duct. The relay is pulled in
and the discharge cycle
starts. When the battery
voltage drops to the 1-volt-
per-cell level, the zener
diode stops conducting,
cutting off the transistor
This causes the relay to
drop out, terminating any
further discharge

The next consideration in
the design of the charger
was the method to be used
| wanted a constant current
to charge at a fairly high
rate. As it is necessary to
replace about 130% of the
battery capacity for a full
charge, | decided to charge
at the .5C rate for approxi-
mately two hours to re-
place 100% of the capaci-
ty. At the end of this time
the charger should switch
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HI-GQ BALUN
Q

¢ For dipoles, yagis, inverted

vees & doublets
¢ Replaces center insulator :}‘ ?’f)
» Puts power in antenna v >
¢ Broadbanded 3-40 MHz
« Small, lightweight and HI-Q
weatherproof Batun

¢ 1:1impedance ratio

® For full legal power and more
* Helps eliminate TVI

e With SO-239 connector

$10.95 1r

HI-GQ ANTENNA
CENTER INSULATOR

~A A Handles full legal power
-/ % and more

$5 o 95 With SO-239 connector

HI-GQ ANTENNA
END INSULATORS

Rugged, lightweight. injection molded
of top quality material, with high dielec
tric qualities, and excellent weather-
abllity. End insulators are constructed
in a spiral unending fashion to permit
winding of ioading coils or partial wind
ing for tuned traps

Small, rugged, lightwelght,
weatherproof

Replaces center insulator

May be used for
e Guy wire strain insulators

¢ End or center insulators for
antennas

$4.95 * Construction of antenna load-

Patent No. h 3
4,001,350 ing colls or multiband traps
WITH HI-Q

PRICE WITH CENTER

MODEL BANDS LENGTH HI-QBALUN INSULATOR

Dipoles

D-80 8078 130 $28.95 $24.95

D-40 40115 66 25.95 21.95

D-20 20 33 24.95 20.95

D-15 15 22 23.95 19.95

D10 10 16 22.95 18.95

Shortened dipoles

SD-80 80175 90 31.95 27.95

SD-40 40 45 28.95 24,95

Parallel dipoles

PD-8010 80.40,20,10/15 130 39.95 35.95

PD-4010 40,20.10/115 66° 33.95 29.95

PD-8040 80.40/15 130 35.95 31.95

PD-4020  40,20/15 66 29.95 25.95

Dipole shorteners - only, same as indicated in SD models

S-80 80/ $11.95/pr

S-40 40 $10.95/pr

All antennas are complete with HI-Q Balun or HI-Q Antenna
Center Insulator, No. 14 antenna wire, ceramic insulators
100’ nylon antenna support rope (SD modeis only 50°), rated
for full legal power. Antennas may be used as an inverted V
and may also be used by MARS or SWLs.

Antenna accessories — available with antenna orders

Nylon guy rope, 450# test, 100 feet $3.49
Ceramic (Dogbone Type) antenna insulators T0/pr
S$0-239 coax connectors £E)

All prices are postpaid USA 48
Available at your favorite dealer or order direct from
Van
Gorden &
Engineering

BOX 21303, 5. BUCLID, OMIO 44121 Dealer Inquiries Inviled
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automatically ta the 1C
rate to complete the charge,
or for battery-topping.

Consideration was given
to the control device. Some
rapid-charge batteries have
a thermistor built in. As the
battery approaches full
charge, the resistance of
the thermistor will change,
triggering the control de-
vice to reduce the charge
rate. | found that the therm-
istor resistance would
sometimes change. Then
again, different manufac-
turers would use different
thermistors. Sometimes
they were different from
battery to battery. This
method, then, was discard-
ed

What was finally decided
upon was a timer method
of control. The Motorola
4058 Programmable Timer
proved ideal, as it can be
set for any time period
desired. The circuit of the
timer is shown in Fig. 2
Once the timer is triggered,
the countdown begins. At
the end of two hours, my
timer operates, pulling in
the relay for a low charge
rate. This system has prov-
en itself most reliable, with
none of the defects listed
for other charge-control
methods. A copy of the
4058 application bulletin
may be obtained by writing
to Motorola, or | will send
you a copy upon request
and an SASE

Fig. 3 shows the circuit of
the complete condition-
er/charger. Although the
parts listed apply for use
with my Motorola HT 220
Slimline using a 225-mAh
rapid-charge battery, the
same circuit can be applied
to any other battery. Only a
few resistors may have to
be changed to vary the
charging rates. The length
of the high-rate charge time
can be changed very easily
by changing two or three
jumper wires.

Several refinements were
added, such as pilot lights
to indicate the charger/con-

ditioner status, discharge,
high-rate charge, and low-
rate charge. The power
switch has been connected
as a safety switch to pre-
vent accidental battery
discharge. A self-testing
feature is also included. Be-
fore inserting the battery,
turn on the power switch
and press the start button.
The discharge light and the
high-rate charge indicator
lamps should come on. Re-
lease the start button and
both lamps will go out. If
you press the start switch
and the low-charge lamp
comes on, shut off the
power switch and then turn
it on again

Operation of the unit is
extremely simple. Once
you’ve checked the charger
as described, connect it to
the battery. The high-rate
lamp should come on. Press
the start button and the dis-
charge lamp should come
on. When the battery is
down to 1 volt per cell, the
high-rate charge lamp
should come on again. This
will now indicate that the
battery is receiving its
charge

As soon as the battery
goes into the charge mode,
a pulse is sent to the timer
to initiate the countdown
At the end of the scheduled
period, the timer will pull in
relay 2, shifting the charge
to the low rate. High-rate
charging was purposely lim-
ited to 100% return rather
than 130% to prevent over-
heating of the cells

This charger has now
been in use for over a year,
and it performs flawlessly

A fully automatic system at
last! I

References

1. Nickel Cadmium Battery
Handbook GET 3148A, General
Electric Co., Battery Business
Dept., PO Box 861, Gainesville
FL 32602

2. Motorola Semiconductor
Products, Inc., HEP/MRO Opera-
tlons, PO Box 20902, Phoenix AZ
85036. (Application bulletin HEP
HN 102)



$4.95
. $3.95
$9.95
.$3.95
$7.95
.$9.95
LM 1496 SSB Detector (Needs OSC-1 or OSC-4
.$6.95
- $6.95
CA 3028 30 DB Gain 1-100 MHZ Optional AGC

CA3028 30 DB Gain, Optional AGC (455 KHZ or 8- 11 MHZ)
.$49.95

9 MHZ/2-1 KHZ BW with USB XAL for 0SG-1

LM-380 1-2 Watts 4-16 OHM Output
IFA-2 IFAMPLIFIER ................

AFP-1 AUDIO PREAMPLIFIER.. ..

Dual Audlo Preamp — For Mike Etc.

BMD-1 BALANCED MIXER ........
Am Envelope Detector With AGC Qutput
DET-2 FMDETECTOR .............

MINI-LINEAR CIRCUIT KITS
IF AMPLIFIER ...........

All Kits Come Compilete With Etched and Drilied Circuit Boards
LM 1496 Mixer — S.B. Modulator Tuned Qutput

DET-1 AMDETECTOR ............

LM 3065 FM Detector (455 KHZ or 4-11 MHZ)

HOBBY-KITS®
DET-3 SSBDETECTOR...........

EXPERIMENT — LEARN ELECTRONICS

BUILD AND DESIGN YOUR OWN AM,
FM, CW, OR SSB RECEIVERS,

TRANSMITTERS AND ETC. WITH OUR

and All Parts Needed To Function As Described
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For your TRS-80°

FEATURES

W Auto Send & Receive RTTY & CW
@Connects to TRS-80 User Port & Key /
head phone jacks
810 message memories 255 char. ea @ Requires Level Il Basic &
B Uses builtin PLL or external TU
@includes hardware, cassette & manual
@ Morse tutorial- 10 iessons-corrects mistakes
simplest, fastest way to learn the code
ICROTRO .INC. «
1125 N. Golden State Bivd. / Suite G %
Turtock, CA 95380 (S) CA residents
(209) 667-2888 / 634-8888 odd 6% fax

We are experiencing telephone ditficuities, piease keep teying

@ Morse practice-random 5 letter words
W Auto numbering contest keyer

@ Interactive graphics custom PIX

@ Autofransmitter control PTT

send & receive CW /| RTTY \

@ MB8O Software, PC Board, Manual $149

BCMBO As above in Cabinet $279

BTMBO As above plus demodulator & AFSK $499

@ MB8OO Adds advanced RTTY to M80 / CM80 / TM80 $99

16K RAM BMB8OOO adds disk based RTTY including Mailbox $150

0 Mode|
lnterfa e,
Cali 1o, ’”'gfm(:,\,;i”able ," a4

TRS-80 Is 0 recognized ftodemark of Tandy Cor poration.
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CODE
BREAKER®

Monitor encoded voice transmissions with ease!
Defeat tone masking; remove mobile telephone and
pilot tones. Even when normal signals are being re-
ceived, use the tunable notch filter to remove unwanted
whines, whistles and heterodyne interference on scan-
ners and shortwave receivers as well!

The Grove Enterprises CODE BREAKER is the most
advanced speech inversion decoder available on the
market today. It includes not only a self-contained
speaker, but an adjustable notch filter as well. While
most agencies use simple speech inversion to provide
voice privacy, many are adding a masking tone to thwart
reception by listeners using inferior competitive
descramblers. The CODE BREAKER defeats that tone
restoring normal speech.

Operates from 12 VDC or use with our PWR-1 AC
adaptor. Approx. 5%” W x 1%” H x 62" D, 1 pound.

DSC-1, CODE BREAKER: $59.95 plus $1.75 shipping and
handling.

POPPOTOPYY
ANV

e W T S R R P S S S S G S S S Sy

orottec  1-800-438-8199
LFR North Carolina CUSTOMERS call collect:
e 704-837-2216

ONLY 21 INCHES TALL 1!

SCAMP® VHF/UHF

ACTIVE ANTENNA

The SCAMP is an exciting new breakthrough in an-
tenna design, an electronic marvel that amplifies signals
16 dB above those heard on conventional built-in whips.
Your low band, high band and UHF teception will
improve dramatically when you replace your scanner
whip with this miniature powerhouse.

SCAMP is designed to provide high-performance
omnidirectional reception throughout the 30-512 MHz
range. When other triband antennas stop working,
SCAMP keeps on going! 225-400 MHz military aircraft
band, 88-108 MHz FM broadcast, channels 2-13 Tv
50/144/220/432 MHz amateur, even the little-known 72-
76 MHz low-power band!

Requires 12 VDC @ 10 ma. (may be powered from
mobile connector on your scanner). 2" W x 1%4" H x 24"
D; shipping weight 1 pound

ANT-4, SCAMP - VHF/UHF ACTIVE ANTENNA; $49.95
plus $2 shipping and handling.

v

Lrove t{)VfERP/?/5ES Ivr
ept. K
Brasstown, Nol:th Carolina 28902
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{ MorseMatic™
{

| ABAEgyute

All AEA in stock for quick delivery

Call for quote on Morsematic, Contest

Keyer, Keyers & Trainers. Special Pack-

‘ age Deals available with Bencher Paddles
CALL NOw!!! TOLL FREE!'!!

545-781

Contest Keyer

CALL
NOW

WO oera o ommic

IN STOCK - CALL FOR YOUR PRICE
TOLL FREE!"
We have the lowest prices, fast delivery,
free shipping most items, & TOLL FREE
Orderline.

Also Stocking: AZDEN-ICOM-BENCHER-HYGAIN-KANTRONICS-LARSEN-MIRAGE-AVANTI & MORE

Pecos Valley Amateur Radio Supply

112 W. First St., Roswell, NM 88201 « (505) 623-7388 in New Mexico, Evenings, & Sundays

OPEN 10-5 M-F &
10-4 Sat
MC & VISA Welcome

CAN 20% BE WRONG?

£

o
P—

KATEROCOMPUT

A recent survey showed that 20% of the 73 subscribers also read
Kilobaud MICROCOMPUTING magazine . . . and enjoy it. This is the best way
to learn and keep up with the rapidly developing world of microcomputers.
There's nothing to be afraid of, you just have to read an interesting
magazine and you'll learn. Try a subscription to Kilobaud MICRCOMPUTING
and sec for yourself,

O New subscription

0 Payment enclosed $

(] 12 issues for $25.00
(124 issues for $38.00

0 Renewal

0O VISA OMC ~ OAE O Bilme [J36issues for $53.00
Card # Interbank #
Signature Exp. date
Name
Address
City State Zip

—for even faster ordering service call toll free (800) 258-5473

Canadian: $27, one year only, U.S. funds. Other foreign:
$35, one year only, U.S. funds. Please allow 6-8 weeks for
delivery. 314B6
7

MICROCOMPUTING @ POB 997 ® Farmingdale NY 1173

110 73 Magazine « April, 1981

Arise and subscribe to 80 MICROCOMPUTING, the
newest and fastest growing microcomputer magazine. This
is full of news about programs, accessories and theory on
the world’s largest selling computer, the TRS-80*.
Definitely beginner level and includes lots of program
listings. Find out what all the fuss is about.

New subscription Renewal 12issuesfor$i18
24 issues Tor $30

36 issues for $45

Payment enclosed $
VISA mc Billme

Card #
Interbank # Exp. date
Signature

Name

Address

City State Zip

Please allow 6 to 8 weeks for delivery

' - =% Canadian: 1 yr. only/$20 in U.S. Funds
microcomputing | Foreign: 1 yr. only/$28 in U.S. Funds
L - =L
[ ]

P.O.B. 981 ® Farmingdale N.Y. 11737

*TRS-80 is a trademark of Tandy Corporation. 314B6




 TENNA-TAPE
$34.95

This is the best portable antenna
we've seen anywhere, and check the low
price!

Fast and easy adjustment for any por-
tion of 10-15-20-40 meter bands. Made
froin two 50 ft. steel tape measures

>coated with mylar, it can be used in-
l doors or outdoors as a dipole, inverted
t V. or sloper antenna. Perfect for travel
ing, camping, or anywhere!

{ Chart included showing exact tape

measurement for each band. Tapes
crank into compact, high impact, housing
for convenient and lightweight storage.

Not a kit, ready for use with end insu-
1ators & center fitting for 52 ohm feed-
line with PL 259. Money-back guarantee.

Send o SPENCER PRODUCTS
- a4 18 Reynolds Avenue

$2.50 postage,

RS ol o Cortland, NY 13045

e

-

(Radio not included)

BEAT YOUR BATTERIES!

OPERATE your SYNTHESIZED HT CONTINUOUSLY from any
T7-30v . source: Auto, Truck, RV, Light Aircraft
(12 or 28v system), Home D.C. Power Supply!!l
STEWART's New"BATTERY-BEATER"provides the proper
REGULATED voltage for your rig and plenty of
current for CONTINUOUS FULL PDWER TRANSMIT) A1l
day travel, aTT evening STmpTex Net with NO QRT
TO RE-CHARGE! TRANSMIT EVEN WITH DEAD NiCads!'!!!
*NOT a battery charger but a FULL POWER SOURCE with
Fused Circuit to protect your rig
*RUGGED ALUMINUM CASE {except ICOM unit §s built
into IC-BP4 case for slide on/slide off power
supply change!)
*YOUR NfCads REMAIN IN PLACE (except ICOM). Simply
unplug for INSTANT PORTABILITY!
*DESIGNED by an engineer from NASA's Jet Propulsion
Laboratory with components rated 50% beyond
requirements!
*PRE-WIRED JACK for your radio (except 1COM) and
detailed installation instructions supplied!
¢S5 FT. Power Cord (4 FT. on ICOM). VELCRO pads sup-
plied to mount anywhere! 1 FULL YEAR WARRANTY!!
oNO INTERFERENCE with PL's! LONGER LIFE FOR NiCads!
oNOW AVAILABLE for TEMPO S-1,2,5; KENWOOD TR-2400;
YAESU FT-207R; ICOM IC-2A/T; WILSON MK 1T, MK IV,
SANTEC HT-1200! (MEMORY RIGS RETAIN MEMORY!!'}
*PRICE: ALL NODELS— $30.00 Post Paic. Ca. Res. add
$1.80 Tax. C€.0.D,'s- You pay Postage and COD fees,
«PHONE: 1-213- 357 7875 Collect for C.0.0.
STEWART QUADS P.0. Box 2335 IrwinpaLe, Ca, 91706

» 403
 Reader Service—see page 82

SYNTHESIZED

SIGNAL GENERATOR

model SG-100C

made in $329.95

US.A

* Covers 10010 179.999 MHz in 1 kHz steps with
thumb-wheel dial » Accuracy .00001% at all fre-
quencies * Internal frequency modulation from 0 to
over 100 kHz at a 1 kHz rate ® Spurs and noise at
least 6008 below carrler  RF output adjustable from

to 500mv across 50 ohms * Operates on 12vdc
@ Y2 amp  Price $329.95 plus shipping

In stock for immediate shipping. Overnight
dellvery available at extra cost. Phone: (212)
468-2720 PreT)

VANGUARD LABS

196-23 Jamacia Ave. Hollis, NY 11423

J#LITTLE GIANT ...,

2z
0

CONSOLES-PROJECT BOXES -INST.CASES —~BRACKETS é

SMOOTH CLEAN BENDS IN 4
ALUMINUM AND MILD STEEL 9 =
2 UP TO 060 THK. & 18" WIDE ! g

N Ew FULL SIZE REUSABLE 250+

PATTERNS —ONLY
EXPANDABLE -WITH STEP BY STEP
INSTRUCTIONS MAKE CUSTOM ENCLOSURES
AND CABINETS 4 SNAP! HOW TO MAKE
PROJECT BOXES, BRACKETS £ SUPPORTS
WITH YOUR "LITTLE GIANT™ IS EXPLAINED
IN EASY TO UNDERSTAND FORM. YOU MAY
NEVER FIND IT NECESSARY TO BUY ANY
MORE ENCLOSURES OF ANY KIND I!!

we have ALUMINUM !

WE HAVE

ALL NEW FACTORY FRESH!'
025 ¢.032 IS RECCOMENDED FOR ENCLOSURES
s12€ ¢ [ozo Joes J.ose [oso*loso’[=THick
{12"x48™] 8.65| 9.25|i10.00]12.75[ 1475 F’gé_fkf
24'x48"|13.30]14.50]16.00|20.95|24.86|/sHEET |

*NOTE:.040£.050 MAT'L SUBJECT TO A
CRATING CHARGE OF $4,00/12"¢49.00/24"

USE ONE CHG FOR LARGEST SIZE ORDERED.
ALUM. IS SHIPPED UPS-FREIGHT COLLECT

S3¥NSOTIOINT QYVOBAIN t

N
ASSOCIATES Soﬂ‘iu%?#“
e L A SaLEs Dutsioe

3050 NE SSTH AVE.
SILVER SPRINGS, FL. 32688

» 336

USA

MICROCOMPUTER CHIPS

4116 CHIPS:
16K-—-200 NANOSECONDS

GUARANTEED PRIME
IN STOCK FOR
IMMEDIATE DELIVERY
1 SET OF EIGHT. . .$32.95
10 SETS OF EIGHT. . . $29.95 EACH

FOR TRS-80, APPLE, MOST OTHER
MICROCOMPUTERS.

call or write Immediately
NO C.0.D.s £

SALE NEW 101A Centronics $895

GENERAL PERIPHERALS
41 GRASSY PLAINS STREET

BETHEL, CT 06801
(203)743-5583

DON & MIKE’S
ST. PAT’S ““NO BLARNEY”’
SPECIALS

Cubic-Swan 103 ....... $1195.00
ASTTOR! S QA i it <o £ sibaks 779.00
Mirage B23 1 watt-30 watt

AMIPMAE V3 ¢ AU oS 2N 89.95
DSI 5600A w/Ant/Ac. ... .. 185.00
BOLOIEUN s ot ainm e 2% 749.00
Cushcraft A3 Tribander. .. 169.00
AEA Morsematic ........ 169.00
BirdiS S IUGIST aie Pa s e s © Call
CDEHam-4 Rotor........ 199.00
HAMEX, swivin > Th it s 269.00
BT-1 HF/VHF Rotator. . . .. 79.95
FDK Palm 2 Handie with

BRIAC «ovpsv Artrown 149.00
Cetron,GES572B......... 38.00

Kenwood Service Manuals

Stocks deisr: suwis doh s 10.00 ea.
Telre X TBSENN MM w2 425.00
Telrex Monobanders . ....... Call

Santec HT-1200
Synthesized

Order Your
KWM380 Now!
Old Pricing & Free Goods!

Rockwell Accessories in Stock

Adel Nibbling Tool. ... . .. 8.95
Janell@QSAS v« i« 6w bs #88 41.95
Rohn Tower ...... 20% off dealer

25@G, 45G Sections
Belden 9405 Heavy Duty

Rotor Cable 2#16, 6#18 . . . 38¢/ft
Belden 8214 RG-8 Foam . . . . 32¢/ft
Belden 9258 RG-8 Mini-coax. 19¢/ft

Alliance HD73 Rotor . . . .. 109.95
Amphenol Silverplate
Ple289k grmiemstdier T tian 1.00

ICOM 255A 2M Synthesized 339.00
w/touch-tone mike (limited qty.)
ICOM 260A 2M SSB/FM/CW 449.00

Late Specials:

Kenwood TS-520SE, TS-130S . Call
ICOM IC2AT/TTP/NICAD.. 249.00
Bearcat 220—$299.00 300—399.00
Lunar2M4-40P .. .. ... ... 109.00

Call for TS830S, TS130S
plus accessories

MASTER CHARGE ¢ VISA

All prices tob Houston except where in-
dicated. Prices subject to change without
notice, all items guaranteed. Some items
subject prior sale. Send letterhead tor Dealer
price list. Texas residents add 6% tax.
Please add postage estimate $1.00
minimum,

MADISON

Electronics Supply, Inc.
1508 McKinney
Houston, Texas 77010

713/658-0268

v 45
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LAB GENERATOR

SIZE 10% x (1'% x 14

EXTENDED RANGE

TO 1225 MHZ

BEAUTIFUL MILITARY O'SCOPE

REPAIR

PLUG-IN
TEXTRONIX TYPE Bt PLUG-IN

SERIES TEKTRONIX O'SCOPES

HZ TO SO KHZ

METER 19" RACK MOUNT

704-524-7519

TEXTRONIX CA DUAL TRACE PLUG-IN

TEKTRONIX 1L30 SPECTRUM ANALYZER PLUG:-IN. 925
MHZ THRU 10.S GHZ USED FOR RADAR. MICROWAVE,
SATELLITE TV, AND TRANSPONDER ANALYSIS, USING SO0

— TESTED EQUIPMENT —

RECONDITIONED AND LAB CALIBRATED

HP-608C SIG GEN 10 MHZ THRU 480 MHZ AM/CW OR PULSE
MODULATION. CALIBRATED ATTENTUATOR, EXCELLENT

$375.00

HP-612A SIG GEN 450 MHZ THRU 1230 MHZ AM/PULSE
MODULATION. CALIBRATED ATTENUATOR 475.00
HP-614 SIG GEN 900 TO 2100 MHZ AM/PULSE
MODULATION. CALIBRATED OUTPUT

TS-403/URM-61 SIG GEN MILITARY EQUIVALENT OF HP-
616A, 1.8 GHZ TO 4 GHZ. CALIBRATED OUTPUT 300.00
TS-62 1/URM-52 SIG GEN MILITARY EQUIVALENT OF

HP618. RANGE 3.8 TO 7 GHZ, CALIBRATED OUTPUT 345.00
AN/URM-25 MILITARY SIG GEN. 10 KHZ THRU 50 MHZ,

AM/CW MODULATION 400 & | KHZ, CALIBRATED OUTPUT
PRECISION 50 OHM STOP ATTENUATOR SMALL COMPACT

345.00

285.00

AN/URM-26 SIG GEN MILITARY, 4 MHZ THRU 40S MHZ,
AM/CW, CALIBRATED ATTENUATOR, 40071000 HZ
MODULATION SAME AS URM-25, USE SIDE BY SIDE FOR

285.00

AN/UPM-98 RADAR TEST SET. USED FOR TESTING AND
ALIGNMENT OF SIF, IFF, DME. AND TRANSPONDER
SYSTEMS, CONTAINS OSCILLOSCOPE, SICNAL
GENERATOR, CODER, CRYSTAL MARKERS. TRIGGER AND
SUPPRESSOR PULSE, ALSO MEASURES RF POWER,
TRANSMITTER FREQ. AND PULSE TRAINS. RANGE 925 MHZ

595.00

OS-121/USM- 140 OSCILLOSCOPE. WITH MX-3078/USM
HORIZ CHANNEL PLUG:IN AND MX-2930 DUAL TRACE
PLUG-IN, 5 CRT INTERNAL SWEEP, 24 CALIBRATED
RANGES WITH SWEEP EXPANSION, TRIGGER MODES,
CALIBRATOR, DC-22 MHZ, HOUSED IN VENTED AIR
COOLED CABINET. SIZE 22°°L x 14"H x 19"W. A

295.00

$G- 13/U VOR/ILS MILITARY SIG GEN 108-135. 9 MHZ AND
329.9 TO 335 MHZ OUTPUT SIGNALS INCLUSE FOR, LOC,
GLIDESLOPE AND 100 CPS, SAME AS COLLINS 479T-2,
OPERATES FROM 28VDC AT 32 AMPS, PORTABLE OR
BENCH POWER SOURCE. IDEAL FOR AIRCRAFT RADIO

265.00

TEXTRONIX PLUG-INS TYPE A, B, D. H. K, L. R (EACH) 65.00
TEXTRONIX 3576 DUAL TRACE SAMPLING DC-87S MHZ

145.00
125.00
95.00

650,00

HP302A WAVE ANALYZER. HIGH SELECTIVITY AND
SENSITIVITY WITH FREQ RESOLUTION OF 10HZ RANCE 20

325.00

HP-330CR DISTORTION ANALYZER 20 HZ TO 20 KHZ. VU

175.00

GR-1001-A A STANDARD SIGNAL GENERATOR S KHZ TO

SO MHZ, DUAL OUTPUTS 0.1 TO 200 MV IN TO SO OHMS

INTERNAL ADJUSTABLE 400 HZ MODULATION $375.00
GR- 1556 IMPACT-NOISE ANALYZER MEASURES

ACCOUSTICAL AND ELECTRICAL NOISE PEAKS, 5 HZ TO 20

KHZ 125.00
JERROLD 900 SWEEP GENERATOR RANGE .5 THRU 1200

MHZ 345.00
TS-1100 TRANSISTOR TESTER, CHECKS TRANSISTORS IN

OR OUT OF CIRCUIT IT MEASURES BETA -300 IN 4

RANGES AND LEAKAGE CURRENT OUT OF CIRCUIT 45.00
WAVETEX MODEL 130 FUNCTION GENERATOR 125.00
KINTEL MODEL 202B MICROVOLTMETER 45.00
HP-3430A DC DIGITAL VOLTMETER 3% DICIT 100MV TO

1000 VOLTS 85.00
BALLANTINE 300 AC VTVM 29,50
HP-431C POWER METER 225.00
HP-5261A VIDEO AMP PLUG-IN FOR 5245/46 FREQ

COUNTER 125.00
HP-2590A FREQUENCY CONVERTER EXPANDS 5245/46

FREQ RANGE FROM 0.5 TO 1S CHZ 375.00

WE SHIP BEST WAY FOB OTTO, N.C. 30 DAY MONEY BACK GUARANTEE.
SEND CHECK, VISA OR MASTER

CHARGE. PHONE BILL SLEP

Electronic
Distributors

Slep Electronics company

P. O. BOX 100, HWY 441, DEPT. 73
OTTO, NORTH CAROLINA 28763
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HAM HELP

We are happy to provide Ham
Help listings free, on a space-
available basis. We are not hap-
py when we have to take time
away from other duties to deci-
pher cryptic notes scrawled II-
legibly on dog-eared post cards
and odd-sized scraps of paper.
Please type or print (neatly!),
double spaced, your request on
an 8" " x 11" sheet of paper and
use upper-and lowercase letters
where appropriate. Also, please
make a ‘‘1” look like a *“1,” not
an ““I,” which could be an “el” or
an “eye,” and so on. Hard as it
may be to believe, we are not fa-
miliar with every piece of equip-
ment manufactured on Earth for
the last 50 years! Thanks for
your cooperation.

| am looking for instruction
books or diagrams for Navy re-
ceivers R-516/URR-27 (VHF) and
CNA-46188A/RBH-3, and for GE
mobile (accent) 450-MHz model
EG48ST8. Can anyone tell me
how to extend the receiver fre-
quency range of the KDK-2015A
to cover more of the 140-to-150-
MHz spectrum? | will pay rea-
sonable prices.

Joel Jones W4JQB/7
PO Box 745
Airway Heights WA 99011

| need a schematic for an Eico
model 427 oscilloscope. | will be
glad to pay any copying costs.

Steve Stout KASCRI/9
1537 Winslowe Dr. #1-8
Palatine IL 60067

Does anyone have an owner’s
manual for a Drake TR33-C 2m
transceiver? If you do, | would
like to copy it or pay you for a
copy.

John Vercellino WB90OVV
4636 Pershing
Downers Grove IL 60515

Old-timer desperately needs
service and operating manual
with schematics for a Phase-
master II-B transmitter manu-
factured by Lakeshore Indus-
tries, Manitowoc, Wisconsin.

This old tube-type transmitter
covers 160-10 meters and is
capable of CW, PM, AM/DSB, or
SSB emission. It has a vfo, a
1626 final amplifier, and utilizes
a “tuning eye' tube as tuning in-
dicator.

Will pay copying and mailing
costs or will purchase manuals
outright. Thank you.

Jeff Giesar KA7THHQ
19309 Winesap Road
Bothell WA 98011

| need a schematic and in-
struction manual for a Halli-
crafters SR-46 6-meter trans-
ceiver. | will pay for these items
(or for copies) or | can reproduce
these documents and return
originals. Thank you.

Theodore J. Cohen N4XX
8603 Conover Place
Alexandria VA 22308

I'm looking for an Instruction
manual and schematic for a
Heathkit® 1B-2 impedance
bridge. | would like to copy and
return but will pay copying
costs. Thanks.

Gene Smarte WB6TOV
Nubanusit Road
Hancock NH 03449

I have an old military transmit-
ter (World War |l era), model BC-
696A. It was part of the SCR-
274N Command Set. | would like
to get this rig working, but I'm in
need of necessary info. If you
have any manuals and schemat-
Ics, | would deeply appreciate
your help, and will pay any
return postage.

Angeio Pepe
2330 Voorhies Ave., Apt. 6H
Brooklyn NY 11235

| need a schematic and/or

operation manual for a Trio

2200-G 2m transcelver. | will pay

for copy or copy and return origi-
nal. Thanks.

Daniel H. Soares PY2TTP

PO Box 12113

Sao Paulo SP 01000

Brazil

I would like to contact anyone
with technical information con-
cerning the Regency Model
ACT-W10 Whamo scanner re-
ceiver. This is the one with the
“combs” for frequency selec-
tion. | need the theory of opera-
tion and alignment data. | wili
pay for postage, copy work, or
information.

Wilbur T. Golson W5CD
1324 Marque Ann Dr.
Baton Rouge LA 70815



new!! : o
RAD ANTENNAS ==
VISA
E UleENT (813) 584-8489 o \
SMALL LOT TRAP DIPOLES v a7
MODEL  BANDS LGTH  PRICE AMA l El 'R
TSL 8040  80.40 78° $49.95
TSL4020  40.20.15 40 $47.95
SMALL LOT SHORTENED DIPOLES
) > SL-8010  80.40.20. 75 $59.95 SPE‘ IA I IS I S
. . 15,10
buyingr selling: SL160 160 130 $36.95
SL-80 80 63 $35.95
i S iy o v uxvrsvnm 10 thru 40 Meter Vertical $72.60
ru Meter Vert 1
6002.326."05 " FULL SIZE PARALLEL DIPOLES SBTV 10 the 80 Meter Vertical 92.40
dJ =y | FPD-8010 80.40.20. 130° $49.95 G6144B 2 Meter Base Calinear 6db. 66.00
an / ! | 15.10 ! C7-144 7db 2 Meter Base Caollnear. 99.00
[ FPD-4010 40.20.15.10 63 $44.95 IMB5 5 Element 2 meter beam 29.75
Call anytime. 24hrs aday NEW! PORTABLE VERTICAL! IDEAL FOR 2MBI1 11 element 2 meter beam .10
o el APARTMENTS. CAMPING. TRAILERS! Complete line of Hustler —Call for prices
X (pay 10% commission only if we sell your ng) | Folds to 5" Package. No Radials. Required HY-GAIN
l ;"(;';E“Lsse"‘;'::bs"" Legf:é'ﬂ";" ! ;;’Ii‘g“ TH3JR Tri-Bard Beasn 750W PEP 129.00
64B 4 Element 6 Meter beam. 42.87
Ask about our Novice Spec L Pv-8010 8010 3 $59.95 103BA 3 Element 15 Meter Mono. 60.45
PROVEN DESIGN - GOTHAM ALL BAND 155BA Long John 5 element 15 meter. . . . . . 144.00
& VERTICALS 205BA Long John 5 clement 20 meter. 233.07
| 2 204BA 4 Element 20 Meter 181.41
[602-326-105 Nomelaer ol el el AN .2 Bt 40 Mot i1
I v.eo 80.40 20 23 $37.95 TH3MK3 3 Element Thunderbird. 174.70
15.10.6 THEDXX Super Thunderbird 6 element. 228.57
U I m e n * vao 40.20.15.10.6 23 $35.95 THSDX Thunderbird 5 clement. 208.77
IBHT Hy Tower 10-80 meters. 268.49
FAMOUS GOTHAM QUADS 66B 6 Element 6 meter beam 82.77
O nq U 2Etements — 3Bands Complete $119.95
HY-GAIN CRANK UP TOWERS & ACCESSORIES
CHAMPIONSHIP GOTHAM BEAMS HES2SS Self Supporting 52 o
Full Size Complete from $79.95 HGSOMTZ Side Supporting 50 ft. 686.81
Juite 73-R v 413 CALL OR SEND LARGE SASE FOR CATA. e aE. .- JEReine S, S0
LOG. Shipping: Dipoles & Verticals HC37SS Self S“H’""‘_"g"ﬂﬁ‘ 499.50
2509 N. Compbell Ave. $2.50 USA:$7.00 Canada: $5.00 FPO. APO HGS4HD Self Supporting 54 ft 1623.00
. Beams & Quads Shipped UPS or Freight HG70HD Self Supporting 70 ft. 2372.63
Tucson, Rrizona 85719 Collect. Fla. add 4% Sales Tax HGIIMTZ.. . . . Side Supporting 33 ft 624.38
P.O. Box 776 * Largo, FL 33540 HE-EW Electric Motor w/limit switch. . . .. . 487.00
HG-RME Remote System: for HE-EW 487.00

HG-T-2-129 . . . Tower & Trailer Using HG-37SS. . . 2451.25
HG-T-2-127 . .. Tower & Trailer Using HG-35MTZ2851.30
HG-T-2-126 . .. Tower & Trailer Using HG-50MTZ3034.50
HGT-2-125 Tower & Trailer Usng HGS2SS. . . 3300.00

ALL BAND TRAP ANTENNAS!

ROTORS

/. — ey n e HD73 Alliance: 95.00

—I Y-~ /g C— s g)"‘ -~ HDR30O Hy-Gain Deluxe Digital s

PRETUNED - COMPLETELY ASSEMBLED FOR ALL MAKES & MODELS OF AMATEUR v S i

ONLY ONE NEAT SMALL ANTENNA FOR TRANSCEIVERS -  TRANSMITTERS - ‘23‘;‘_01 (“_"“’,u'sa“(;""f’ ] 50,00

UP TO 7 BANDS! EXCELLENT FOR CON- GUARANTEED FOR 2000 WATTS SSB - Avanti Sulid State Control. 113.78
GESTED HOUSING AREAS - APARTMENTS 1000 WATTS CW. INPUT FOR NOVICE AND Cables Available—Call for Prices

LIGHT - STRONG - ALMOST INVISIBLE! ALL CLASS AMATEURS!

VIHF MARINE RADIOS
MT5500 Regency Synthexized Transceiver. . . 317.89
Horizon 25 Standard Comm. 12 + 2Channels. . . 299,95

COMPLETE AS SHOWN with 90 ft. RG58U-52 ohm teediine, and PL259 connector, Insulators, 30 ft

300 Ib. test dacron end supports, Center connectnr with bullt in lightning arrester and static discharge -
moided, sealed, weatherproof, resonant traps 1"X6''- you just switch to band desired for excelient worldwide
operation - transmitting and recleving! Low SWR over all bands -Tuners usually NOT NEEDED! Can be used as

inverted V's - slopers - in attics, on bullding tops or narrow lots . The ONLY ANTENNA YOU WILL EVER NEED TEMPO HANDHELD
;E)R ALL DESIRED BANDS -WITH ANY TRANSCEIVER - NEW - EXCLUSIVE! NO BALUNS NEEDED! S 2 Meter 247.95
80-40-20-15-10-6 meter-2 trap --- 104 ft. with 90 ft. RG58U -connector -Model 998BUA . .. $69.95 SIT 2 Meter with Tone Pad 273'70
40-20-15-10 meter --- 2 trap ---54 1. with 90 ft. RG58U - connector - Model 1001BUA .. .. $68.95 2 220 MHz - 31 '(l)
20-15-10 meter --- 2 trap -=- 261t. with 90 ft. RG58U - connector - Model 1OO7BUA .. $67.95 SoT ZZ)IMIE ith | 3 5.
SEND FULL PRICE FOR POSTPAID INSURED, DEL. IN USA (Canada is $5.00 extra for postage - clerical - ety s sl S04y
customs etc)or order using VISA - MASTER CHARGE - CARD - AMER. EXPRESS. Give number and ex. s“ 440 MiHz. 314.10
date. Ph1-308-236-5333 OAM - 6PM week days. We ship in 2-3 days. ALL PRICES WILL INCREASE 5-4-Ti2 440 MHz w/12 Button Tone Pad. . .. 359.10
aAVE -SSEEPREQEO:N!FSII:nlinnas Euaran(eedr'or 1 year. 10 day money back trial if returned in new condition! $4-Ti6 440 MHz w/16 Button Tone Pad. . . . 377.10
ade in A NFO. AVAJLABLE ONLY FROM S5 2 Meter, 5 watt output 273.70
AT4 80 er. 5 watt outpu 3.
WESTERN ELECTRONICS L Kearney, Nebraska, 68847 S5T 2 Meter, 5 watt output w/tone pad. . 308.20
| ) g S ey 4T | D (@l S SESEIEESCR wmm R e SARES - PUES I Azden PCS-30002 Meter NEW NEW NEW NEW. . . 339.00
- 4 Azden PCS-280010 Meter 259.95
Microcraft' s New Morse-A-Word .
Cubic/Swan Astro 102BX. 978.46
Eight character moving display. l Ten-Tee Omni C 1044.22
Built-in code practice oscillator. @ Ten-Tee Omni D. 795.00
Ten-Tee Hercules 444 Amplifier. 1323.00

xcellent for learning Morse Code.
e o Six Other Ten Tee's Lower Priced— Limited Quantities

MORSE A WORD

Complete — no CRT or expensive ° °
extras needed, ~Mm_i IHRL n F = , 5

Decodes audio CW signals from your (X A A N ) | Juip accewories & antennas.
receiver’s speaker and displays letters, ‘@’ ? ) CODs USA. Esport Anvwhere
numbers, punctuation and speclal Morse |  Nierocrags Amateur & commercial repair serviee

h th de is received.
e T I & Py \ 2317 Vance Jackson Rd.San Antonio, TX 78213

(800)531-5405 (512)734-7793 in Texas
F.O.B. ORIGIN /

MORSE-A-WORD Kit with 4 character readout . MAWK-4 $149.95
MORSE-A-WORD Kit with 8 character readout . MAWK-8 $169.95
MORSE-A-WORD wired & tested with 8 character read0ut . MAWF $249 95

Send check or money order, Use your VISA or Master Charge. Add $3.50 shipping
and handling for continental U.S. Wisconsin residents add 4% State Sales Tax.

50 %1()6‘!4# Corporation Telephone: (414) 241-8144
P. O. Box 513G, i i Wisconsin 53092

Thiensville,
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[ SociAL EveNTS

Listings in this column are
provided free of charge on a
space-available basis. The
following information should be
included in every announce-
ment: sponsor, event, date,
time, place, city, state, admis-
sion charge (if any), features,
talk-in frequencies, and the
name of whom to contact for
further information. Announce-
ments must be received two
months prior to the month in
which the event takes place.
They should be sent directly to
Editorial Oftices, 73 Magazine,
Pine Street, Peterborough NH
03458, Attn: Social Events.

MUSKEGON M|
APR 3-4

The Michigan Area Amateur
Radio Council will sponsor the
ARRL Michigan State Conven-
tion and Hamfest on April 3-4,
1981, at Muskegon Community
College. On Friday evening,
April 3rd, the "*Ham Hospitality"
room will be open to all at the
Muskegon Holiday Inn. At 10:00
pm there will be a presentation
and at midnight, an initiation.
On Saturday, April 4th, doors
and registration will open at 8:00
am at the college. An interesting
ladies’ program will be pre-
sented as well as many other
events. Saturday tickets are
$3.00 each, with no advance or
mail ticket sales. Swap and
shop table space may also be
purchased on Saturday. Ad-
vanced registrations are re-
quired for the Saturday dinner
program. Overnight reserva-
tions should be made directly.

HERE AT LAST!

609-983-8844

AZDEN PSC-3000

2 METER TRANSCEIVER
AND PSC-300 2 METER HT
We’'ll Beat Any Price in This Issue

L/ CCQ engineering

116 Country Farms Rd., Box 140, Mariton NJ 08053
DAILY 6 PM-MIDNIGHT

For additional information, write
to MAARC, PO Box 691, Muske-
gon MI 49443, or contact Mr.
Clarke Cooper K8BP, Conven-
tion Chairman, at (616)-865-6198.

ROCHESTER MN
APR 4

The Rochester Amateur
Radio Cilub and the Rochester
Repeater Society will sponsor
the Rochester Area Hamfest on
Saturday, April 4, 1981, at a new
location, John Adams Junior
High, 1525 NW 31 Street,
Rochester MN. Doors will open
at 8:30 am. There will be a large
indoor flea market for radio and
electronics items, prize raffles,
refreshments, and plenty of free
parking. Talk-in on 146.22/.82
(WRQOAFT). For further in-
formation, contact RARC,
WBOYEE, 2253 Nordic Ct. NW,
Rochester MN 55901.

UPPER SADDLE RIVER NJ
APR 4

The Chestnut Ridge Radio
Club will hold a ham radio and
computer flea market on April 4,
1981, from 9:00 am to 3:00 pm at
the Education Building, Saddle
River Reformed Church, East
Saddie River Road at Weiss
Road, Upper Saddle River NJ.
Tables will be available for $10;
tailgating, $5. There is no admis-
sion fee. Food and drink will be
available. For further informa-
tion, contact Jack Meagher
W2EHD, (201)-768-8360, or Neil
Abitabilo WA2EZN, (201)-767-
3575.

—— e

THEALL NEW
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COLUMBIA MO
APR 4

The Central Missouri RA will
present Columbia Hamfest '81
on April 4, 1981, at the Columbia
Ramada Inn, Columbia MO. Ad-
mission will be $3.00 at the door
and advance tickets are avail-
able for $3.00 each or 4 for
$10.00. Prizes to be awarded in-
clude an lcom IC-2AT and a Ken-
wood TS-130S. Many commer-
cial exhibitors will be present
and a large, hard-surfaced tail-
gate area is available. Forums,
association meetings, and XYL
activities will round out the day.
A banquet on Friday, April 3rd,
at 7:30 pm at the Ramada Inn
will feature a talk and question
and answer period conducted
by Mr. James Dailey, FCC
Engineer-in-Charge, Midwest
Region. An Icom IC-2AT will be
given away at this banquet. Ban-
quet reservations must be made
in advance and the cost will be
$14.00. Special group rates for
overnighters witl be made by the
Ramada Inn. Talk-in on 146.76/
.16 and 223.34/224.94. For tick-
ets, Information on reserva-
tions, available indoor flea-
market space, etc., write to Co-
lumbia Hamfest '81, PO Box 283,
Columbia MO 65201.

GOTEBORG SWEDEN
APR 4.5

The Goteborg Transmitting
Amateurs invite all interested
hams to an international ham
meeting in the Swedish Trade
Fair Centre, Goteborg, Sweden,
on April 4-5, 1981. Featured will
be a thematic stamp exhibition,
lectures on VHF, UHF, and SHF;
and meetings for YLs, award-
hunters, and DXers. Other pro-
grams to be announced are fox-
hunting, a mobile-radio contest,
and a CW speed contest. A ham-
fest will be held on Saturday
night.

PADUCAH KY
APR 5

The Paducah ARES Club will
hold its 2nd annual ham/swap-
fest on Sunday, April 5, 1981,
from 8:00 am to 5:00 pm, at the
National Guard Armory, Padu-
cah KY. There will be hourly as
well as grand prize drawings.
Dealers will be on hand. Talk-in
on 147.66/.06 and 146.52. For ad-
ditional information, contact
Larry Reid Al4T, Chairman, 220
Longview Drive, Paducah KY
42001,

ST. CLAIR SHORES MI
APR 5

The South Eastern Michigan
Amateur Radio Association will
hold'its Swap & Shop on April 5,
1981, at South Lake High
School, St. Clair Shores MI.
There will be a grand prize as
well as hourly prizes. Ample
parking will be available. For
table space, write Robert
Boudreau WD8BRPQ, 27117 Shel-
bourne, Warren M| 48093, or
phone (313)-754-1793.

PARAMUS NJ
APR 5

The Bergen ARA will hold a
Ham Swap 'N Sell on April 5,
1981, at Bergen Community Col-
lege, Paramus NJ. There are
thousands of spaces available
for tailgating only. Buyers are
admitted free. Sellers must pay
$3.00 and bring their own tables.
For more information, contact
Jim Greer KB2EI, 444 Berkshire
Road, Ridgewood NJ 07450, or
phone (201)-445-2855.

WEYMOUTH MA
APR 11

The South Shore Repeater
Association will hold its fifth an-
nual ham auction on April 11,
1981, at Central Junior High
School, Broad Street, Weymouth
MA. Check-in begins at 8:00 am
and the auction starts at 12:00
noon. There will be a raffle with
a Yaesu FT-207R HT as the
grand prize, as well as many
other small prizes during the
auction. The winner need not be
present to receive the grand
prize. Minimum bids of 15% are
allowed. Talk-in on 147.90/.30.

KANSAS CITY MO
APR 11-12

The PHD Amateur Radio
Assn., Inc., will sponsor the 12th
annual Northwest Missouri
Hamfest and Missouri State
ARRL Convention on Saturday
and Sunday, April 11-12, 1981, at
the Kansas City Trade Mart,
Kansas City MO, from9:30 amto
5:30 pm. The 1981 directory of all
amateurs in the 20-county
metropolitan Kansas City,
Missouri/Kansas area will be on
sale at the hamfest. Display
booth spaces are available at a
minimal cost of $40.00 for a sin-
gle 10x 12 booth, which in-
cludes 4 passes, security, elec-
tric hookups if needed, tables,
chairs, and free parking. For an
additional fee of $20.00, extra
space (10x12) is available.
Displays may be set up from



8:00 pm to 10:00 pm on Friday,
Aprll 10th, and from 7:00 am on
Saturday, April 11th. For further
information, contact L. Charles
Miller WAQKUH, 7000 NE 120th,
Kansas City MO 64166, (816)
781.7313, or Thomas L. Bishop
KOTLM, 4936 N. Kansas, Kansas
City MO 64119, (913)-342-4939.

FRAMINGHAM MA
APR 12

The Framingham Amateur
Radio Association wlll hold Its
annual spring flea market on
Sunday, April 12, 1981, at the
Framingham Police Station drill
shed, Framingham MA. Doors
will open at 9:00 am and admis-
sion is $1.00. Sellers’ tables are
$7.00 in advance and $8.00 at
the door. Talk-in on .75/.15 and
.52. For more information or
seller pre-registration, contact
Ron Egalka K1YHM, 3 Driscoll
Drive, Framingham MA 01701, or
phone (617)-877-4520.

RALEIGH NC
APR 12

The Raleigh Amateur Radio
Society is sponsoring its ninth
annual hamfest on Sunday,
April 12, 1981, at the Crabtree
Valley Mall, US 70 West, Raleigh
NC. Activities begin at 9:00 am
General admission is $3.50.
There will be many prizes, in-
cluding a first-prize cholce of a
Kenwood TS-130S HF transceiv-
er and PS-30 12-volt power sup-
ply or an IC-251A multi-mode
2-meter transcelver with Mirage
B-108 80-Watt amplifier. Second
prize is a triband beam; third
prize is a heavy-duty CDE rotor.
The'drawings will be held all day
Sunday. A covered flea market
will also be featured. There will
be a hospitality room from 7:00
pm to 11:00 pm on Saturday.
Talk-in on WR4ACF 146.04/
146.64 and WR4AOE 146.28/
146.88. For additional informa-
tion or reservations, write to
RARS Hamfest, PO Box 17124
Raleigh NC 27619.

WELLESLEY MA
APR 18

The Wellesley Amateur Radio
Society will hold its annual auc-
tion on Saturday, Aprlt 18, 1981,
beginning at 11:00 am, at the
Wellesley High School Cafete-
ria, Rice Street, Wellesley MA.
Doors will open at 10:00 am.
Talk-in on .60/.03, .04/.64, and
.52. For further information, con-
tact Kevin P. Kelly WA1YHV, 7
Lawnwood Place, Charlestown
MA 02129.
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WAUKEGAN IL
APR 18

The Civil Air Patrol
Waukegan Squadron, will hold
its first annual Spring Hamfest
on April 18, 1981, from 0700 to
1700, at the Lake County Fair-
grounds, IL Rte. 20 and US Rte.
45, Waukegan IL. The donation
is $2.00 and tables are $1.500na
first-come basls. Features will
include a large indoor flea
market, refreshments, and free
parking. Talk-in on 146.94. For
more information, call (312)-

244-2134, or send an SASE to
WINXR, 637 Emerald, Munde-
lein IL 60060.

DAYTON OH
APR 24

The 12thannual B+A+«S«H will
be held on Friday night of the
Dayton Hamvention, April 24,
1981, at the convention center
Main and Fifth Streets, Dayton
OH. Parking is available in adja-
cent city garage. Admission is
free to all. Sandwiches, snacks,
and a COD bar wlill be available.

Live entertainment will be pro-
vided. Awards include a new
synthesized HT. For further In-
formation, contact the Miami
Valley FM Association, PO Box
263, Dayton OH 45401.

SPOKANE WA
APR 25

The Inland Empire Amateur
Clubs will sponsor a swapfest at
the Floral Building at the Spo-
kane Interstate Fairgrounds,
Spokane WA, on Saturday, April
25, 1981, beginning at 9:00 am.

er ready to install.

1800 to 2500 MHZ
DOWN CONVERTER ~ ~ ~ - -

Down Converter Kit Printed Circuit Board with all parts for assembly.
Yagi Antenna Kit 22 db gain with weatherproof Shielded enclosure.
Tunable Power Supply Kit.

Antenna Cookbook Tested and proven designs.
Assembled and Tested Down Conv

TERMS: We will accept COD orders for $25.00 and over. All orders sent First Class on
UPS. Prepaid orders we pay shipping.

erter with 50° RG59 cable with 75 to 300 ohm adapt-

.. $38.50
..$40.00
.. $34.95
..$ 9.95

$175.00

M icroverter, Inc.
617-329-7493

395 P.O. BOX 1267
DEDHAM, MA 02026

The “Communications Extender” series from Valor

promises the most exciting new products you can

own this year! Mobile antennas are 5/8 wavelength
design power rated at 200 watts. Adjustable whips
allow field tuning for optimum VSWR, typically
1.5:1 or less at resonance. “COMM-X" has a typical
gain of 3dB over 1/4 standard, too. Made in U.S.A.

with quality long-lasting materiais.

MODEL

CX-144
CX-220

FREQ.

144-148MHZ
220-225MHZ

LENGTH

52!!
35"

CX-220

See you at Dayton Hamvention, April 24-26, 1981

VALOR ENTERPRISES, INC.
185 West Hamilton Street
West Milton, Ohio 45383
(513) 698-4194 or 698-4195

Outside Ohijo: 1-800-543-2197
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Admission and exhibit space
are free. Flea market tables are
$5.00 per 4' x 8 table. Features
Include an auction, contests,
raffles, old and new gear, a YL's
corner, a snack bar, a Dixieland
band, and commercial and non-
commercial displays. Talk-in on
146.34/.94 and 146.52. For reser-
vations for tables, exhibit space,
andlor a free RV site (without
electrical hookup), write Swap
Fest, c/lo Jan Thiemann
KA7DDU, 7803 E. Mission, Spo-
kane WA 99206.

MOUNT PLEASANT TX
APR 25

The Mount Pleasant High
Schoo! Amateur Radio Club witl
sponsor an indoor swapfest on
April 25, 1981, at the Mount
Pleasant High School campus,
Mount Pleasant TX. Doors will
be open from 7:00am to 3:00 pm.
Admission is free and table
space is $3.00. Door prizes will
be awarded. Taik-in on 146.34/
.94, For further information, con-
tact Scott Redfearn N5BQG,
Box 105, Mount Pleasant TX
75455,

AMBOY IL
APR 26

The Rock River Amateur
Radio Club will hold its 15th an-
nual hamfest on April 26, 1981,
at the Lee County 4H Center in
Amboy IL, one mile east of the
junction of Rtes. 52 and 30, 10
miles south of Dixon IL. There
will be free coffee and donuts

starting at 8:00 am. Camping
space will be available at a nom-
inal charge. Six-foot display
tables are $5.00 each and
tickets are $1.50 In advance,
$2.00 at the gate. Talk-in on
.371.97 and .52. For full details,
contact Charles (Chuck) Randall
WILDU, 1414 Ann Avenue, Dixon
IL 61021, or phone (815)-284-
6380.

NEWTON MA
APR 26

The Middlesex Amateur
Radio Club will hold its first an-
nual indoor flea market on Sun-
day, April 26, 1981, at the
Wayland High School Com-
mons building, located on Rte.
126, between Rtes. 30 and 20,
Wayland MA, from 10:00 am to
4:00 pm. Admission is $1.00 at
the door and ample off-street
parking is available. Advance
reservations for tables are $6.00
each and at the door $7.50 each
on a first-come-first-served
basis. The doors will open at
9:00 am for setups. Talk-in on
147.96/.36 and 146.52. For table
reservations, contact lrving
Geller WA1CDW, Apt. 8422A,
1450 Worcester Road, Framing-
ham MA 01701.

JACKSON MS
APR 26-27

The Jackson Amateur Radio
Club will host the ARRL Missis-
sippi State Convention from
12:00 noon to 5:00 pm on April
26, 1981, and from 8:00 am to

HAM

HELP

I'm looking for any informa-
tion about a typewriter, a Singer
Flexowriter type 2309, manufac-
tured by the Business Machines
Division in the mid 60s. The type-
writer has tape punch and tabu-
late options.

| need especially information
on how tointerface the typewrit-
er to a Z-80-based microproces-
sor system, electrical and logi-
cal diagrams of the typewriter,
or the postal address of the Sin-
ger Company. I'm ready to bear
the expenses for copies and for
mailing. Thank you very much
for any help.

Dominikus Maisl DF6TQ
Wehrstrasse 37

7320 Goeppingen

Federal Republic of Germany
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I am in need of a schematic
diagram and operating manual
for an Eico model 425 oscillo-
scope, produced in the 1950s. I'H
be glad to pay copying costs.
Thank you.

Ed Danielczyk K9SXU
9 Lloyd St.
Cary IL 60013

I'm looking for information on
the replacement of the 7360 bal-
anced modulator in a Yaesu
FTDX-560 with solid-state unit.
This is due to the current price
here of $26 (Australian) for the
tube. Thank you.

David B. Simpson VK4VHR
PO Box 2311

Mount isa 4825
Queensland, Australia

2:00 pm on April 27, 1981, at the
Raymond Road National Guard
Armory, off Interstate 20,
Jackson MS. Activities will in-
clude dealers, forums, a flea
market, prizes, and YL prizes.
Admission is free. Swap tables
will be $5.00 each day. Talk-inon
146.16/.76, 14652, and 3987.5.
Food will be available at the site
on both days. A banquet will be
held Saturday night at the Holi-
day Inn-Southwest. Please
make reservations for both the
swap tables and the banquet in
advance. For more information,
contact Nita Stone NSAGV, Rte.
1, Box 157, Brandon MS 39042,
(601)-825-2060.

WOODBRIDGE NJ
MAY 2

The DeVry Technical Institute
Amateur Radio Club (WA2MDT)
will hold its fifth annual amateur
radio and computer flea market
on May 2, 1981, at DeVry Techni-
cal Institute, 479 Green Street,
Woodbridge NJ. The flea market
will begin at 3:00 am and for
those who wish to set up tables,
a fee of $3.00 will be charged.
Talk-in on 146.520 beginning at
8:00 am. For further information,
call Frank Koempel WB2JKU at
634-3460 or Steve Hajducek
KA2IFX at 727-5962.

MEADVILLE PA
MAY 2

The seventh annual North-
western Pennsylvania Hamfest
will be heid on May 2, 1981, at
the Crawford County Fair-
grounds, Meadyville PA. The
gates will open at 8:00 am. Ad-
mission is $3.00; children under
12 will be admitted free. Indoor
table spaces are $5.00 per space
and outdoor car spaces are
$2.00. Bring your own tables. Re-
freshments wili be available.
Commerclal displays are wel-
come. Talk-in on .04/.64, .81/.21,
and .63/.03. For information,
write CARS, PO Box 653, Mead-
ville PA 16335, Attention: Ham-
fest Committee.

GRAY TN
MAY 2-3

The Bristol Amateur Radio
Ciub, the Johnson City Amateur
Radio Association, and the
Kingsport Amateur Radio Club
will hold their first annual Tri-
Cities Hamfest on May 2-3, 1981,
at the Appalachian Fairgrounds,
north of Johnson City (off High-
way 137), Gray TN, from 9:00 am
to 5:00 pm on Saturday and from
8:00 am to 4:00 pm on Sunday.

The dealer space charge at the
door is $30.00 for the weekend
for a 10 x 12 space. The ad-
vance reservation charge Is
$25.00 and must be received by
April 1, 1981. The dealer charge
also includes security and ad-
mission for five employees.
There are approximately 40 RV
spaces with complete hookups
renting for $5.00 per night inside
the fairgrounds. Motels are
available nearby. Dealers can
set up anytime after Friday noon
or after 6:00 am Saturday and
Sunday. Advance reservations
or further Information can be ob-
tained by writing Mary S. Biggs
KA4EXP, Secretary-Treasurer,
Tri-Cities Hamfest, PO Box 3682
CRS, Johnson City TN 37601, or
phoning either (615)-928-1818 or
(615)-282-1711-x380.

GREENVILLE SC
MAY 2.3

The Blue Ridge Amateur
Radio Society will hold its an-
nual hamfest on May 2-3, 1981,
at the American Legion Fair-
grounds, Highway 25 bypass,
Greenville SC. On Saturday,
FCC exams will be given at
Greenville Tech from 10:00 am
till 3:00 pm. Other features will
include dealer exhibits, inside
flea markets, chicken/pork
plates, prizes, overnight RV
parking, and motel rooms avail-
able at the Ramada Inn (1-800-
228-2000).

PENNS PARK PA
MAY 3

The Warminster Amateur
Radio Club will hold the 7th an-
nual Ham-Mart on Sunday, May
3, 1981, from 9:00 am to 4:00 pm
(rain or shine) at a new location,
Middleton Grange Fairgrounds,
just minutes from 1-95 or the
Pennsylvania Turnplke on
Penns Park Road, Penns Park
PA. Featured will be door prizes
plus a grand prize to be drawn at
3:00 pm, a flea market, a free FM
Clinic, and an auctlon. There will
be refreshments, rest rooms,
and shelter available. Registra-
tion is $3.00 per person, which
includes one ticket for door
prizes. YLs, XYLs, and children
under 14 will be admitted free.
Seller (tailgater) spaces are
$2.00 (with tables available).
Talk-in on 146.52 or WARC
147.69/.09. For additional infor-
mation, write WARC, PO Box
113, Warminster PA 18974, or
call Mark Hinkel WA3QVU at
(215)-657-7295.



CONTESTS |

from page 14

only once for each team. When
DX/WK partners contact each
other it counts as a double
multiplier. Final score is the sum
of QSO points times the total
multiplier.

AWARDS:

Extraordinary certificates will
be Issued to the highest individ-
ual score, DX/\WK teams, YLUOM
teams, and score for highest
single operator category.
Regular certificates to the high-
est state, country, and Cana-
dian province winners.

ENTRIES:

Logs must show date/time
(GMT), RS, SSBer number, part-
ner’'s call, mode of operation, a
band, and period of rest time.
Summary sheets show number
of states, Canadian provinces,
countries, YL/OM teams, DX/WK
teams, and partner contacts. All
entries must be postmarked by
May 15th.

Any member desliring to enter
the DX/WK team category
should immediately send re-
quest to: Lyle F. Shaw KCA4LF,
6329 Falrway Blvd.,, Apollo
Beach FL 33570. For record pur-
poses, requests should be made
in writing. In the week preceding
the QSO party, members wish-
ing a partner may request one
through system controls on
SSBers daily systems. No team
assignments will be made after
the party begins.

YL/OM teams are self-evident

in their operation and need not
file. Single-operator category
members are eligible unless
entered with teams. Non-mem-
bers enter single op only!
DX/WK teams consists of a DX
and WK member. The team
score is the sum of both part-
ners. Score to be determined
when both logs are received.
When only one log is received,
credit will be given as a single
operator. YLJOM teams consist
of one YL member and one OM
member who are related:
husband/wife, father/daughter,
mother/son, brother/sister. Op-
eration must be from the same
QTH, using the rig with his/her
own call.

HELVETIA CONTEST

1500 GMT April 25 to
1500 GMT April 26
Use all bands, 1.8 to 28 MHz,
on CW or phone. Each station
can be worked once per band
regardiess of mode.

EXCHANGE:

RS(T) plus three-figure serial
number starting at 001. Swiss
stations will also give their can-
ton.

SCORING:

Each contact with an HB sta-
tion counts 3 points. The multl-
plier is the sum of Swiss can-
tons worked on each band, 26
maximum per band. Final score
is sum of QSO polnts multiplied
by the sum of cantons worked
on each band.

RESULTS

1980 SARTG WORLDWIDE RTTY CONTEST
Singlie Operator—Class A

I3FUE 350,900
I7FKO 278,760
SMEASD 215,670
W3FV 215,040
G3HJC 195,500
Multi Operator—Class B
ISMYL 324,360
OESERI 244,720
G3uup 210,540
OK3KFF 137,550
oHazy 128,040
Shortwave Listeners—Class C
G8IZD 227,525
H. Ballenberger 164,755
Y2-2814/M 140,400
G8CDW 96,960
K. Wustner 86,790

RESULTS

1980 CAN-AM CONTEST

Trophy Winners

Canadlan Combined Champion: John Sluymer CZ60U
American Combined Champion: David Hachadorian K6LL/7
Canadian Phone Trophy: Doug Freestone XJ5UF

American Phone Trophy: Jack Webb W5JW

Canadian CW Trophy: Graham Williams VE2WA

American CW Trophy: Trey Gariough WN4KKZ

Canadian Multi-Op Champion: Prince George CC VE7T2ZZ
American Multi-Op Champion: Stan Gritfiths W7NI

Club Competition: The Other Club {Wash., B.C.)

ENTRIES AND AWARDS:

Certificates will be given to
the highest scorer in each coun-
try. USA and Canadian call
areas are considered as separ-
ate countrles. Logs must be
postmarked not later than 30
days after the contest and sent
to: TM USKA K. Bindschedier
HBIMX, Strahleggweg 28, 8400
Winterthur, Switzerland.

Canton abbreviations are: ZH,

BE, LU, UR,SZ,OW, NW, GL, ZG,
FR, SO, BS, BL, SH, AR, Al, SG,
GR, AG, TG, Ti, VD, VS, NE, GE,
and JU.

H26 Award—for contacts
made after January 1, 1979:
Send a list and QSL for each of
the 26 cantons worked on CW
and/or phone, RTTY, and SSTV
to: Walter Blattner, Postbox 450,
Locarno 6601 Switzerland.

HAM

HELP

Three years ago, you pub-
lished a letter from us asking for
hospitality on our visit to Cali-
fornia. Thanks to you, we made
many new friends and had a
marvelous time.

We plan another visit to the
U.S. this August and want to
spend a few days in Washington
DC, where we don’t know any-
one. If any family can offer hos-
pitality for 3 to 4 days, we would

be glad to reciprocate and offer
our home for a vlsit.

We are an easygoing, adapt-
able couple in our mid-thirties
who enjoy meeting people and
dislike formal hotels. Michael is
an electronics engineer, a ham,
and a pilot. | am a children’s
nurse.

We live in a beautiful and his-
toric part of England, about 2
hours from Edinburgh and the

Lakes District, and about 3
hours by traln from London. We
love visitors and meeting peo-
ple, so | am sure this vacation
will be as great as our last.
Pat and Michael Stott
“Wellview"’
12 Castle View, Ovingham
England NE42 6AT

| heard from a frlend that

there was a Dungeons and Drag-

ons net on 20 or 40 meters and |

would appreciate any info on
this. Thanks.

Al Fogleson KABHFS

1654 Dyson

Muskegon M| 49442

I'm searching for a Collins
3281 transmitter in any condi-
tion that is not being used and is
cheap. State condition and
price.

H.F. Schnur
115 Intercept Ave.
North Charleston SC 29405

I'm looking for a Collins KWM-
2-to-KWM-2A conversion Kit,
Collins main tuning knob
(653-5787-003), and quad anten-
na spreaders.

Hobie Steele

Rte. 3, Box 273
Cambridge MD 21613
(301)-228-7595
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FUN!

from page 34

6) Soviet jamming stations, in-
tent on keeping ‘‘undesir-
able” broadcasts from being
received in their country,
legally identify themselves on
CW.

7)  Radio Berlin International op-
erates from West Berlin.

8) The Voice of America is pro-
hibited by Congress from
broadcasting in any language
but English.

9) There is a shortwave broad-

cast band allocated at 11

meters.

Radio Peace and Progress Is

a Soviet shortwave station.

“Suomen Yleisradio” broad-

casts from Samoa.

SINPO is an acronym for the

Special InterNational Pro-

gramming Organization.

“The Graveyard” is the SWL's

nickname for 40-meters.

In many countries, you have

to be an SWL before you can

become a ham.

The International Frequency

List is a publication listing in

five volumes all of the world’s

radio stations.

The “Worldwide TV-FM DX

Association” is an organiza-

tion specializing in VHF-UHF

SWLing.

Some countries require SWLs

to license their receivers.

WCC in Chatham MA, broad-

casts news reports, in CW, on

6.376 MHz.

Many ship stations have the

same type of four-letter call-

signs as broadcast stations,

e.g., KXXX.

The U.S. AM broadcast band

has only 23 channels.

10)
11)

12)

13)

14)

15)

16)

17)

18)

19)

ELEMENT 5—-HAM ACROSTIC

Guess the words defined and write them over the numbered
dashes. Next, place each letter in the correct square in the puzzle.
The black squares show word endings. The completed puzzle will
form a statement relating to shortwave listening. (Illustration 2)

A) Medium-waveantenna.......

28 50 42 51
B) “TheEastisRed”........... : 4
65 9 41 2 67
C) A shortwave station’s
HONAUE" . wanh SPPEL ~ot Lo ek 10T e L
5 13 36 8 48 16 17 46
D) Jammers produce this....... _
59 18 4 15 31
E) Old-style receiver component. _ __ __
62 58 60 12
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F)

J)

K)

L

M)
N)

0)

P)

Q

llustration 2.
THE ANSWERS
Element 1:
See Illustration 1A.
Element 2:

Effect of Radio Moscow report
about Soviet farming on lis-
tENENS s s o e Habe 26

Element missing from Radio
Moscow's news programs. . . .

Famous army radio station. . .

Woodpecker's alleged pur-
POSE R axiinias dinis

SWLs throw this when a rare
station is QRMed. . . ... ... ..

Engineering society. ...... ..

What Germans call East Ger-

Iraq amateurprefix..........

Number of megahertz in SWL
90-meterband. . ... .. .......

RTTY press statlon’s test let-
tEnS Nida et s o dbbe TR SIY

Your author’s former call suffix

19

10
53

55

43
29

37
61

1"

21

44

27 32 64

14 1 33 63

35 49

24 25 39 38

66 3

54 6 45

40 57
20

26

22 23 56 47

1, 2., 3-P, 4-F, 5-M, 64, 7-U, 8-R, 9-A, 10-T, 11-N, 12-B, 13-0, 14-D,
15-L, 16-G, 17-Q, 18-C, 19-E, 20-H.
Element 3:

(Reading from left to right) utilities, broadcast, tropicals,
clandestine; band, domestic, program, listen; music, rellglous,
interval, language; government, propaganda, engineer, overseas,
calibrate, foreign, relay, static.

lllustration 1A.



Element 4:

1) True—In a series of experimental transmissions during Novem-
ber, 1980. More SSTV broadcasts may take place this year.

2) True—Aren't they thoughtful!

3) False—WYFR and KGEI, among others, are privately owned.

4) False—They're commercial stations transmitting business or
safety traffic.

5) True—Radio energy from the giant planet can be detected at
those frequencies with the proper receiving gear.

6) True—Ironic, isn’t it?

7) False—East Berlin.

8) False—Like most international broadcasters, the VOA trans-
mits in dozens of languages.

9) True—25.600-26.100 MHz. Just below you-know-what.

10) True—Peacefully progressing toward what?

11) Faise—It's Finnish for Radio Finland.

12) False—It's a reception report form, similar to the amateur RST
system. The letters stand for: Signal, Interference, Noise, Prop-
agation, and Overali merit.

13) False—It's the term applied to the upper end of the U.S. AM
broadcast band where many low-powered stations are grouped.

14) True—This is especially true in many eastern European coun-
tries where SWLs must obtaln a certain number of amateur
QSLs before they're allowed to transmit. So answer those SWL
QSLs!

15) False—Amateur, maritime, experimental, and a few other types
of stations aren’t listed, but Just about everyone else Is. The ITU
publishes it.

16) True—You can write them at PO Box 97, Calumet City IL 60409.

17) True—As a matter of fact, most countries slap a fee on radios

rw

D nl—

cCom>P> 2

llustration 2A.

SCORING
Element 1:
Twenty points for the completed puzzle, or 1/2 point for each ques-
tion correctly answered.
Element 2:
One point for each station you matched to its QTH.
Element 3:
One point for each word unscrambled.
Element 4.
One point for each correct answer.
Element 5:
One point for each correct definition. Give yourself 10 extra points if
you deciphered the message.

Rate your SWL skills as follows:

and TVs—a way of raising revenues to subsidize government

broadcasting.
18) True—Great code practice.
19) True—Confusing, isn’t it?

20) False—One hundred and seven channels, but more are on the
way as soon as the FCC can add more by pushing existing sta-

tions closer together.

Element 5:
See lllustration 2A.

120 —Youllistentoshortwave on aradio purchased from a side-
walk vendor. Can sometimes hear Radio Moscow.

21-40 —You write weekly letters to “DX Mailbag” and are deeply

thrilled when you hear your name announced on the air.

4160 —You monltor Radio Warsaw while working Novices on 40.

61-80 —You log countries by the dozen and are the object of ex-

treme envy from your peers.
80-100 + —A real pro. You're probably interviewed by Dan Rather for
your Interpretation of foreign broadcasts during worla

crises.

Next month: ARRL

HAM HELP

| am trying to locate Icom

22As, 215s, or similar radios—in

working condition—that can op-

erate just above and Just below 2

meters (for MARS and similar
applications).

Jim McCallum WB6INJ

10051 Perdido St.

Anaheim CA 92804

| need some help learning to
speak Nynorsk, the “other lan-
guage” spoken in Norway. |
have some books and can get
along fairly well in Riksmaal,
and now it's time to learn
Nynorsk.

Perhaps there are amateurs
living in the USA who speak this
language or one of its dialects. |
would like to arrange a weekly
sked on 75 or 40 SSB to help get
this pronunciation straight—
not to mention the grammar.

Drop me a line and we'll work up
a sked.
Tusin takk og paa gjensyn!
Nils R. Bull Young WB8IJN
920 Greenheart Drive
New Carlisie OH 45344

| need the manuals for and

any details on converting the

Heathkit HW-29A and Lafayette

HE45a 6m rigs to FM. | would

also like to convert a Gonset 1V

to FM. I will pay for all expense
of copying and malling.

Richard McCubbin

535 Church St.

Portland M| 48875

My hobby is listening to short-
wave radio and DXIng. | need
help because | recently pur-
chased a used Hallicrafters
model SX-110 receiver, but have
been unable to obtain an opera-

tor's manual. if anyone has an

operator's manual, please con-
tact me. Thank you.

Edward L. Gafford

221 Royer Court

Louisvllle KY 40206

I am interested in hearing
from Field Day 2 owners about
what kind of results the unit
gives with less than perfect
code, sloppy code, QSB, QRM,
etc.

Berand Kirschner WBOYCQ
4439 Jupiter Drive
Riverside CA 92505

| am looking for a crystal-con-
trolled CB rig which has 4 to 6 or
more channels and separate
crystals for transmit and re
ceive, in LA or Orange counties.
Al Gordon

1726 Spreckels Lane

Redondo Beach CA 90278
(213)-372-8560

| need information and a ser-
vice manual for the Heathkit®
DX-100 transmitter, and would

also like to know of any modifi-

cations done on the rig. I'll pay
for copying. Thanks.

John S. Lee KA4EPR

17401 NW 20 Ave.

Miami FL 33055

I'm looking for information on

a Northern Radio Company,

Inc., F.S. diversity converter, cir-

ca 1956. Itis a type 174, model 1,

serial 180. | believe that this is a

terminal unit for RTTY, has a

variable frequency shift, and

was used in the Alr Force. |

would really appreciate any help
on this.

Gary L. Young N3ALL

Box 129

Wise's Grove Road

New Brighton PA 15066

Does anyone have any infor-
mation on building test and
callbration equipment for the 2-4
and 3.7-4.2-GHz ranges? Also,
what would be the lowest possi-
ble cost?

Lamar Evans ||
Rte. 1, Box 87C
Anacoco LA 71403
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[ LEAKYLINES |

from page 18

proper examination. Why pro-
pose quantitative growth while
running the real risk of a reduc-
tion in quality?

Why should the back door be
opened for unqualified persons
to slip through and get amateur
privileges? No one stops any-

body from becoming an ama-
teur. Why should a special route
be opened for those who are un-
willing to exert enough effort to
earn the privilege?

And although the ARRL ap-
pears to be viewing the matter
from the position that it will act
in accordance with the wishes
of the membership, it is very

clear that in raising uncertainty
about it at all, instead of oppos-
ing it from the outset, it is plac-
ing ham radio in possible jeopar-
dy. By expressing unqualified
opposition at once, the League
would have served notice that it
believes the Commission griev-
ously wrong. And it is about time
that someone stood up to the
FCC for a change. Many FCC
proposals in recent years have
shown rather clearly that the
Commission is not overly im-
pressed with the necessity of
safeguarding the continued ex-
istence of amateur radio, at

least not as we have known it.
| believe that the digital
licensing proposal is one of the
most dangerous ever made, and
| exhort all amateurs to ponder
well what it can mean in terms
of the survival of our hobby. It
must be resoundingly opposed,
and ARRL directors must be
made aware that their constitu-
ents are solidly against it. Our
League must take a position
consistent with the wishes of its
membership, for if it fails to do
this, it no longer deserves to be
considered the leading repre-
sentative body in ham radio.

AWARDS

from page 44

tor Service, and radio communi-
catlons throughout Australia in
general. Today, thanks largely
to the efforts of John Flynn,
every cattle station and settie-
ment in the Australian outback
has radio communications.

Flynn spent his whole work-
ing life in the outback helping
others, no matter what nation-
ality or color. Last year was the
100th year since the birth of
John Flynn, and the Alice
Springs Community Coliege
Radio Club had 2,000 cer-
tificates printed in memory of
this great man.

Amateur operators worldwide
are encouraged to participate in
recognizing the achievements
of such a radio pioneer.

To qualify, all VK stations
must make three contacts with
Alice Springs club members; all
other stations of the world must
log at least two contacts with
Alice Springs club members.
The award is also available to
SWL stations who can log at
least 3 station contacts heard.
There are no band or mode re-
strictions for the award. Listen
for VK8s.

To apply, have your contacts
with the VK8s of the Alice
Springs club verified by at least
two radio amateurs or a local
club secretary. Keep in mind
that the same station may be
worked more than once if the
contacts are separated by 24
hours.

Enclose your application
along with a donation of $3.00 to

the Awards Manager. All funds
generated by this award wiil be
given to charity. Send your appli-
cation to: ASCCRC Awards
Manager, PO Box 2953, Alice
Springs, Northern Territory,
Australla 5750.

VK8 OUTBACK AUSTRALIAN
AWARD
My thanks goes to Laurie Day
VKBLD for forwarding the latest
details about the very popular
VK8 Outback Australian Award.

To qualify for the award, ap-
plicants must make contacts
with members of the Alice
Springs Community College
Radio Club. VK stations and
SWLs must contact at least 6
club members; all others must
make a minimum of 3 club mem-
ber contacts. To be valid, all
contacts must have been made
after December 1, 1979. There
are no band or mode restric-
tions.

A list of club members can be
obtained by sending your re-

quest with 3 IRCs or $1.00. Fees
for the award are: $2.00 for VKs;
$2.50 for DX stations. Forward
your list of contacts, verified by
two fellow amateurs, to The
Awards Manager, VK8 Outback
Australlan Award, PO Box 2953,
Alice Springs, Northern Terrl-
tory, Australia 5750.

HAMVENTION STATION

WDBEOL and WBILC have In-
formed us that special-event
station W8BI wlil be operating
from the Dayton Amateur Radio
Association’s communications
van on Hamvention days, April
24, 25, and 26, 1981. Special
Dayton Hamvention certificates
will be sent to anyone contact-
ing W8BI who sends a large
stamped envelope. Send QSL to
W8BI (special event station),
P.O. Box 44, Dayton OH 45401,
Frequencies: 14.295, 7.230, and
7.125 (CW). Times: Friday, April
24, 1800—2200 UTC,; Saturday,
April 25, 1400—2200 UTC; and
Sunday, April 26, 1400—1800
UTC.

W2NS5D/1

NEVER 5SAY DIE

editorial by Wayne Green

involved with things like hi-fi, car
stereo, calculators, digital
watches, radar detectors, televi-
sion sets, VTRs, and dirty-movie
video cassettes. They had one
whole room devoted to porno
cassettes!

There were a few microcom-
puter exhibits...such as the

new H-P personal computer sys-
tem, the new color Commodore
system, T.1., Atari, Mattel, Bally,
NEC, Casio, Panasonic, Quasar,
APF. . .etc. Apple wasn't there,
but | did run into Steve Jobs,
who recently became a muiti-
millionaire when the Apple
stock went on the market. Every

from page 8

Like anything else, if you are go-
ing to make money at gambling
you should know more than the
information you get in Reader’s
Digest. The fact is that there are
a number of very good books on
the subject of gambling. . .and
on how to win. The further factis
that if you know how to gamble
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and have some experience, you
can win consistently. I'm not
just talking about counting the
cards at 21, which is old hat by
now. . .I'm talking about craps.

Not having done my home-
work. ..and not really having
muchtime. . .l avoided the gam-
bling this trip.

CES has nothing whatever for
the ham business. It is mostly

Calendar.

DXPEDITION CALENDAR

To better serve our readers we are considering beginning a
DXpedition Calendar. If you are interested in having your
operation Included in this listing, please include locations,
dates, callsigns, frequencies, operating hours, QSL info, etc.,
along with the name of a person to contact if there are any
questions about the operation.

Please send your DXpedition Info to Editorial Offices, 73
Magazine, Pine Street, Peterborough NH 03458, attention: DX




directory could result.

Operations.

NET OPERATIONS

We would like to accumulate a list of active nets and their
purposes for a possible directory. If you are interested In hav-
ing your net operation listed, type or print (neatly) its particu-
lars (purpose, dates, frequencies, etc.) along with the name of
someone to contact should there be any questions. Depend-
ing on the response, a very comprehensive speclal-interest

If you would like to participate, write to Editorial Offlces, 73
Magazine, Pine Street, Peterborough NH 03458, attention: Net

time the Apple stock drops one
point he loses about $5 mil-
lion.. .how'd you like to be in
that position?

A lot of the consumer elec-
tronics magazines were there. |
got to see a recent issue of S-9
...now shrunk to 72 pages, with
Just 12 pages of advertising
...even thinner than onCom-
puting, with its 15 pages of ads.
CB Magazine is really looking
good, withits increased ham orl-

entation. . .thus encouraging
CBers to move on into hamming.
Gordon West, the CB editor, has
rebounded well after his ex-
perience with the ARRL. Appar-
ently the shafting was dis-
cussed at length at SAROC.

WEST QUESTIONS

Since a lot of amateurs get all
bent out of shape at any men-
tion of the League, let's steer
clear of that organization entire-
ly. Besides, I'm really sick of

town was having classes.

HAM LICENSE CLASSES

If you or your club are giving or planning to give code and
theory classes, please let us know. Include dates of each ses-
sion, license classes taught, and the name of someone to
contact for complete information. With this, we can perhaps
direct an aspiring amateur to a nearby class. More than one
ham has been asked about helping a beginner or a ham who
wishes to upgrade and was unaware that the club across

If you would like to have your classes listed, please write to
Editorial Offices, 73 Magazine, Pine Street, Peterborough NH
03458, attention: License Classes.

hearing the old saw that | am
antl-League. I'm anti the bad
guys, no matter where they are
...In Washington, Newington,
or Oregon.

Now, to cases. Gordon West,
the editor of CB Magazine, re-
cently ran for office in a national
club and was refused the right
at the last moment to have his
votes counted by that club’s
general manager. Attempts at

getting a rational explanation of
this weird and seemingly dic-
tatorial move have so far been
frustrated. Please then consider
this a general call: If anyone in
the readership of this magazine
knows the real reason for this
move, please writeitup soitcan
be published. Please send this
Information to all ham maga-
zines and let's see which have
the guts to print the facts.

[ Haw

HELP

| am in need of a service

manual on military transmitter

T368D/URT. | will copy and re-

turn or possibly purchase out-
right. Thank you.

A. K. Seput KA2AYS

258 Hillside Avenue

Palisades Park NJ 07650

(201)-461-9169 after 7:00 pm

Can anyone help me locate in-
formation on a Harrison Labora-
tories model 510 regulated pow-
er supply (0-36 V, 10 A)? A man-
ual or schematic would help and
I will gladly pay for reproduction
costs. Many Thanks.

James O. Dickinson WALLF
1408 Monmouth Court West
Richmond VA 23233

I need a manual for an Elco
capacitance meter, model 9585.
"Il pay for photocopying or will
copy and pay postage both
ways. | also need a power
transformer and/or schematic
showing power transformer for
a Hallicrafters SX-9 receiver.
State cost of transformer in first
letter, please. All letters or calls
answered. Call collect.

Ernest C. Wankowski KB50J

5510B Follett Road
Fort Silt OK 73503
(405)-248-6630 after 1800 CST

| need a copy of the manual

for the National NCX-3—an orig-

inal or photocopy would be fine.
I'll pay costs.

W. Dennis W1WA

Box 1103

Marblehead MA 01945

All Armenian amateur radio
operators interested in getting
together on the ARARAT Net,
please contact me for sked and
information.

Stefan Karadian N8BGD
7127 Brookridge Drive
West Bloomfield MI 48033

Wanted are any of the Collins
speakers, models 312A-1, 312B-1,
or 270G-3, along with a Collins
gear-reduction knob like that
used on the 75A series of receiv-
ers and KWS-1 transmitters. Al-
so desperately wanted is a copy
of the instruction and/or service
manual for a Roberts 770X tape
recorder. Will pay cash to have
manual copled or would take a
used book with all pages. Many
thanks.

Clano R. E. Strachan C6ANI
PO Box N4106
Nassau NP, Bahamas

| need operating manual num-
ber TM11-5820-358-10 for the

R390A military receiver. | will
pay for copies or pay postage
both ways. Thank you very
much.

Harold Sherven KASBPS
951 Christina Court
Plainfield IN 46168

| need information and a
schematic for a Golden Falcon
model 150 power amplifier. |
need to know frequency ranges
and any other information.

E. L. Sandefur N6DSZ
17711 Van Buren St., #E
Huntington Beach CA 92647

Is there anyone out there who
can lend or copy the circuit dia-
gram and other Info for a model
830 oscilloscope-wobbulator
made by Triumph Manufactur-
ing Co., Chicago, lllinois (1950 or
earlier)? Thanks.

Ladd Sajor W2KGV
767 Lomas Street
Port St. Lucie FL 33452

| am looking for schematic
diagrams for the following ra-
dios: E.F. Johnson Viking Rang-
er (maroon and grey case), Navy
type CRI-43044 (TBY-6), RT-70,
and AM-65 (Mil.)

I am also looking for someone
with at least a General class li-
cense who is willing to give the
Novice test to 6 or 7 people. |
and a few other club members
do not have licenses and we
have been waiting to take our
tests for a long time. The school

is located in lower Manhattan
near 14th St. Thank you.

Timothy O'Neill, President
Xavier High School ARC
1753 Ryder St.

Brooklyn NY 11234

I am looking for RIT mods for
the Heath HW-8 CW transceiver
and the Heath HW-32 20m Sin-
gle Bander. | would also be inter-
ested in other mods. Thanks.

Bill Graham N8BMK
Box A223A, Rt. 5
Paris KY 40361

Any amateur who is a current
or former member of the United
States Army Signal Corps who
has served with, or been at-
tached to, Royal Signals is in-
vited to become a member of the
Royal Signals Amateur Radio
Society. Those who wish to ap-
ply for membership should write
to me for application forms and
further details.

Capt. J. Cooper G3DPS
Vice-President, RSARS
“Beirnfels”, Old Odiham Road
Alton, Hants

GU34 4BP, England

| need meter and mainte-

nance instructions with parts

list for a TS-375A/U vacuum-tube

voitmeter. | also need an oven

(Ref. S-105) with or without

5-MHz crystal for a TS-186D/UP
frequency meter.

Elmer H. Melvin WA8DJY

5050 New Market Rd.

Hillsboro OH 45133
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( New PRODUCTS |

from page 38

paddies and It's ready to go with
automatic and programmable
memories. It has lambic opera-
tion and dot-dash memory.

Five-level Baudot Is trans-
mitted at 60 wpm. RTTY and CW
ID are provided via the ID button
and message A. Carriage return,
line feed, and letters are sent au-
tomatically on the first space
after 63 characters on a line. All
up and down shift is done auto-
matically. A down shift occurs
on every space to quickly clear
any garbles in reception. The
Baudot mode also includes all
applicable features of the CW
mode.

in the ASCII mode, transmis-
sion speed is 110 baud. Both up-
per and lower case are gener-
ated, and all the features of the
Baudot mode are included here
also.

Controls and keys on the 494
are positioned logically and la-
belied clearly; pots are used for

speed, volume, tone, and weight
because they are easler to use
than keystroke sequences and
they remember your settings
even if power is lost or turned
off.

The MFJ-494 operates on 9-12
V dcor 110 V ac with optlonal ac
adapter. The same keying cir-
cult used in all MFJ keyers is
used in the MFJ-494.

Available options for the key-
board include the MFJ-53 and
the MFJ-54. The 53 is an AFSK
plug-in module. The output of
the module plugs into the mic or
phone patch jack for FSK with
SSB rigs and AFSK with FM or
AM rigs.

The MFJ-54 loop-keying,
plug-in module Is a 300-V,
60-mA, loop-keying circuit that
will drive your RTTY printer.

For more information, con-
tact MFJ Enterprises, Inc., PO
Box 494, Mississippi State MS
39762, (601)-323-5869. Reader
Service number 480.

|

Desco Industries’ precision tweezer.
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ELECTRICAL
POLLUTION CONTROL

Electrical pollution drives mi-
croprocessors bananas! Power
line electrical noise, hash, and
splkes often cause erratic oper-
ation. In addition, severe spikes
from lightning or heavy machin-
ery may damage expensive
hardware.

Electronic Specialists recently
announced the Super lIsolator,
designed to control electrical
pollution. Incorporating heavy-
duty spikelsurge suppression,
the Super Isolator features 3 In-
dividually dual-pi-filtered ac
sockets. Equipment interac-
tions are eliminated and disrup:
tiveldamaging power-line pollu-
tion is controlied. The Super |so-
lator will control poliution for an
1875-Watt load. Each socket
can handle a 1000-Watt load.

For more information, con-
tact Electronic Speclalists, Inc.
171 South Main Street, Natick
MA 01760; (617)-655-1532. Read-
er Service number 486.

PRECISION TWEEZER HAS
BUILT-IN LIGHT

Desco Industries has added
three models of battery-pow-
ered lighted tweezers to Its line
of electronic assembly aids.
These tweezers all have stain-
less steel blades and are pow-
ered by a single AAA battery.

A low-cost, plastic-case mod-
el Is available for working in
poorly-lighted field situations.
Two stainless-steel-case mod-
els are available, one with a
straight tip and one with an
angle tip.

For more information, con-
tact Desco Industries, Inc., 351 F
Oak Place, Brea CA 92621, (714)
990-3005. Reader Service num-
ber 482.
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YAESU FT-902DM

Yaesu has announced an im-
proved version of the FT-301DM,
the FT-902DM. While the 902 re-
tains most of the features of its
predecessor, several important
changes have been made.

The 902 covers all present and
proposed HF amateur bands, in-
cluding the new WARC bands.
The digital frequency readout
has been improved to eliminate
the need for recalibration when
changing modes or bands. The
built-in keyer features both dot
and dash memories, and the re-
celver’'s dynamic range has
been improved. Last, but not
least, the vfo knob now tunes in
the right direction!

For more information, con-
tact Yaesu Electronics Corp.,
6851 Walthall Way, Paramount
CA 90723. Reader Service num-
ber 485.

TEMPO S-4

Tempo, a pioneering manu-
facturer in the field of synthe-
sized hand-held radios, has an-
nounced a new 440-MHz FM
hand-heid. The new S-4 is nearly
identical to the other Tempo
hand-helds which are offered for
the 2-meter and 220-MHz bands.

Available accessories include
12- or 16-button touchtone™
pads, CTCSS tone encoder, and
a leather carrying case.

For more Iinformation, con-
tact Henry Radlo, 2050 S. Bundy
Dr., Los Angeles CA 90025.
Reader Service number 481.

NEW MFJ HF WATTMETER

The new MFJ-814 HF watt-
meter/iswr meter has a fre-
quency range of 1.8-30 MHz. It
reads forward and reflected
power on two scales (2 kW and
200 Watts) on a 2-1/2" wide X
1-1/2” high lighted meter (light
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The MFJ-814 HF swr wattmeter.



requires 12 volts).

This power meter also reads
swr directly and is calibrated up
to 6 to 1 swr. Three push-button
switches let you switch between
power and swr, high and low
power, and forward and reflect-
ed power.

Eggshell white with black top
and sides, the meter measures
6-1/4" x 3-1/2" x 3-1/2".

For more information, con-
tact MFJ Enterprises, Inc., PO
Box 494, Mississippi State MS
39762; (601)323-5869. Reader
Service number 484,

NEW MODEL
FROM ALUMA TOWER

Designed especially with the
ham operator in mind, Aluma
Tower’'s new extra-heavy-duty
aluminum tower meets our spe-
cial needs. All uprights and
cross braces are 1" seamless
drawn-aluminum tubing with
stalnless steel aircraft cable
connecting the telescoping sec-

tions. The mast is 2" diameter
x 8'long and is supplied boited
in place.

Aluma Tower’s telescoping
construction and tlit-up style en-
able it to withstand any weath-
er conditions.

For more information, con-
tact Aluma Tower Company,
1639 OId Dixie Hlghway, Vero
Beach FL 32960. Reader Service
number 479.

HY-GAIN ADDS THREE NEW
PRODUCTS TO TOWER LINE

Telex Communications, Inc.,
has announced the addition of
three new products to its
Telex/Hy-Gain tower line. The
HG-70HD, a new 70-foot (21.3 m),
self-supporting crank-up tower,
Is the tallest of seven towers
now offered by Telex/Hy-Gain.
The tower is all steel, has four
sections, and features an im-
proved guide system providing
rigid, close-tolerance structural
support while leaving the tube

ends open for complete surface
galvanizing and unrestricted
moisture drainage. This heavy-
duty tower was designed for an-
tenna loads of up to 16 square
feet (1.5 sq. m) in winds of up to

60 mph (96.6 kmph). The top sec-

tion is pre-drilled for thrust bear-
Ing boits, and a rotor mounting
plate is included.

Hy-Gain has also developed a
new electric winch system, mod-
el HG-EW, that fits the new HG-
70HD as well as the existing
54-foot (16.5 m) HG-54HD and
the 52-foot (15.8 m) HG-52SS.
The winch control box can be
locked, which allows the tower
to be securein either the extend-
ed or retracted position. It has a
limit switch which prevents a
possible overload at the upper
stop position. A manual crank is
supplied also in the event of an
electrical power fallure. The HG-
EW is equipped with an auto-
matic brake which is always in
positive engagement when the

winch is not operating.

This winch system can be
converted at any time to remote-
control operation by adding the
new Hy-Gain tower control (HG-
EWRC) which has been specifi-
cally designed as a modular ad-
dition to the HG-EW winch. This
remote-control unit allows the
operator to raise and lower the
tower from a remote location
such as a ham shack. The con-
trol displays upper and lower
limit positions, up or down oper-
ating direction, and also pro-
vides a fail-safe sensor and indi-
cator which automatically shuts
off the winch should extreme
side loads affect tower tele-
scoping. Both the winch and the
remote control are available for
110- and 220-volt operation.

For more Information, con-
tact Hy-Gain, 9600 Aldrich Ave.
South, Minneapolis MN 55420;
(612)-884-4051. Reader Service
number 483.

LETTERS

from page 24

Peking, and the street next to it
was full of shops. One large de-
partment store had a depart-
ment selling only radio parts
such as resistors, capacitors,
tubes, transistors, etc., for peo-
ple who wanted to repair their
own radios.

They also had a black and
white TV on sale for about $1000
us.

| saw two fairly large tele-
graph keys but | could not find
anyone who spoke English to
find out what they were used for.

There was also a shop nearby
which sold only TVs. Incidental-
ly, mine in the hotel did not work.

Fred Barnes WASPCT
Parma OH

ITS UGLY HEAD

It was interesting to read the
letter in the July 73 sent to Dr.
Zbigniew Brzezinski by Dave
Clark KBMPF regarding his pro-
posal to boycott stations in the
USSR using the special Olympic
prefixes. In the letter, Dave
states, ‘“Normal communica-
tions with the Soviet U prefixes

should be encouraged since
amateur radio does provide a
systemof direct communication
to all parts of the world regard-
less of political relations.”

I should like to point out to
your readers that in the case of
the Soviet Union this is not en-
tirely true. Since June, 1967, the
Soviet authorities have forbid-
den their hams to communicate
with Israeli amateur stations us-
ing the 4X or 4Z prefix. Although
to my knowledge there has nev-
er been an official press release
to this effect on the part of the
USSR, it is common knowledge
here, and a call to a U or an R
station or what have you Is
almost always ignored except
for the occasional station who
will say "sorry, can't work you,”
or “no contact.” For the Israeli
DXer or contest fanatic, this is a
serious handicap as this makes
it virtually impossible to contact
or confirm 19 Soviet Republics
(countries) and four zones.

What is Interesting is that in
the last few years, amateurs vis-
iting Israel from other countries
and operating here with their
own calls with a slant 4X tacked
on the end find themselves
besieged in pileups of Russian

amateurs calling them. This In-
dicates that the Russians have
relaxed their boycott of amateur
radio in Israel to the extent of
allowing contacts only with non-
Israelis operating here. The
reason for this is not clear, but it
could likely be to avoid bad
public relations with American
and European hams vislting
here.

After much deliberation on
the problem, the Israel Amateur
Radio Club has asked amateurs
operating here with foreign call-
signs to avoid contacting Soviet
stations until the Soviet Union
rescinds its ban on contacts
with Israeli stations, and to
make this clear to the Soviet sta-
tions calling them.

It sure is a pity that politics
ralses its ugly head in this area.
It should be added, however,
that we have no problems con-
tacting the other eastern Euro-
pean countries, but the USSR
countries are all missing in the
tallles of hams here who have
been DXing since 1967. We are
still hopeful that one day this
condition will be reversed.

Hams visiting Israel are invit-
ed to use our 2-meter repeaters
and meet the boys (and girls, hi)
here. We use the European band
plan here, and the repeaters are
as follows: HAIFA—RO—
145.000 in, 145.600 out (1800 Hz
tone access); SAFED (upper
Galilee)— R3—145.075 in,
145.675 out, BEERSHEBA—RS5

—145.125 in, 145.725 out; TEL
AVIV—R7—145.175 in, 145.775
out, and JERUSALEM—R9—
145.225 in, 145.825 out. Only the
Haifa machine requires a tone
burst; all the rest are straight
carrier access.
Ron Gang 4Z4MK
Kibbutz Urim, Israel

VHF CONTESTING

A short note to express my in-
terest in the January article,
"VHF Contesting.” The appe-
tizer was delicious; now when
do you begin the meal? You pro-
vided a few details on equip-
ment, antennas, spacings, and
just enough to evoke, “yes, yes,
goon.” So. . .let's have more of
the detail so that more of us can
learn more and successfully
give it a go.

Bob Munsey K6PIU
Canoga Park CA

WORK THE WOODPECKER lj

The January issue of 73 has a
couple of items on which | would
like to comment.

First is the Woodpecker.
When it first came on the air, the
DX fraternity on 15and 20 had a
lot of ideas of what might be
done to chase it off the ham
bands. The ‘“H5H" sequence
was one of them, but not very
practical for those of us who
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don’t have keys as part of our
ham station or who are essen-
tially lazy. We don't have the
power to compete with Radio
Moscow to QRM them, but radar
depends on receiving an echo
for its results and that echo
can’t possibly be a match for a
ham kW beamed in the right di-
rection with a similar signal. All
one has to do Is tape record a
few minutes of the woodpecker
and play it back at them!

If all the “tuner uppers” and
“pileup” participants would get

together on a *“*Woodpecker's
Sunday” and send out the taped
signal all over the band at the
same tlme, perhaps they might
get the message.

The other is your story, “Over
the Hump” and the references
to AC4YN. Of course, before the
war AC4YN was the legendary
contact that you had to work to
get Zone 23. Your article men-
tions Reggie Fox as AC4YN, but
| have reason to believe that it
was a British Army group opera-
tions and that there were others

that used the call either before
or after Reggie.

| served in ltaly during WWIl
at AFHQ Italy in a combined US
Signal Corps/Royal Signals op-
eration, which has made me
eligible for membership in the
Roya! Signals Amateur Radio
Society. Currently, there are
about ten U.S. hams who belong
to RSARS. | got a life member-
ship back when the pound was
worth $1.80. | get a lot of mileage
out of that connection with
QSOs with "*G"” stations. At the

time | joined, one of the officers
was Sir Evan Neppan G5YN.
There was quite a story on Sir
Evan in the Society publication,
Mercury. He was a career officer
in the British Army, had oper-
ated from exotic spots all over
the world, and had been knight-
ed by the Queen. It appears that
one of the calls he had held was
ACA4YN, so you figure that out! |
had a nice letter from him when |
joined and have worked him on

the air.
Col. Edson B. Snow, AUS Ret.
Pompano Beach FL

REVIEW

from page 30

ed a measure of additional gain.

Our basic downconverters
soon acquired an elaborate
“look” which reminded us of a
mini-TVRO setup, and we some-
how feit we had set new DX
records for solld MDS reception
in this heavily wooded and
mountainous area of the United
States. One aspect has definite-
ly proven true: Signal paths
which are not line of sight are
difficult to predict and use. Rais-
ing antenna height to acquire
line of sight is often the only
logical alternative.

Some additional members of
our group decided to construct
competitive and more expensive
downconverters, reasoning that
complexity and cost should pro-
vide better results. Unfortunate-
ly, we did not find that true and
had to work like heck to get
marginally acceptable results
from those units. Our previously
acquired knowledge of micro-
wave construction techniques

a
a
a
a
a
ry

was also required to supplant
marginal instructions used with
these units.

Fortunately, however, we all
came out winners at the end
and except for me, everyone is
presently enjoying watching
special TV programs. My partic-
ular converter works great, but
I'm 20 miles, two mountains,
and one dense forest from the
MDS transmitter. Plans include
wrestling a 3.5-foot parabolic
dish/downconverter setup to the
top of an 80-foot pine tree and
adding a second TV tuner be-
tween the converter and the
television for additional gain.
We're not glving up yet!

In conclusion, the Universal
Communications downconvert-
er kits have proven their worth
and are very reliable units. If you
would like to get your feet wet in
microwave, MDS, or weather
satellite reception, these units
are a good starting point. At the
present time, I'm also consider-
ing the feasibillty of modifying a
unit for TV satellite reception.

Realistic DX-200 communicatlon receiver.
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A number of additional items
also will be required, but a work-
ing system for under $400 looks
very promising.

The original downconverter
board described here Is avail-
able from Universal Communi-
cations, Box 6302, Arlington TX
76011.

Dave Ingram K4TWJ
Birmingham AL

DX-200 RECEIVER

The DX-200, sold by Radio
Shack, is a general-coverage
receiver. It tunes five bands: 150
kHz to 400 kHz, 520 kHz to 1.6
MHz, 1.55 MHz to 4.5 MHz, 4.5
MHz to 13 MHz, and 13 MHz to
30 MHz. It is designed for the
reception of the three most-
used forms of amplitude-modu-
lated signals, which are double
sideband with carrier (AM, or
6A3), single sideband without
carrier (SSB, or 3A3]), and make-
and-break radiotelegraphy (CW,
or0.1A1). The basic designis the
classic single-conversion super-
heterodyne with an intermedi-
ate frequency (i-f) of 455 kHz.
The circuit provides one stage of
preselection before the frequen-
Cy conversion.

To evaluate this receiver, it
was compared with two others,
each of recognized performance
capabillity but of other design
and In a higher cost bracket. A
coaxial switch was used to
switch the reference antenna
among the three receivers,
thereby ensuring a comparable
signal to each. In addition to off-
the-air signals, a URM-25D sig-
nal generator was used to make
measurements of sensitivity
and of image rejection.

One of the comparison re-
ceivers was a Yaesu Model
FRG-7, which uses the Wadley
Loop system. This involves tri-
ple conversion, with a first i-f of
55 MHz, to ensure almost total

freedom from images. The other
was the recelver section of a
Kenwood TS-120S. This is a
single-conversion recelver with
an i-f of 8.8 MHz. Unless other-
wise stated, off-the-air signals
were obtalned from an 80-meter
trapped dipole antenna mount-
ed 50 feet above ground.

Initially, the DX-200 was tuned
to the AM broadcast band. Here
it performed very well indeed.
Both selectivity and sensitivity
were excellent, and the stability
adequate. | rated it on a par with
the FRG-7 with but one excep-
tion. With the rf gain control
turned fully on, the set broke in-
to osclillation, causing severe
distortion. Backing off slightly
on the gain control stopped the
distortion. With a short indoor
antenna, the rf gain could be ad-
vanced fully without distortion.

The second check was on the
longwave band. The DX-200 did
quite well. It is one of the very
few longwave recelvers |'ve
heard that doesn’t bring in local
broadcast band stations almost
as loudly as LF stations! There
was some slight spillover but
not enough to be troublesome.

In the high-frequency range,
the receiver displayed varying
degrees of performance. For the
reception of shortwave BC sta-
tions, it did quite well over the
whole spectrum, fully equaling
the FRG-7 in all respects save
one: Image rejection above 5 or
6 MHz Is very poor. The selectiv-
ity and sensitivity were fully ade-
quate for SWLing and | didn’t
notice any frequency drift. Even
the sponginess of the band-
spread dial was not too objec-
tionable.

For the reception of HF SSB
stations, the level of perfor-
mance dropped. In the MF
160-meter band and in the HF
80- and 40-meter bands, signals
could be demodulated with ac-



ceptable intelligibility. As | went
higher, the signal quality
became much worse. On 11 and
10 meters the clarity approached
zero! It appears that there is
enough instability in elther the
HF oscillator or the beat fre-
quency oscillator (I suspect the
former) to introduce severe fuzz-
iness. These signals were, of
course, also checked on both
the FRG-7 and the TS-120S to
make sure that the difficulty
originated in the DX-200 and not
in the transmitter or in some
propagation abnormality.

CW reception is a bit better
than that of SSB in that one can
read a TS note with no difficulty.
In fact, there are operators who
prefer modulated notes over
that of a pure sine wave! The
sponginess of the bandspread
dial makes tuning in a CW signal
a bit of a job, but it can be done
with practice and patience. It's a
wee bit more tedious than the
FRG-7; the TS-120S, of course,
presents no tuning difficulties.

The next job tackled was at-
tempting to improve the image
rejection for frequencies above
5 or 6 MHz. Two passlve pre-
selectors (shown in Fig. 1) were
tested. One is of a type designed
to match a random-length end-
fed antenna to a low impedance
input to a receiver. The other is
for low-Z to low-Z; it was used
with the trapped dipole.

Both preselectors performed
about the same. They helped to
attenuate images in the 5- to
10-MHz range, but above 10 MHz
their selectivity curves were so
broad that they provided insuffi-
clent attenuation to the image.
And, of course, this Is the region
that most needs additional im-
age attenuation! Scratch the
idea of a passive device.

An active preselector, a left-
over from the day when | had a
DX-150 receiver, was excavated
from my junk box. Its circuit is
shown in Fig. 2. In addition to
providing preselection, it sup-
plies an appreciable amount of
gain. Now the DX-200 had plenty
of gain, but | noticed that it per-
formed somewhat better with its
rf gain control backed off a bit
from fully clockwise. From that
standpoint, the additional gain
from the active preselector is
valuable.

Its image rejection ability was
evaluated with signals from the
antenna and signals from the
URM-25D signal generator. For
the latter, a signal was injected
into the receiver at a level which

caused a predetermined deflec-
tion of the receiver's S-meter.
Both that deflection and the
URM-25D's microvoltmeter indi-
cation were noted. The DX-200
was carefully tuned to the
signal’s image and its S-meter
reading noted. Next, the URM-
25D's output was advanced un-
til the referenced S-meter
deflection was again reached.
Reading the new value from the
microvoltmeter provided an in-
dication of the receiver's image
rejection capability. Then the
active preselector was intro-
duced into the circuit. It was
tuned to the URM-25D's output
frequency and the whole series
was repeated. The additional in-
crease in signal generator out-
put to return the S-meter to its
referenced value gave a compar-
ative indication of the effective-
ness of the preselector. No at-
tempt was made to tabulate ab-
solute values; only comparlsons
were desired.

The results showed that
neither the FRG-7 nor the
TS-120S had enough image
response to be recorded. Also,
the active device was signif-
icantly better than either of the
two passive preselectors. Above
about 16 MHz, however, even
the active circuit's image rejec-
tion became marginal. It added
useful gain, however.

My conclusion is that it is not
feasible to attempt to make sig-
nificant improvement in the im-
age rejection capability of a
receiver having an i-f of 455 kHz
for reception of signals above 16
MHz unless one is prepared to
use at least two and probably
three additional tuned circuits.

The tack of good image rejec-
tion on the higher frequency
ranges does not mean that the
DX-200 is not a good receiver. It
is highly sensitive and is as
selective as one might want for
reception of AM voice and
music broadcasts. It is stable
enough to require no retuning
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once you've centered on a sta-
tion. For many decades radio
listeners used receivers having
the same basic circuit as the
DX-200 and found such receiv-
ers quite satisfactory. The
average SWL will find that the
DX-200 fulfills his requirements
in a satisfactory manner.

| found many things to like
about the DX-200. Its band-
spread is very good, the quality
of the internal speaker is better
than average, and there's a %"
headphone jack on the front
panel. The external speaker jack
on the rear is of the miniature
type. Inspection of the schemat-
ic wiring diagram reveals that
there's a resistor in series with
the internal speaker and also
one in series with the head-
phone jack, but none in series
with the external speaker jack.
Evidently, the audio output is
higher thian the internal speaker
can handie, yet this speaker pro-
vides room-filling volume.

The wiring diagram makes an
interesting study. The receiver's
designers came up with some
neat tricks—too many to com-
ment on. They have one practice
| cannot admire, though. That is
designing the receiver to have
its power supply activated at all
times when the 117-voit power
plug is inserted into the wall
socket.

Still on the subject of the wir-
ing diagram, it would appear
that the set's overly-optimistic
S-meter might be made more
nearly realistic by adjusting
resistor VR202. if its 1k range is
insufficient, the addition of a
series resistor might do the job.
If not, you always can tame an
overly-active S-meter with a
shunt resistor.

The DX-200 has an owner's
manual that's really outstand-
ing. In addition to information
on the receiver, it has many ex-
cellent tips on using it. | did find
four items in it that irked me; all
related to nomenclature. The
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Fig. 1. Passive preselector cir-
cuits for the DX-200. (a) For
random-length endfed anten-
nas. (b) For low-impedance
antennas.

manual calls all random-length
endfed antennas ‘““long wires,”
which is incorrect, as a long-
wire antenna is one many wave-
lengths long! The other three
were in the list of radio terms,
which showed “73s” instead of
73, “88s” instead of 88, and XYL
instead of YF. But those four
glitches do not seriously detract
from the overall excellence of
the manual.

To sum up, the DX-200 is as
good a receiver of its design as
you're likely to find for the price.
Its design, the classic single-
conversion with ani-f of 455 kHz,
has inherent limitations. Within
these limitations, the DX-200
rates highly, with just two ex-
ceptions: the lack of spectral
purity in the oscillator and the
rubbery feeling of the band-
spread tuning dial. If these were
corrected, Radio Shack would
have a receiver that would be
difficult to fault.

For further information, con-
tact Radio Shack, a division of
*9V
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Fig. 2. Active preselector and preamplifier.
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Tandy Corporation, 1300 One
Tandy Center, Ft. Worth TX
76102. Reader Service number
477.

Carl Drumeller W5JJ
Warr Acres OK

THE BECKMAN 3010/TECH 310:
A USER REPORT

Pssst...pssst. Yeah, you.
Stop leafing through these
pages for a second, | want to ask
you a question.

Well. . .OK, but don't try to
sell me anything—| get enough
of that from TV.

| promise—no sales pitch to-
day. | would like to know, of all
your workbench equipment,
which instrument is essential to
your testing needs?

That's easy: my ohmmeter.

| agree, the multimeter is the
foundation for most of our diag-
nostic procedures. What is the
reason for its wide popularity?
Why do we depend on it so
much? Many test instruments
have proven invaluable as trou-
bleshooting aids, yet they enjoy
little of the multimeter’'s suc-
cess. | think that a prime factor
for the analog's success Is its
tradition of combining versatile
service with a low price tag. To-
day’s new digital multimeters
continue to carry out this fine
tradition, perhaps improving
upon it. One of the better of
these is the Beckman Super-
swinger.

Hold it! Are you sure you got
the name right? I've been shop-
ping for a DMM, and | have never
heard of this Superswinger.

I'm positive! You see, | made
up the name.

Boy, that’s all | need! As if it
weren't enough trouble keeping
track of all the real meters, now
some joker invents his own.

If you will be patient a mo-
ment, | hope to clarify the situa-
tion. | devised this designation
to represent two rea/ Beckman
models, the Tech 310 and the
3010. A sound reason exists for
merging the two: they're identi-
cal. Identical, that is, if you dis-
count the 3010's blue case and
the 310’s tan-colored one. Sell-
ing the same product in differ-
ent boxes is strange in itself,
stranger still is asking the same
price.

Strange? 1t sounds dumb to
me. Why go to all the trouble and
expense In the first place?

A very good question. The
answer lies within the mystical
realm known as marketing.
Beckman, with logic only a
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marketing analyst could love,
elected to attack the formidable
meter market with two entirely
separate sales forces. The first,
with the 3000 series, focuses its
efforts on the large industrial
user, while the 300 team tackles
the end-user market. | am told
that this dual-meter, dual-desig-
nation approach is invaluable
for accurately gauging market
penetration. While on the sub-
ject of dual designations, unless
clarification is needed, | shall
confine my comments solely to
the 3010.

One fact stands out through
all of marketing’s dust and con-
fusion: Beckman makes an in-
credibly good meter.

Ha! I've heard that one
before. Prove it.

| will substantiate my claim
with some cold, hard facts:
Beckman's unadulterated spec-
ifications for the 3000 series.
This information applies equally
to the members of the 300
group, but there is an additional
meter not shown in the specs—
the Tech 300. It has the 3010’s
specifications except that the
dc voltage accuracy is reduced
from 0.25% to 0.50%. In addi-
tion, both the 10-A current range
and the Insta-Ohms™ function
are absent.

| like the specs, but how much

would it syphon from my bleak-
looking bank account?

I'm glad you're pleased with
the 3010’s numbers. Neverthe-
less, as you must already know
from examining today’s market,
most DMMs have attractive-
looking figures. What earns the
Beckman its $140 price tag is its
superior performance In the real
world.

$140! My wife would kill me.

| realize that the price tag
seems a bit heavy, but the ex-
cellent quality of the 3010 with
its easy, dependable, and versa-
tile operation makes it a great
buy. Take operator ease. Many
users are momentarily dumb-
founded when confronted by
some DMMs and their rows of
push-buttons or multiple switch-
es. With the Beckman, you will
never have thls problem. There
is positively no confusion or am-
biguity in using the 3010’s
solitary, large, analog-styled
selector switch.

| admit the 3010 looks easy to
use, but why should | buy it,
when | can get a cheaper DMM
that is just as good?

Purchasing a less expensive
digital multimeter is by no
means a difficult task. Matching
Beckman’'s craftsmanship Is
another story. To be fair, let's
make a quick comparison of the
two meters. | think you'll agree
that ruggedness is a desirable

attribute in test equipment, and
essential for all portable instru-
ments. Multimeters are no ex-
ception and must endure a mul-
titude of sins in the form of
knocks, bumps, and scrapes.
Some of these can be nastier
than others; a fall could be fatal.
If you were to accidentally
knock your bargain meter off the
top of your workbench, would it
survive?

Ouch! | hope so. Although ! do
remember dropping my VOM
once; it never worked the same
again.

I'm afraid your bargain-base-
ment friend will share much the
same fate: dead on arrival. If you
owned a 3010 in this situation,
you may suffer heart fallure, but
the meter will remain healthy.
Meeting military shock and vi-
bration standards, the 3010 is
capable of withstanding the
abuse from a six-foot fall with-
out blinking a digit. This rug-
gedness stems in part from the
fire-retardant, high-impact ABS
plastic case, but, to a larger ex-
tent, itis due to Beckman’s care-
ful engineering. This attention
to detail is evident when you ex-
amine the outside. All vulner-
able areas, including the
3%.-digit liquid-crystal display,
function switch, and test jacks,
are recessed out of harm’s way.
Venturing inside, we find the ex-
planation for the 3010’s great
strength—an unbelievable low
number of parts. The credit for
the fewer than forty active com-
ponents goes to a custom-de-
signed CMOS LS| multiproces-
sor. Helped by a CD4069 hex in-
verter, this LS| chip performs all
the active DMM functions,
which results in a small, com-
pact, and extremely reliable
digital multimeter.

Ruggedness is only a start;
Beckman goes much further to
ensure a reliable meter with a
long and healthy life. Living in
the “northwets,” | appreclate
the extra effort that has gonein-
to sealing the 3010. 1t is well-
suited for this climate, offering
no easy pathways for the liquid
sunshine, dirt, or other contami-
nants. On most multimeters, the
test jacks are open gateways in-
to the interior. Beckman closes
the gate by physically dead-end-
ing these. While an O-ring pro-
tects the selector switch, a large
gasket seals the LCD display
area. | have been told that the
3010 Is so well sealed that it will
float. You need not take your
DMM swimming to avail your-



self of this added protection. A
recent graphic demonstration
from a skeptical friend pointed
this out. He watched in helpless
horror as a glass of iced tea,
liberally laced with sugar, dis-
patched his three-month-old
DMM to silicon heaven.

Beckman enhances the reli-
ability of the 3010 further by giv-
ing each meter a 100% burn-in,
followed by a complete test of
each function and every range.
All of this results in a digital
multimeter that is trouble-free
and backed by a one-year war-
ranty under which Beckman
agrees that:

If the instrument fails for any
reason whatsoever, except
abuse, Beckman will (at its elec-
tion) repair or replace the multi-
meter with a new or recondi-
tioned unit of equivalent quality.

That sounds too good. Ser-
vice must take forever!

Wrong. Thereis only one word
that can describe Beckman’s
service: phenomenal! You will
get no excuses or interminable
delays when you have an ailing
meter. Instead, within one work-
ing day from the receipt of the
meter at a service center, a new
or reconditioned unit will be air
shipped to you.

The 3010 certainly seems well
built. Yet, that price still scares
me a little.

Your reservations will fade
after getting to know some of
the 3010's features better. The
same custom CMOS chip that
helps make the 3010 so tough
also contributes other useful
traits. The CMOS construction
in conjunction with the low-
power LCD display ensures a
long battery life. A 9-volt alkaline
battery supplies 2000 hours of
continuous operation. Under
normal operating conditions
you can expect two years of ser-
vice from a single battery. That's
ten times longer than other
hand-held 3%z-digit meters pro-
vide. Couple this longevity with
a low-battery warning that sig-
nals for the last 200 hours of
operation and you have erased
any excuse for a dead battery.
This low power drain also frees
the user from external power
sources, adapters, and chargers
which add unnecessary weight.
The 3010 weighs in at a modest
16 ounces.

In the world of micro-electron-
ics, where minute voltages and
infinitesimal currents are pre-
cariously balanced, outside dis-
turbance from low-impedance

sources can be disastrous. The
3010’s high input impedance of
22 megohms babies delicate cir-
cuitry with less than half the
loading of the conventional
DMM'’s 10-megohm impedance.
In fact, this meter's load factor
Is far fower thari most VOMs.

A baby around delicate equip-
ment, the 3010 does not play
nursery games when it comes to
life’s crueler realities—destruc-
tive overloads. The meter will
tolerate transgression as high
as 1500 V dc/1000 V rms on the
voltage inputs, and the resis-
tance area is protected to 300 V
dcirms. Both can ward off evil
transients up to 6000 volts in
size. The 2-A current range is
fused against overloads, but the
10-Arange is vulnerable. Making
use of an internal, 0.001-Ohm re-
sistor, this 10-A function is total-
ly defenseless, lacking the most
paltry of fuses. A glaring omis-
sion on Beckman's part? In a
way, yes, because this does
open the door to operator
abuse. On the other hand, by be-
ing aware of the potential
danger and by observing a
30-second time limit, one can ex-
tend the upper current boundary
to 20 Amps. | have successfully
made measurements in excess
of 17 Amperes with no ill effects.
However, | cannot stress strong-
ly enough the need to strictly
adhere to the 30-second limita-
tion!

Another feature worth men-
tioning is the in-circuit diode/
transistor test function. One
aspect of the 3010 is that all the
resistance ranges are low pow-
ered, and as such cannot for-
ward-bias a semiconductor.
This necessitates that a separ-
ate test function be added to the
meter. As usual, Beckman goes
first class by employing a dedi-
cated constant-current source,
which, when in operation,
shows the actual voltage
dropped across a semiconduc-
tor junction, eliminating all
guess work. The test, if per-
formed In-circuit with a parallel
resistance greater than 200
Ohms, is completely transpar-
ent.

I like all of the 3010's fine
features, but my favorite is
Insta-Ohms, Beckman's fast,
versatile continuity indicator. At
the moment of continuity detec-
tion, an Ohm symbol is dis-
played in the upper left-hand
corner of the LCD display. With
its virtually instantaneous oper-
ation, Insta-Ohms has created a

wealth of tests never before
feasible on a purely digital multi-
meter, including those with
audible indicators. Prompt de-
tection (less than 100 millisec-
onds) allows the 3010 to ac-
complish analog-style tests
such as checking a capacitor's
ability to accept and hold a
charge. In this case, the analog
needle is replaced by the Insta-
Ohms symbol, which appears
quickly as the test begins. The
charging capacitor's apparent
resistance falls within twice the
maximum of the selected range.

A readout of the resistance
follows almost immediately.
The cap’s steadily building
charge swings the reading up-
ward toward infinity, until a
point is reached where one of
two things will happen. Depend-
ing on the selected resistance
range, either the readout and
Insta-Ohms will overflow, or a
final breakdown value for the
capacitor will be found. The
necessity for fast electronics in
this test becomes obvious when
you involve small value caps
with their short time constants.
The Insta-Ohms speed is such
that | have had no problem
checking 2.2-ufF and smaller tan-
talums.

Insta-Ohms has several im-
portant advantages over ohm-
meters and audible continuity
indicators. First, with the over-
load protection of 300 V dc/rms,
you don’t have to worry about a
damaged meter movement or
bent and broken needles. Sec-
ond, as part of the liquid-crystal
display, the indicator uses little
power, contributing greatly to
the meter’s two-year battery life.
Finally, because it isn't limited
to one or two resistance ranges,
Insta-Ohms is useful in tracking
down high-impedance “shorts.”
You also have the blessing of
not having to use an override
switch on large jobs tokill the in-
cessant buzz that drives fellow
workers up the wall.

I'm impressed. | think Ill
spend the extra bucks.

in that case, you should be
glad to hear that the 3010 comes
ready to use, having a battery,
spare fuse, safety test leads,
and operator manual. Beckman's
attention to detail and quality
carries into their excellent ac-
cessories. The awkward-looking
test probes are actually comfort-
able to use. So much so that |
never gave them much thought.
Nonetheless, they exerted an in-
fluence on me, however subtle.

This influence became evident
when | had the occasion touse a
regular pair of test leads on a
240-volt power supply. | was
distinctly apprehensive at the
time, and the reason why eluded
me. | now know the reason: Sub-
consciously, | missed the added
security imparted by the knobby
node end of Beckman's safety
test leads.

This brings us to the 3010's
operator manual. It is one of the
best I've seen. Unlike the scant,
inept papers some manufactur-
ers try to pawn off as manuals,
the Beckman manual is an in-
depth, comprehensive guide to
the understanding and use of
the 3010. Although faulted as
being too long, a premise | do
not share, the manual is worth
the reading effort.

OK, OK, I'm convinced. Well,
almost. There has got to be a
zinger—you haven’t mentioned
one bad word about the meter!

Zinger? | don't know if you
could classify them as such, but
there are a couple of items that
I'm a little less than thrilled
about. One, and the brunt of my
dissatisfaction must fall upon it,
is the 3010’s built-in tilt-bail.
Conceived as a dual-purpose
hanger/bench support, the wire
bail is all too flimsy for hanging
the meter. Its most unforgivable
sin of sins is the metai construc-
tion which makes It a great con-
ductor and, thus, dangerous.

The only other fault with the
3010 is that you cannot zero
the resistance function. This
becomes a factor only when us-
ing the lowest range, and the
resistance of the test probes is
displayed. Less than 0.2 of an
Ohm in vatue, my objection cen-
ters on the fact that no means of
zeroing this reading is provided.

You've made a sale! | can con-
tend with those easily.

Fine—my sentiment exactty.
If you want to hunt exotic non-
sinusoidal waveforms llke tri-
angles and ramps, look into
Beckman's RMS 3030—current-
ly the only hand-held DMM with
true-rms measurement capabil-
ity.

For more information, con-
tact Advanced Electro-Products
Division, Beckman Instruments
Inc., 2500 Harbor Bivd., Fuller-
ton CA 82634, (714)871-4848,
ext. 3651. Reader Service num-
ber 476.

John Clawson
Tilamook OR
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INOTEK
ENGINEERING
PRESENTS: RTTY!

THE "SS-2"RTITY OEMODULATOR, teoturing:
« very fow cost s superior sensitivity

+ copies any shifr suort regeneration

+ copies 80, 66,75, & 100wpm bavdor, or ascli

« normel or Inverted dato detection

« nimple leod tualng indication

= seriol and poraliel 1l ourpur ports

= ooboord loop keyer tranuistor

* easy upword speed conversion

* boord meosures only 4 x35.5 inches

+ excellent noise immuniry

< requires simple 45 and *12volt reg. pwr. supply

drilled p.c. board with documentation-$1595
complete kit $60.00

20. Box 110 ONLY: 414
S $69.95

assombled ond eligned

AMATEUR CALLSIGN DISPLAY

WDBJHE

Ideal for desk, shack, and operating posi-
tion. Neat, attractive, colorful. Top quality
throughout. Size: 3" x 8”*

Available with or without Plexiglas holder.
Colors available: Black, blue, red, or
woodgrain background with white letters;
or white or yellow background with black
letters. Please specify 2nd choice of color.
Price: (without holder) $6.00 plus $.75 ship-
ping; (with holder) $8.50 plus $1.00 ship-
ping. Shipment guaranteed within two
weeks of your order. Checks, cash or
money orders accepted
(517) 588-6255

G & T SERVICE COMPANY

» 410

3210 N. County Line Road, Farwell, M1 48622

128

PRO-25 MICROWAVE
ANTENNAS
2.0-3.0 Ghz

FEATURES

® Precision 25" parabolic reflector
® Seamless aluminum feed-horn

® Sturdy “spyder”” mount

e All metal construction

® Easy assembly

® Superior gain

Only Data Service Co. antennas offer the
superior mechanical and electrical pertor-
mance of antennas manutactured to com
mercial standards at a residential price!

Call, write or v for our data sheets
AMPEX T-120 and L-500 VTR tapes in stock

» 346

Data Service Company
3110 Evelyn Street
Roseville, MN 55113
612-636-9469

QUALITY MICROWAVE SYSTEM3

2100 TO 2600 MHz ANTENNAS
MINIMUM 24 db GAIN OR GREATER

5$199.95

Complete System as pictured
(6 month warranty)

PC board, assembled and tested §79.95

Power Supply, assembled & tested $69.95

PC board with parts, unassembled $59.95

Data information (plans) 59.95

Send cash, check
or money order to:

Phillips-Tech

Electronics
Dept. SP-73 42!
5025 N. 68th St.
Scottsdale,
Arizona 85253

For special quantity
pricing, C.0.D.’s,
Mastercharge,
and VISA call:
(602)
945.7419
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CASIO €8018K

plavl, «
v

Black Face
Whine Face

ca01BK
CBOIWA

ONLY 69 95

SAMU AS ABOVE EXCIPT
BLACK CASE AND STRAP

MODEL C80BK
49°s

CALIF WESIDENTS ADD ¢ PIRCENT SALls Tax

Just

ADD 1.30, WATCHK fOG SHIPPING AND HANDUING

SKEeLEcTRONICS

» 374

10672 WOOQOBURY ROAO
GAROEN GROVE, CA 92643

TRS'SO' Owners-

SEND AND RECEIVE

MORSE CODE

*SEND UP TO 40 WPM
*COPY OVER 100 WPM
*STORE MESSAGES

+SIMPLE CONNECTIONS
TO CASSETTE PLUGS

Program on cassette with instruc-

tion booklet only $9.95+ $1.00

shipping. Texans add $0.50 tax.

Specify 4k, 16k or 32k [LEVEL |l onlyl
~ 401

ROGO Computer Products
4752 DeBeers Drive
El Paso, Texas 79924

‘Trademark of TANDY Corp

TEST EQUIPMENT -
Super values in used, test equipment in good cond
tion. Many more in stock: send for free catalog

HP 200AB Audio Oscillator $85.00
HP 138X.X Recorder .$645.00
HP 608B VHF Oscillator $425.00
HP 616A Generator $375.00
HP 8551B/851B Spectrum Analyzer .$1,595.00

10 METER RIG? CB BOARD

Hygain 40 channel CB board, with PLL IC, 9W amp
w/heat sink, RF & modulator xistors, lots more! A
few connections and alterations makes a 10 meter rig
(as described in a 73 Mag series). With typical sche
matics 12 0z.. #D1KS0007. . .¢Q 88 each!
Terms: Add Postage. MC / VISA / AE Weicoms®
Phone oraers weicome on credit card orders!

FREE GIANT CATALOG of |-11Z)
ELECTRONIC BARGAINS 52

SPEAKER KITS/COMPUTER MAT'L/KITS/GADGETS
TOOLS/POWER SUPPLIES/SEMI'S/TRANSFORMERS

1,000’s ot Electronic Parts! Use Reader Service Card!

BNF Enterprises

119 Foster St. Peabody, MA. Ol (617) 531-5776

COAXIAL CABLE SALE

POLYETHYLENE DIELECTRIC

RG213 noncontaminating 95% shietd mil spec. 35/t
RG11AU 750hms 97 % shield mil spec et
RG62U 93 ohms. 10¢/ft.
RGBU 80% shield. iBe/tt.
LOW LOSS FOAM DIELECTRIC
RGBU 97% shield white jacket 29¢itt.
RG58U 80% shield 07¢/ft.
RG58U 95% shield. 10e/tt.
RG58AU stranded center 80% shield et

Rotor cable 2-18ga 6-22ga 19¢/tt.
* Cable—shipping $2.50 1st 100 f1., $2.00 each add'l 100 ft

CONNECTORS

PL-259 push-on adapter shell. 1v$83.89
PL-259 & SO-239. 10/35.89
Double Male Connector $1.79
1 ft. patch cord w/RCA type plugs each end 3¥31.00
Reducer UG-175 or 176 10/31.89
UHF T (M358) $259
Elbow (M359) $1.79
F59A IT\/ 10/$1.99

FREE CATALOG —VISA/MASTER CHARGE —
C.O.D. ADD $1.50—FLA. RES. ADD 4% 412

NEMAL ELECTRONICS

5685 S.\W. 80th ST, DEPT. RLO, MIAMI, FLORIDA 33143
TELEPHONE (305) 661-5534

o 1
| Better than Cable TV—Over 200 TV and radio l
services. Why waste money? Learn the whole '
‘story and build a video system the family can
enjoy. No commercials, FREE movies, sports
{and Vegas shows —worldwide, crystal clear |
reception connects to any TV set. Big (8 x 11in.}
|book loaded with details, photos, plans, kits—|
[ TELLS EVERYTHING! Satisfaction Guaranteed
| Send $7.95 TODAY! Add $2. t class (air ma )
[ ur C.0.0 1 (305) 862-5068
|GLOBAL ELECTRONICS,
|PO. Box 219-H, Maitland, Fiorida 32751




YAESU FT-207R OWNERS
AUTOMATIC SCAN MODULE

15 minutes to in-
stall; scan restarts
when carrier drops
off; busy switch
controls automatic
scan on-oft; in

MINIATURE AUTOMATIC
CW. STATION IDENTIFIER

2300 MHZ Antenna

ki .

This antenna is for your 2300 MHZ down con-
vertor. Design gain of up to 20DB. Some as-
sembly required. Variable voltage, 150MA
power supply for down convertors, 8V-15V.

cludes module and SHIP. & s
instructions PRICE  HNDL. MODEL 97813, ONLY $74.95
M 2300 MHZ antenna only  45.00  5.00 COMPLIES WITH NEW FCC RULES, PARTS 8991, 93, 95
odel AS-1.$25.00 Power supply kit 3500 2.00 * MULTI-MODE OPERATION: MANUAL, SEMI-AUTOD
HAMPACK 1: Ham electronics pro- Power supply PC board only  5.00 PPD AND AUTO
grams In BASIC for all computers. 2300 MHz PC Board w/Data  15.00 PPD MANUAL MOOE — A pushbutton switch triggers the iden-

titier which keys the transmitter for the duration of the ID.
cycle

SEMI-AUTO MOOE — The PTT line activates the ID"er if the
repeat interval time has elapsed and keeps the transmitter
keyed throughout the duration of the ID. ¢ycle

Design: coils, filters, pads, L-net-
works, antennas and much more.
Calculate wind loads, ohms, reac-
tance, impedance, etc.. . ..$25

Complete system: 230 MHZ convertor, antenna
power supply. 18" coax, 50° coax. Ready to hook up
and turn on. $225.00 PLUS $5.00 shipping

CATV-1: System design for H.P.
41.C: C/N T-beats,dB mV -V, V --dB
mV, add dBs and X mods........$25
Send check or money order only. .~ 400

ENGINEERING CONSULTING
P. 0. BOX 94356
RICHMOND, B. C. V6Y2A8, CANADA

Satellite TV

FOR THE HOME
Sick of Network TV?

Our receiver lets you get
over 75 channels of tele-
vision directly from earth-
orbiting cable TV satei-
litest: HBO, Showtime, su-
per stations, sports and
movies worldwide

We don't just
sell Information!
We Manufacture

book. Constantly up-

Hardware! dated, our 94 Page

technical information book and catalog gives you all

Y the facts. Inexpensive dishes, feeds, telem-

etry software, kits and more. Recom-

mended reading by NASA, The Office

of Consumer Affairs and quality com-

panies like Rockwell/Collins. Send
$7.95 today! CALL » 309

24-hrs. C.0.D. Hotline
(305) 339-7600

*SPACECOAST

23 RESEARCH CORPORATION
P.0. Box 442-D, Altamonte Spgs, FL 32701

From offshore oil rigs.
data links to hotels
and backyard instal-
lations, we wrote the

No C.0.D. Cash only in
money order or tashier check

H.M. GOODWIN WSEEY
11421 FERNALD AVE.

DALLAS, TX 75218 393

ARRL ATLANTIC DIVISION
& NY STATE CONVENTION

combined with

Rachester
HAMFES

Bigger than ever
MAY 15-16

Better than ever
Monroe County Fairgrounds

and Marriott Inn,
near NY Thruway exit 46

For information write:
Hamfest, Box 1388,
Rochester, NY 14603
Phone: 716-424-1100

AUTO MOOE — The identifier will key the transmitter and
1D every time the repeat interval time has elapsed
CONNECTS DIRECTLY TO MICROPHONE AND PTT
INPUTS OF MOST TRANSMITTERS. MINIATURE SIZE
MAKES IT FEASIBLE TO MOUNT INSIOE THE
TRANSMITTER

PROGRAMMABLE CODE SPEED. TONE. AND
REPEAT TIME

ADJUSTABLE CODE AUDIO LEVEL
PREPROGRAMMED MEMORY ELEMENTS
254 OR (510 BIT) (OPTIONAL)

SIZE — 1 X 4 INCHES

IN%LUPES SWITCHES, WIRING AND INSTRUCTION
MA

o ONE YEAR WARRANTY e« MADEIN US.A.

o Include $3 shpg/halg., $5 foreign.

CA. res. add sales tax allow four weeks Gelivery

Securitron

P.O. Box 32145 ¢ San Jose, Ca. 95132

Phone (408) 294-8383 408

this publication
is available in

University Microfilms International

300 North Zeeb Road 18 Bedtord Row
Dept. P.R. Dept. P.

Ann Arbor, M1 48106 London, WC1R 4EJ
US.A England

+~ Reader Service—see page 82

Subscri tlon
Problem?

73 Magazine does not keep subscrip-
tion records on the premises, there-
fore calling us only adds time and
doesn't solve the problem

Please send a description of the
problem and your most recent ad-
dress label to:

73 Magazine
Subscription Dept.

PO Box 931
Farmingdale, NY 11737

Thank you and enjoy your subscription.

DXERS---BOOST
POWER 10X +

PROCESSOR
vic owN

@ © o

LEVEL
MODEL SP100

BI=Z] MODEL SP100

WITH THE FIELD PROVEN SOUND-
POWER MODEL SP100 AUDIO
SPEECH PROCESSOR (Patent
Pending)

Uses new techniques to increase
effective talk power over 10X---vastly
improve intelligibility---punch through
pile-ups using the outer sidebands

Easily installed---15 day money back
guarantee if not satisfied---1 year
warranty

ONLY $79.95 add $3.00 handling and
shipping

Optional AC power supply Model PS9
only $5.95

Send check or money order or, FOR
MORE INFORMATION WRITE
Soundpower-P.O. Box 426
17 Clinton Park Dr.
Bergenfield, N.J. 07621

SOUM)DOW[R

» 360
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z Toll Free Number
800-528-0180

electroq’]cs (For orders only)

1900 MHz to 2500 MHz DOWN CONVERTER
This receiver is tunable a range of 1900 to 2500 mc and is intended for amateur radio use. The local osctllator is voltage controlled (i.e}making the I range approximately 54
to 88 m¢ (Channels 2 to 7)

PC BOARD WITH DATA $19.99
PC BOARD WITH CHIP CAPACITORS 13 $44.99
PC BOARD WITH ALL PARTS FOR ASSEMBLY $69.99
PC BOARD WITH ALL PARTS FOR ASSEMBLY PLUS 2N6603 $89.00
PC BOARD ASSEMBLED AND TESTED $99.99
PC BOARD WITH ALL PARTS FOR ASSEMBLY, POWER SUPPLY AND ANTENNA $159.99
POWER SUPPLY ASSEMBLED AND TESTED $49.99
YAGI ANTENNA 4° LONG APPROX. 20 TO 23 dB GAIN $49.99
YAGI ANTENNA 4°WITH TYPE (N, BNC, SMA Connector) .$64.99
2 FOOT DISH WITH FEED AND MOUNT $59.99
2300 MHz DOWN CONVERTER
Includes converter mounted in antenna, power supply. Plus 90 DAY WARRANTY $259.99
OPTION #1 MRF902 in front end. {7 dB noise tigure) $299.99
OPTION #2 2N6603 in tront end. (5 dB nolse tigure) $359.99
2300 MHz DOWN CONVERTER ONLY
10 dB Nolse Figure 23 dB gain in box with N conn. Input F conn. Output $149.99
7dB Noise Figure 23 dB gain in box with N conn. Input F conn. Outpul $169.99
5 dB Nolse Figure 23 dB gain in box with SMA conn. Input F conn. Output $189.99
DATA IS INCLUDED WITH KITS OR MAY BE PURCHASED SEPARATELY $15.00

Shipping and Handling Cost:
Receiver Kits and $1.50. Power Supply add $2.00. Antenna add $5.00 Option 112 add $3.00. For complete system add $7.50

HOWARDI/COLEMAN TVRO CIRCUIT BOARDS

DUAL CONVERSION BOARD $25.00
This board provides conversion from the 3.7-4.2 band first to 900 MHz where galn and bandpass liltering are provided and. second. 10 70 MHz The board contains both local
oscillators. one tixed and the other variable. and the second mixer Construction is greatly simplified by the use of Hybrid IC amplifiers for the gain stages. Bare boards cost
$25 and it is estimated that parts for construction will cost $270. (Note The two Avantek VTO's accoudnt for $225 of this cost)

47 pF CHIP CAPACITORS $6.00
For use with dual conversion board. Consists of 6-47 pF
70 MHz IF BOARD $25.00

This circuit provides about 43 dB gain with 50 ohm input and output impedance. It 1s designed to drive the HOWARD/COLEMAN TVRO Demodulator The on-board band
pass filter can be tuned for bandwidths between 20 and 35 MHz with a passband ripple of less than ": dB Hybrid ICs are used for the gain stages. Bare boards cost $25 Itis
estimated that parts for construction will cost less than $40

.01 pF CHIP CAPACITORS $7.00
For use with 70 MHz IF Board. Consists of 7-.01 pF
DEMODULATOR BOARD $40.00

This circut takes the 70 MHz center frequency satellite TV signals in the 10 10 200 millivolt range. detects them using a phase locked loop deemphasizes and filters the
result and amplifies the resull to produce standard NTSC video. Other outputs include the audio subcarrier. a DC voltage proportional to the strength of the 70 MHz signal
and AFC voltage centered at about 2 volts DC. The bare board cost $40 and total parts cost less than $30

SINGLE AUDIO $15.00
This circult recovers the audio signals from the 6.8 MHz frequency The Miller 9051 colls are tuned 1o pass the 6.8 MHz subcarrier and the Miller 3052 coil tunes for recovery
of the audio

DUAL AUDIO $25.00
Duplicate of the single audio but also covers the 6.2 range
DC CONTROL $15.00

This circuit controls the VTO's. AFC and the S Meter

TERMS:
WE REGRET WE NO LONGER ACCEPT BANK CARDS.

PLEASE SEND POSTAL MONEY ORDER. CERTIFIED CHECK. CASHIER'S CHECK OR MONEY ORDER
PRICES SUBJECT TO CHANGE WITHOUT NOTICE ALL RETURN ORDERS ARE SUBJECT TO PRIOR APPROVAL BY MANAGEMENT

ALL CHECKS AND MONEY ORDERS IN US FUNDS ONLY

ALL ORDERS SENT FIRST CLASS OR UPS

ALL PARTS PRIME AND GUARANTEED

WE WILL ACCEPT COD ORDERS FOR $25.00 OR OVER. ADD $2.50 FOR COD CHARGE

PLEASE INCLUDE $2.50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES

WE ALSO ARE LOOKING FOR NEW AND USED TUBES

TEST EQUIPMENT. COMPONENETS ETC (602) 242-89 1 6
WE ALSO SWAP OR TRADE

FOR CATALOG SEE JANUARY. 1980. 73 Magazine. 10 Pages 21 1 1 W‘ CamelbaCk
Phoenix, Arizona 85015
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y / Toll Free Number
800-528-0180
: Y : Y i
clectroncs (For orders only)
FAIRCHILD VHF AND UHF PRESCALER CHIPS RF TRANSISTORS
95HI0DC 350 MHz Prescater Divide by 10/11 $9.50 TYPE PRICE TYPE PRICE TYPE PRICE
95H91DC 350 MMz Prescaler Divide by 56 9.50 2N1561 $15.00 2N5590 $8.15 MM1550 $10.00
11C90DC 650 MHz Prescaler Divide by 10/11 16.50 2N1562 15.00 2N5591 11.85 MM1552 50.00
11C91DC 650 MHz Prescaler Divide by 5/6 16.50 2N1692 15.00 2N5637 22.15 MM1553 56.50
11C83DC 1 GHz Divide by 248/256 Prescaler 29.90 2N1693 15.00 2N5641 6.00 MM1601 5.50
11C70DC 600 MHz Flip/Flop with reset 12.30 2N 2632 45.00 2N5642 10.05 MM1602/2N5842 7.50
11C58DC ECL VCM 4.53 2N2857JAN 252 2N5643 15.82 MM1607 8.85
11C44DC/MC4044 Phase Frequency Detector 3.82 2N2876 12.35 2N6545 12.38 MM1661 15.00
11C24DCIMC4024 Dual TTL VCM 3.82 2N2880 25.00 2N5764 27.00 MM 1669 17.50
11C06DC UHF Prescaler 750 MHz D Type Flip/Flop 12.30 2N2927 7.00 2N5842 8.78 MM1943 3.00
11C05DC 1 GHz Counter Divide by 4 50.00 2N2947 18.35 2N5849 21.29 MM2605 3.00
11CO1FC High Speed Dual 54 input NO/NOR Gate 15.40 2N2948 15.50 2N5862 51.91 MM2608 5.00
2N2949 3.90 2N5913 3.25 MMB006 2.23
2N2950 5.00 2N5922 10.00 MMCM918 20.00
2N3287 4.30 2N5942 46.00 MMT72 1.17
2N3294 1.15 2N5944 8.92 MMT74 1517
2N3301 1.04 2N5945 12.38 MMT2857 263
TRW BROADBAND AMPLIFIER MODEL CA6158 2N3302 1.05  2N5946 1469 MRF245 33.30
Frequency response 40 MHZz to 300 MHz 2N3304 1.46 2liooen 7o MRF247 33.30
Gain: 300 MHz 16 dB Min., 17.5 4B Max 2N3307 1260  2N6081 1005  MRF304 43.45
50 MHZ 010 - 1 dB from 300 MH2 2N3309 390  2N6082 1130 MRF420 20.00
Voltage: 24 volts dc at 220 ma max $19.99 2N3375 9.32 2N6083 13.23 MRF 450 11.85
. 2N3553 1.57 2N6084 14.66 MRF450A 11.85
CARBIDE — CIRCUIT BOARD DRILL BITS FOR PC BOARDS 2N3755 720 2N6094 715  MRF454 21.83
Size: 35, 42, 47, 49,51, 52 $2.15 2N3818 6.00 2N6095 k77 MRF 458 20.68
Size: 53, 54, 55, 56, 57. 58, 59, 61,63, 64. 65 1.85 2N3866 1.09 2N6096 20.77
Size: 66 1.90 2N3866JAN 2.80 2N6097 29.54
Size: 1.25mm. 1.45mm 2.00 2N3866JANTX 4.49 2N6136 20.15 MRF502 1.08
Size: 3.20 mm 358 2N3924 3.34 2N6166 38.60 MRF 504 6.95
2N3927 12.10 MRF509 4.90
CRYﬁSTAL FILTERS: TYCO 001-19880 same as 2194F 2N3950 26.86 MRF511 8.15
10.7 MHz Narrow Band Crystal Filter 2N4072 1.80 2N6439 4577 MRF901 3.00
3 dB bandwidth 15 kHz min. 20 dB bandwidth 60 kHz min. 40 dB bandwidth 150 2N4135 2.00 2N645%PT9795 18.00 MRF5177 21.62
kHz min 2N4261 1460  2N6603 1200 MRFB004 1.60
Uitimate 50 dB: Insertion loss 1.0 dB max. Ripple 1.0 dB max. Ct. 0 4 /- 5 pt 3600 2N4427 1.20 2N6604 12.00 PT41868 3.00
ohms $5.95 2N4957 362 A5012 25.00 PT4571A 1.50
2N4958 2.92 BFR30 5.00 PT4612 5.00
xUR'ATASggj:;glg::':TERS $3.00 2N4959 2.23 BLY568C 25.00 PT4628 5.00
eCels; ey Gt 1 2N4976 1900  BLY568CF 2500  PT4640 5.00
CFM.-455E 455 ksz 7'95 2N5090C 12.31 CD3495 15.00 PT8659 10.72
SFE-10.710.7 MH2 5.95 2N5108 4.03 HEP76/S3014 495 PT9784 24.30
- 2N5109 1.66 HEPS3002 11.30 PT9790 41.70
2N5160 3.49 HEPS3003 29.88 SD1043 5.00
i 2N5179 1.05 HEPS3005 9.95 SD1116 3.00
TEST EQUIPMENT — HEWLETT PACKARD — TEKTRONIX — ETC. 2N5184 200 HEPS3006 18.90 SD1118 5.00
Hewlstt Packard: 2N5216 4750  HEPS3007 2495 SDINg 3.00
491C TWT Amplifier 2 to 4 Gc 1 watt 30 dB gain $1150.00 2N5583 4.55 HEPS3010 11.34
608C 10 mc to 480 mc .1 uV to.5V into 50 ohms Signal Generator 500.00 2N5589 6.82 HEPS5026 2.56
608D 10 to 420 mc .1 uV 0.5V into 50 ohms Signal Generator 500.00 HP35831¢&/ TRWMRA2023-1.5 4250
612A 450 to 1230 mc .1 uV to .5V Into 50 ohms Signal Generator 750.00 HXTR5104 50.00 40281 10.90
614A 900 to 2100 mc. Signal Generator 500.00 MM1500 3220 40282 11.90
616A 1.8 to 4.2 Gc Signal Generator 400.00 40290 2.48
616B 1.8 to 4.2 Gc Signal Generator 500.00
618A 3.8 to 7.2 Gc¢ Signal Generator 400.00
618B 3.8 to 7.2 Gc Signal Generator 500.00 CHIP CAPACITORS
620A 7 to 11 Gc Signal Generator 500.00 1pt 27pt 220p! 1200pt
6238 Microwave Test Set 900.00 1.5pt 33pt 240pt 1500pf
626A 10 Gc 1o 15 Ge Signal Generator 2500.00 Nelcanisucplyiagy 2.2pt 39pt 270pt 1800p!
695A 12.4 10 18 G Sweep Generator 900.00 value chip capac- 2.7pt a7pt 300pt 2200p1
Alltech itors you may need 3.3p! 56p1 330pt 2700pt
ech:
473 22510 400 mc AM/FM Signal Generator 750.00 o 1P0RICES 1.49 332: ggg: :ﬁg: ggg:
Singer: 11- 50 1.29 5.6pf 100pt 430pf 4700pt
MFS5/VR-4  Universal Spectrum Analyzer with 1 kHz to 27.5mc Plug In  1200.00 51100 89 6.8pf 110pf 470pf 5600pf
Keltek: 101 - 1,000 69 8.2pt1 120pt 510pf 6800p1
XR630-100 TWT Amplifier 810 12.4 Ge 100 watts 40 dB gain 9200.00 1,001 up 49 10p! 130pt 560p! 8200pf
Polarad: 12pf 150pf 620pf .010m¢
2038/2436/1102A 15pf 160pt 680pf .012mf
Calibrated Display with an SSB Analysis Module and a 10 to 18pt 180pt 820pt 015mt
40 mc Single Tone Synthesizer 1500.00 221 200pf  1000p! 018mt
HAMLIN SOLID STATE RELAYS: ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR
120vac at 40 Amps 552.2.718
Input Voltage 3 to 32vdc 55952.7/18/U
240 vac at 40 Amps YOUR CHOICE $4.99 5.595-.500/4/CW
Input Voltage 3 10 32 vdc 5595.2.7LSB YOUR CHOICE $24.95
5595-2.7usSB
5645-2.7/18
9.0USB/CW

E
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mqu Toll Free Number

800-528-0180

lectromicy
o (For orders only)

@ MOTOROLA Semiconductor The RF Line

MRF458

NPN SILICON RF POWER TRANSISTOR

MRF454

NPN SILICON RF POWER TRANSISTORS

$21.83 $20.68

designed for power amplitier applications
commerical and amateur radio equipment to 30 MHz

designed for power amplitier applications in industrial, com nindustrial

mercial and amateur radio equipment to 30 MHz.
14 \‘& \

7

NPN SILICON RF POWER TRANSISTOR

designed primarily for use in large-signal output amplifier stages
Intended for use in Citizen-Band communications equipment
operating at 27 MHz. High breakdown voltages allow a high
percentage of up-modulation in AM circuits.

® Specified 12.5 Volt, 30 MHz Characteristics
80 Watts
12d8

® Specified 12.5 Volt, 30 MHz Characteristics
Output Power = 80 Watts
Minimum Gain = 12 dB
Efficiency = 50%

Output Power
Minimum Gain
Etticiency = 50%

® (Capable of Withstanding 30 1 Load VSWR @ Rated Poy and VC

»y

MRF472

$2.50

® Specitied 12.5 V, 27 MHz Characteristics
Power Qutput = 4.0 Watts
Power Gain = 10 dB Minimum
Efticiency = 65% Typical

$46.45

MHW710 2 440 to 470MC

UHF POWER AMPLIFIER MODULE

MRF475 NPN SILICON RF POWER TRANSISTOR

designed primarily for use in single sideband linear amplifier
output applicaiions in citizens band and other communications
equipment operaiing to 30 MHz. designed tfor 12.5 volt UHF power amplitier applications in
industrial and commercial FM equipment operating from 400
to 512 MHz

® Specified 12.5 Volt. UHF Characteristics

® Characterized for Single Sideband and Large-Signal Amplifier
Applications Utilizing Low:-Level Modulation.

Output Power = 13 Watts
o Specified 13.6 V, 30 MHz Characteristics Minimim GainkX10/A1d8
Output Power = 12 W (PEP) Barmionics 40/d8

Minimum Efficiency = 40% (SSB)

QOutput Power = 4 0 W (CW)
Minimum Etticiency = 50% (CW)
Minimum Power Gain = 10 dB (PEP & CW)

® Common Collector Characterization

50 €2 Input/Output Impedance
Guaranteed Stability and Ruggedness

Thin Film Hybrid Construction Gives Consistent Performance
and Rehability

Gain Control Pin for Manual or Automatic Output Level Control

Tektronix Test Equipment

Scopes with Plug-ins

Wideband Hign Gain Plug In > .l

Dual Trace Plug in 120.00
1 Fast Rise OC Plug In 63 561A OC to 10M42 Scope with a 3576 Duel Trace OC t
N Sampl ing Plug In 87542 Sampling Plug In and o ITI7A Sweep Plug In. Racs Mount
q Transistor Risetime Plug In 6
W High Gatn Differential arator Plug In 8 565 DC to 10MHZ Dual Beam Scope with o 2A83 OH1f and a 2A61 DItf
Tu-2 Test toad Plug In for 530/530/550 Main Frames 50 Plug In's
1A2 Wideband Dual Trace Plug In 16
1! Sampling Unft With 350PS Risetime DC to 1GHZ 3 5t DC to HOMHZ Scope with & B2 Dual e High Gain Plug In
2861 AC Differential Plug In 3
35 Dual Trace Sampling DC to 1GHZ Plug In 50
3876 Dus) Trace Sampiing DC to B75M:Z Piug IN .
N7A Sampling Sweep Plug In 50
il Spectrum Anslyzer | to J6MHZ Flug IN 1 Tubes

Asplifier Plug In 5 —_—
51 Sweep Plug [n 5C c
538 Wideband High Gatn Plug ln 25.¢ R P 3t it VL i o
53/548  Wideband Migh Gain Plug In 45 0002 8 aCx 15008 16
53/54C  Dual Trace Plug In 12 3B28/866A X 4CX 50004 6293
53/54D  High Gain DC Differentdal Plug In 8 250043 50, X g7 636 9
53/54G  Wideband DC Oifferentfal Plug 1n 68 4. 654 45,00 dx}1508 N 6907 1
53/541 Fast Rise High Gain Plug In 68 4-125 axly 6939 4
84 Test Plug in For 580/581 Main Frames 75 4-250A 68.50 4x1506 4 36(
107 Square Wave Generator .4 to IMWZ 48 4-4004 7.0 5728/11601 9 9He 0.4
RM122 Preamplifier 2Hz to 40KHD 63.00 4210004 14, 0K 6LF6 49
123 AC Coupled Preamplifier 25.00 - 5008 145, 0C 6L06 6

4CX2508 0 B11A 1 56

Current Probe Amp)ifier 50 ACA250F /G 0 2 6
184 Time Mark Generator 363 4CR250K 5893/A a 2
R240 Program Control Unft 150.0C 4CX250R 9 6146 ~
280 Trigger Countdown Unft 34 4C %3004 14, 6146A
455 Portable Dual Trace S0MMZ Scope 200C 13504 1 61468/429%A 90K
465 Portable Dual Trace 100MMZ Scope 2500. 0

DC to 450kM? Scope Rack Mount 250
5354 DC to 15MMZ Scope Rack Mount 263
543 DC to 33MZ  Scope 300
561 DC to 10MMZ Scope Rack Mount 150.00
561A DC to 10MHZ Scope Rack Mount 200. OC
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COMPUTER IC. SPECIALS

MEMORY DESCRIPTION PRICE
2708 1K x 8 EPROM $7.99
2716/2516 2K x 8 EPROM 5volt Single Supply 20.00
2114/9114 1K x 4 Static RAM 450ns 6.99
2114L2 1K x 4 Static RAM 250ns 8.99
2114L3 IK x 4 Static RAM 350ns 7.99
4027 4K x 1 Dynamic RAM 3.99
4060/2107 4K x 1 Dynamic RAM 3.99
4050/9050 4K x 1 Dynamic RAM 3.99
2111A-2/8111 256 x 4 Static RAM 3.99
2112A-2 256 x 4 Static RAM 3.99
2]115AL-2 IK x 1 Static RAM 55ns 4.99
6104-3/4104 4K x 1 Static RAM 320ns 14.99
7141-2 4K x 1 Static RAM 200ns 14.99
MCM6641L20 4K x 2 Static RAM 200ns 14.99
9131 1K x 1 Static RAM 300ns 10.99
CPU.'s ECT.

MC6800L Microprocessor 13.80
MCM6810AP 128 x 8 Static RAM 450ns 3.99
MCM68A10P 128 x B Static RAM 360ns 4.99
MCM68B10P 128 x B Static RAM 250ns 5.99
MC6820P PlA 8.99
MC6820L PIA 9.99
MC6821P PIA 8.99
MC68B21P PlA 9.99
MCM6830L7 Mikbug 14.99
MC6840P PTM™ 8.99
MC6845P CRT Controller 29.50
MC6845L CRT Controller 33.00
MC6850L ACIA 10.99
MC6852P SSDA 5.99
MC6852L SS0A 11.99
MC6854P ADLC 22.00
MC6860CJCS -600 8PS Modem 29.00
MC6862L 2400 BPS Modem 14.99
MK3B50N-3 F8 Microprocessor 9.99
MK3852P FB Memory Interface 16.99
MK3852N F8 Memory Interface 9.99
MK3B54N F8 Direct Memory Access 9.99
8008-1 Microprocessor 4.99
8080A Microprocessor 8.99
280CPU Microprocessor 14.99
6520 PIA 7.99
6530 Support For 6500 series 15.99
2650 Microprocessor 10.99
TMS1000NL Four Bit Microprocessor 9.99
TMS4024NC 9 x 64 Digital Storage Buffer (FIFO) 9.99
TMS601INC UART 9.99
MC14411 Bit Rate Generator 11.99
AY5-4007D Four Digit Counter/Display Drivers 8.99
AY5-9200 Repertory Dialler 9.99
AY5-9100 Push Button Telephone Diallers 7.99
AY5-2376 Keyboard Encoder 19.99
AY2-8500 TV Game Chip 5.99
TR1402A UART 9.99
PR1472B UART 9.99
PT14828 UART 9.99
8257 DMA Controller 9.99
8251 Communication Interface 9.99
8228 System Controller & Bus Driver 5.00
8212 8 Bit Input/Output Port 5.00
MC14410CP 2 of 8 Tone Encoder 9.99
MC14412 Low Speed Modem 14.99
MC14408 Binary to Phone Pulse Converter 12.99
MC14409 Binary to Phone Pulse Converter 12.99
MC1488L RS232 Driver 1.00
MC 14891 RS232 Receiver 1.00
MC1405L A/D Converter Subsystem 9.00
MC1406L 6 Bit D/A Converter 7.50
MC1408/6/7/8 8 Bit D/A Converter 4.50
mMC1330P Low Level Video Detector 1.50
MC1349/50 ¥ideo IF Amplifier 1. 12
MC1733L LM733 OP Amplifier 2.40
LM565 Phase Lock Loop 2.50

2416 variable Attenuator $ 50.00
3614-60 Variable Attenuator 0 to 60dB 75.00
KU520A Variable Attenuator 1B to 26.5 GHz 100.00
4684-20C Variable Attenuator 0 to 1B0dB 100.00
6684-20F Yariable Attenuator 0 to 1B0dB 100.00
General Microwave
Directional Coupler 2 to 4GHz 20dB Type N 75.00
Hewlett Packard
H4878 100 ohms Neg Thermistor Mount (NEW) 150.00
H4878 100 ohms Neg Thermistor Mount (USED) 100.00
4778 200 ohms Neg Thermistor Mount (USED) 100.00
X487A 100 ohms Neg. Thermistor Mount (USED) 100.00
x4878 100 ohms Neg. Thermistor Mount (USED) 125.00
Ja68A 100 ohms Neg Thermistor Mount (USED) 150,00
478A 200 ohms Neg Thermistor Mount (USED) 150.00
J382 5.85 to 8.2 GHz Varfable Attenuator O to 50dB 250.00
X382A 8.2 to 12.4 GHz Variable Attenuator 0 to 50dB 250.00
394a 1 to 2 GHz Variable Attenuator 6 to 120dB 250.00
NK292A Waveguide Adapter 65.00
K422A 18 to 26.5 GHz Crystal Detector 250.00
B436A Bandpass Filter 8 to 12.4 GHz 75.00
84394 2 GHz Notch Filter 75.00
B471A RF Detector 50.00
H532A 7.05 to 10 GHz Frequency Meter 300.00
G532A 3.95 to 5.85 GHz Frequency Meter 300.00
J532a 5.85 to 8.2 GHz Frequency Meter 300.00
B09A Carriage with a 444A Slotted Line Untuned Detector Probe

and 8098 Coaxial Slotted Section 2.6 to 18 GHz 175.00
Merrimac
AU-25A/ 801115 variable Attenuator 100.00
AU-26A/ 801162 varfiable Attenuator 100.00
Microlab/FXR
X6385 Horn 8.2 - 12.4 GHz 60.00
601-B18 X to N Adapter 8.2 - 12.4 GHz 35.00
Y6100 Coupler 75.00
Narda
4013C-10/ 22540A Directional Coupler 2 to 4 GHz 10db Type SMA 90.00
4014-10/ 22538 Directional Coupler 3.85 to 8 GHz 10dB Type SMA 90.00
4014C- 6/ 22876 Directional Coupler 3.85 to 8 GHz 6dB Type SMA 90.00
4015C-10/ 22539 Directional Coupler 7.4 to 12 GHz 10dB Type SMA 95.00
4015C-30/ 23105 Directional Coupler 7 to 12.4 GHz 30dB Type SMA 95.00
3044-20 Directional Coupler 4 to 8 GHz 20dB Type N 125.00
3040-20 Direcitonal Coupler 240 to 500 MC 20dB Type N 125.00
3043-20/ 22006 Directional Coupler 1.7 to 4 GHz 20dB Type N 125.00
3003-10/ 22011 Directional Coupler 2 to 4 GHz 10dB Type N 75.00
3003- 30/ 22012 Directional Coupler 2 to 4 GHz 30dB Type N 75.00
3043-30/ 22007 Directional Coupler 1.7 to 3.5 GHz 30dB Type N 125.00
22574 D¥rectional Coupler 2 to 4 GHz 10dB Type N 125.00
3033 Coaxfal Hybrid 2 to 4 GHz 3dB Type N 125.00
3032 Coaxial Hybrid 950 to 2 GHz 3 dB Type N 125.00
784/ 22380 variable Attenuator 1 to 90d8 2 to 2.5 GHz Type SMA 550.00
22317 waveguide to Type N Adapter 35.00
720-6 Fixed Attenvator 8.2 to 14.4 GHz 6 dB 50.00
3503 Waveguide 25.00
viot 12.4 to 18 GHz Variable Attenuator 0 to 60dB 300.00
X101 8.2 to 12.4 GHz Variable Attenuator 0 to 60dB 200.00
clol Variable Attenuator 0 to 60dB 200. 00
205A/367 Slotted Line with Type N Adapter 100.00
1958 8.2 to 12.4 GHz Variable Attenuator 0 to 50dB 100.00
185851 7.05 to 10 GHz Variable Attenuator O to 40dB 100.00
196C 8.2 to 12.4 GHz Variable Attenuator 0 to 45dB 100.00
1708 3.95 to 5.85 GHz variable Attenuator O to 45dB 100.00
588A Frequency Meter 5.3 to 6.7 GHz 100.00
140A,C,D,E Fixed Attenuators 25.00
1094,1 Fixed Attenuators 25.00
WEINSCHEL ENG. 2692 variable Attenuator +30 to 60dB 100.00

electromcs

Toll Free Number

800-528-0180

(For orders only) (602) 242-8916
2111 W. Camelback

Phoenix, Arizona 85015

+» Reader Service—see page 82
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ELECTRONICS

INTEGRATED CIRCUITS

P.0. Box 4430M
Santa Clara, CA 95054

Will calls: 2322 Walsh Ave.

v 60

(408) 988-1640 TwWX 910-338-2139
Same day shipment. First line parts only. Factory tested
Guaranteed money back. Quality |C’s and other compo-
nents at factory prices

7400TTL IM320K-5 135 CDAO2E 250 2114L 450 400 CONMECTORS KEYBOARDS

400N 19 (MI20K 402 £6 4116 20008 450 30 pun aoge  key ASCIl xeyboard it 36750

74028 2 (M3 CD4028 85 84116200m2695 &pneoge 275 assembied 7%

14048 25 LM3201T CD4029 3 AQ 86 pin edge a0 ASCH heyboard ket 0

T409M 27 LM320T8 CD4030 5 300 100 pen edge 4 1? Bsembied 7000

710N & LMzt 95 CD4035 00 MMS320 995 100 pin edge WW § 25 ncosure 1495

1M 70 LM320T-1 985 CDsg)  1.3% MMSIN0 So4 Metai Enclosure

4208 25 (M3 4042 85 PD4ND-3 400 C_SOCKETS

0N 39 ¢ 4043 8  PDANDA 00 Soldar Tin Low Profily LEDS

7408 2 I D4044 2 Ps1D! 895 PIN 1UP PN 1UP  Aed TOY

Taa2n 58 {M3A0K COiDM6 167 42004 995 8 22 Green. Yatiow T018

14458 A2 LMOADK-S 45 82525 2.9 2 A

T 63 LM340K-1 60  91L02A 0 16 .18 28 2 n_ Orange, Yeliow Jumb

448N n 113 695 18 % e LED Mounting Clips B8

74508 o] 1 asp 20 29 0 8 cy red, ambes, green, yetiow, cidar)

;nrs‘: :; )g gty COMTINENTAL SPECIALTIES ta mtoct

4 9 1 In sloc

485K B 350 WIRE WRAP LEVEL 3 misete ke of breadboard test equip

T8N 1.7 1000 PI¥ o MAX-100 8 digh Freq Cir. $149.9%
Q 00 M A6 2

[
6 49 28 100 O WIRE WRAP TOOLS In stoch
8 0 15 Portable Mullimeter $18.00

CRYSTALS Complete line of AP Products in stock
01wy
N 2w SPECIAL PRDDULTS
2 Wi MM5865 Stopwatch Timer
a4 v witn 30 pg. spe 9%
% 10 Mn; PC boa 7
9 18 MHz Mom Pushbufton
95 20 w2 0 nge
SAAN 390 32 WKz L 6
MUSITSAGN 490 32768 by Par
16 12 WMy L
750 35795 MMz $229
1595 2.0100 MHz L Bus
D45 4.95 2097152 MMz 450 G X $369 00
1 20 3175 24576 MH; 150 Clock Calendar Kit (- X0
oo taszr 1.3 psooseck AT 3a76e Mk 4 0 2.8 Mz Fraquency
M1 CDas28 160 wms3na 250 $0686 MMz Counter IR 337 50
e 5 B0 Ve 5185 MMz 30 MMz Frequency .
2 ! ner it
LM1889 300 CDasB3 2% . %l” :m S Connte i)
M1 175 GO 1.0 214 31818 MMz TRANSFDAMERS.
M2902 b2 18432 W 6V 300 ma 325
M 35000 0 J4C00 35 2 22 1184 M 12 Vor 300 ma transtormer 1 23
M3%05 178 T4CD4 A 12 6V CT 600 ma 37
(MI90IM 95 74C10 38 KEYS0ARD ENCODERS 12V 250 ma wan phug
MC1SEY 85 TACl 9 AY5.2376 $12 50 12V CT 250 ma aai pug .75
NESSON 135 74C20 3 AYS-3600 795 24V CT 100 ma 39
NESHOV 9 14030 -3 AY5:9100 50 TV 12amp wali pog 48
NE556A 85 74ca % 5 12V 6'amp -
NESHSA 100 1474 85 ' 12V 500 ma wak plug 478
NESEEY 150 TACTE 123 23 12V ¥ amp mai plug 6%
567V 100 2400 3 ) HDO185.§ y VAC &/16 VA watl plug 9.7
WESTOB 475 14091 1.5 5 Avs 9400 X
78005 60 240134 3% D DISPLAY LEOS
78108 60 MC10 278 5 D Connectors ASZ32 MANT CA 270 2.90
5 86 T4C17% 1.3 Da2sp 182 €C .25 &
75108 75 14019, 165 06255 520 CACA 100
TS9N S0 7421 1.0 187 .3 1.2
TEO2CN 55 T4C05 600 9 CA 300 1
T5494CN 89 14C906 75 10 CACC 500 1.90
740914 195 8259 5 2110 CACC .600 198
5 e 500 180K g % 950 €€ 1357 .70
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PROM Eraser

assembled. 25 PROM capacity $37.50

(with timer $69.50). 6 PROM capacity OSHA/
UL version $69.50 (with timer $94.50)

280 Microcomputer

16 bit 1/0, 2 MHz clock, 2K RAM, ROM Bread-
board space. Excellent for control. Bare Board
$28.50. Full Kit $99.00. Monitor $20.00. Power
Supply Kit $35.00. Tiny Basic $30.00

$-100 Computer Boards

8K Static Godbout Econo HA Kit  149.00
16K Static Godbout Econo XiV Kit  269.00
24K Static Godbout Econo XX-24 Kit 414.00
32K Static Godbout Econo XX-32 Kit 537.00
16K Dynamic RAM Kt 289.00
32K Dynamic RAM Kit 328.00
64K Oynamic RAM Kit 399.00
Video Interface Kit $139.00

801C Update Master Manual $39.00
Comp. IC data selector, 2700 pg. master reference
guide. Over 51,000 cross references. Free update
service through 1980. Oomestic postage $3.50

Modem Kit $60.00
State of the art. ong., answer. No tuning neces-
sary. 103 compatible 300 baud. Inexpensive
acoustic coupler plans included. Bd. only $17.00
LRC 7000+ Printer $389.00
40/20 column dot matrix impact, std. paper
Intertace all personal computers.

64/40/32/20 version $405.00. Optional cables
available
LRC 7000 printer interface cable for Super EIf
with software $35.00

NiCad Battery Fixer/Charger Kit
Opens shorted cells that won't hold a charge
and then charges them up, ail in one kit w/tull
parts and instructions $7.95

Rockwell AIM 65 Computer
6502 based single board with fult ASCIl keyboard
and 20 column thermal pninter. 20 char. alphanu-
menc display, ROM monitor, fully expandable
$405.00. 4K version $450.00. 4K Assembler
$85.00, 8K Basic Interpreter $100.00

Special small power supply for AIM65 assem. in
frame $54.00. Complete AIMBS in thin briefcase
with power supply $499.00. Molded plastic
enclosure to fit both AIMG5 and power supply
$47.50. Special Package Price: 4K AIM, 8K Basic
power supply, cabinet $625.00.

AIMES/KIMNIM/Super EX 44 pin expansion
board; 3 female and 1 male bus. Board pius 3
connectors $22.95.

60 Hz Crystal Time Base Kit $4.40

of in warranty repairs; Full dc

RCA Cosmac 1802 Super EIf Computer $106.95

Compare features before you decide to buy any
other computer. There IS no other computer on
the market today that has all the desirable bene-
fits of the Super Elf tor so little money. The Super
ENf is a small single board computer that does
many big things. It is an excellent computer for
training and for learning programming with its
machine language and yet it is easily expanded
with additional memory, Full Basic, ASCII
Keyboards, video character generation, etc.

Betore you buy another smalt computer, see i it

lud e following 1 ROM monitor;
State and Mode displays; Single step; Optional
address displays; Power Supply. Audio Amplifier
and Speaker; Fully socketed for all IC's; Rea cost

plus load, reset, run, wait, input, memory pro-
tect, monitor select and single step. Large, on
board displays provide output and optional high
and low address. There is a 44 pin standard
connector slot for PC cards and a 50 pin connec-
tor slot for the Quest Super Expansion Board
Power supply and.sockets for all 1C’s are In-
cluded in the price plus a detailed 127 pg. instruc-
tion manual which now includes over 40 pgs. of
software info. including a series of lessons to
help get you started and a music program and
graphics target game. Many schools and univer-
sities are using the Super EIf as a course of study
OEM's use it for training and R&D

Remember. other computers only offer Super Eif

to drive relays for control purposes

The Super Elf includes a ROM monitor for pro-
gram loading, editing and execution with SINGLE
STEP for program debugging which is not in-
cluded in others at the same price. With SINGLE
STEP you can see the microprocessor chip opera-
ting with the unique Quest address and data bus
displays before, during and atter executing in-
structions. Also, CPU mode and instruction cycle
are decoded and displayed on B LEQ indicators

An RCA 1861 video graphics chip allows you to
connect to your own TV with an inexpensive video
modutator to do graphics and games. There is a
speaker system included for writing your own
music or using many music programs already
written. The speaker amplifier may also be used

A 24 key HEX keyboard includes 16 HEX keys
Super Expansion Board with Cassette Interface $89.95

This is truly an astounding value! This board has
been designed to allow you to decide how you
want it optioned. The Super Expansion Board
comes with 4K of low power RAM {ully address-
able anywhere in 64K with built-in memory pro-
tect and a cassefte interface. Provisions have
been made for all other options on the same
board and it fits neatly into the hardwood cabinet
alongside the Super Eit. The board includes slots
for up to 6K of EPROM (2708, 2758, 2716 or Th
2716) and is fully socketed. EPROM can be used
for the monitor and Tiny Basic or other purposes

A IK Super ROM Monitor $19.95 is available as
an on board option in 2708 EPROM which has
been preprogfammed with a program loader,
editor and error checking multi file cassette
read/write software, (relocatable cassette file)
another exclusive from Quest. it inciudes register
save and readout, block move capability and
video graphics driver with blinking cursor. Break

Quest Super Basic V5.0

with_scientitic notation
+ 17E%), 32 bit integer +2

A new enhanced version of Super Basic now

available. Quest was the first compang
worldwide to ship a full size Basic for 180

Systems. A complete function Super Basic by

Ron Cenker including floating point capability

inumber range

ilon, multi dim

arrays, string arrays; stnng manipulation, cas-

Ohio Scientific Computers

CIP Series 2 $455.00. Like an Apple at less than
halt the price! CIPMF Series 2 $1199.00.
Minitloppy version with additional RAM/ROM

Complete sottware and peripherals available

Send for free brochure

L

fi at additional cost or not at all. Compare
before you buy. Super EM Kit $106.95, High
address option $8.95, Low address option
$9.95. Custom Cabinet with drilled and labefled
plexiglass front panel $24.95. All metal Expan-
sion Cabinet. painted and silk screened, with
room for 5 S-100 boards and power supply
$57.00. NiCad Battery Memory Saver Kit $6.95.
Al kits and options also completely assembled
and tested

Questdata, a software publication for 1802 com-
puter users is available by subscription for
$12.00 per 12 issues. Single Issues $1.50. Is-
sues 1-12 bound $16.50

Tiny Basic Cassette $10.00, on ROM $38.00,
original Elf kit board $14.95. 1802 software;
Moews Video Graphics $3.50. Games and Music
$3.00, Chip 8 Interpreter $5.50.

points can be used with the register save feature
1o isolate program bugs quickly, then follow with
single step. It you have the Super Expansion
Board and Super Monitor the monitor is up and
running at the push of a button

Other on board options include Paralle! Input
and Output Ports with full handshake. They
allow easy connection of an ASCIl keyboard to the
input port. RS 232 and 20 ma Current Loop for
teletype or other device are on board and if you
need more memory there are two S-100 slots for
static RAM or video boards. Also a 1K Super
Monitor version 2 with video driver for full capa-
bility display with Tiny Basic and a video interface
board. Paraliel I/0 Ports $9.85, RS 232 $4.50,
TTY 20 ma |/F $1.95, S-100 $4.50. A 50 pin
connector set with ribbon cable is available at
$15.25 for easy connection between the Super
EMf and the Super Expansion Board.

Power Supply Kit for the complete system (see
Multl-volt Power Supply )

sette I/0; save and load. basic, data and ma-
chine language programs; and over 75 state-
ments, functions and operations

New improved faster version including re-
number and lly unlimited v 1
Also. an excl user expandable cc
libra

Serial and Parallel 1/0 included
Super Basic on Cassefte $55.00.

Elf Il Adapter Kit $24.95
Plugs into EH 1l providing Super EIf 44 and 50 pin
plus S-100 bus expansion. (With Super Ex-
pansion). High and low address displays, state
and mode LEQ's optional $18.00.

Converts digital clocks from AC line frequency

to crystal time base. Outstanding accuracy

Video Modulator Kit $9.95
Convert TV set into a high quality monitor w/o
aftecting usage. Comp. kit w/tull instruc

Multi-volt Com!)uler Power Supply
8v 5amp, +18v .5 amp, 5v 1.5amp, —-5v
5 amp. 12v .5 amp, - 12v option. +5Sv, =12v
are regulated. Basic Kit $29.95. Kit with chassis
and all hardware $43.95. Add $4.00 shipping. Kit
of hardware $14.00. Woodgrain case $10.00.
$1.50 shipping

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax.

$10.00 min. BankAmericard and Master Charge accepted. $1.00 insurance optional.

Postage: Add 5%. C.0.D. $10.00 min. order.
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On board RF Modulator Kit $4.95

Gremlin Color Video Kit $69.95
32 x 16 alpha/numerics and graphics; up to 8
colors with 6847 chip: 1K RAM at E000. Plugs
into Super E 44 pin bus. No high res. graphics

Tiny Basic Extended on Cassette

Super Monitor VL.l Source Listing

1802 16K Dynamic RAM Kit $149.00
Expandable to 32K. Hidden refresh w/clocks up 1o 4
MHz w/no wait states. Addl. 16K RAM $63.00

$15.00

{added commands include Stringy, Array, Cas-
sefte 1/0 etc.) S-100 4-Siot Expansion $ 9.95

$15.00

Super Color S-100 Video Kit $129.95
Expandable to 256 x 192 high resolution color
graphics. 6847 with all display modes computer
controlied. Memory mapped. 1K RAM expanda-
ble to 6K. S-100 bus 1802, 8080, 8085, 280 etc
Dealers: Send for excellent pricing/margin
program.

Editor Assembler $25.00
(Requires minimum of 4K for E/A plus user
source)

1802 Tiny Basic Source listing $19.00
Super Monitor ¥2.0/2.1 Source Listing $20.00

FREE: Send for your copy of our NEW
QUEST CATALOG. Include 48¢ stamp.
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riams2y  the first name in Counters !

9 DIGITS 600 MHz $1292

WIRED

SPECIFICATIONS:
The CT-90 is the most versatile, feature packed counter available for less 'Sl::s‘}le-ivi(y ﬁ::h:ﬁ%) xy; 150 MHz

than $300.00' Advanced design features include: three selectable gate times, Less than SO MV 10 500 MHz
g;r_:mmnmm B o5 nine digits, gate Indicator and a unique display hold function which holds the Resolution 0.1 Hz{(10 MHz range)
’cr:o KL, 90 day pars ar- l displayed count after the input signal is removed Aisa, al0mHz TCXOtime 1.0 Hz (60 MHz range)
AC-] AC sdaptet 398 base 1s used which enables easy zero beat calibration checks against WWYV. 10.0 Hz (600 MHz range)
::.I,.:‘K:J:: 3 12,98 Optionally; an intemal nicad battery pack.extemnal time baseinput and Micro- Display: 9 digits 0.4" LED
L LTt S 1 power high stability crystal oven time base are available. The CT-90, Time base:  Standard-10.000 mHz, 1.0 ppm 20-40°C. |
i e Mopd 3rcs) performance you can count on! Optional Micro-power oven-0.1 ppm 20-40°C

Power. 8-15 VAC @ 250 ma

7 DIGITS 525 MHz $99% ...

SPECIFICATIONS:
Range: 20 Hz 10 525 MHz

Sensitivity:  Less than S0 MV 10 150 MHz
Less than 150 MV 10 500 MHz
Resolutior 1.0 Hz (5 MHz range)
10.0 Hz (50 MHz range)
100.0 Hz (500 MHz range)
Display: 7 digits 0.4" LED
Time base 1.0 ppm TCXO 20-40°C
Power 12 VAC @ 250 ma

The CT-70 breaks the price barrier on lab quality frequency counters.
Deluxe features such as three frequency ranges - each with pre-amplification,
dual selectable gate times, and gate activity indication make measurements a
snap. The wide frequency range enables you 1o accurately measure signals
from audio thru UHF with 1.0 ppm accuracy - that's .0001%! The CT-70 is
the answer to all your measurement needs, in the field, 1ab or ham shack.

PRICES:

CT-70 wired, | year warranty  $99.95
CT-70 Kit, 90 day panis war-

ranty 84.95
AC-1 AC adapter 395
BP-1 Nicad pack + AC
adapter/charger 1295

=R 7 DIGITS 500 MHz $7

PRICES:

MINL100 wired, | year

wagranty $79.95
MINL- 100 Kit 90 day part

warranty 59.95
AC-Z Ac adapter for MINI-

100 395
BP-Z Nicad pack and AC
adapter/charger 12.95

Here's a handy, general purpose counter that provides most counter
functions at an unbelievable price. The MINE 100 doesn’t have the full
frequency range or input impedance qualities found In higher price units, but
for basic RF signal measurements, it can't be beat’ Accurate measurements
can be made from | MHz all the way up t0 500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired. Add the nicad pack option and the MINI- 100 makes an ideal addition
to your tool box for "'in-the-field" frequency checks and repairs.

Q 95

WIRED

SPECIFICATIONS:
Range: | MHz 10 500 MHz

Sensitivity:  Less than 25 MV
Resolution 100 Hz (slow gate)
1.0 KHz (fast gate)
Display: 7 digits, 0.4” LED
Time base: 2.0 ppm 20-40°C
Power. S VDC @ 200 ma

8 DIGITS 600 MHz $159% ..o

SPECIFICATIONS:
Range:
Sensitivity:

Resolution:
Display.

Time base:
Power

20 Hz 10 600 MHz

1.0 Hz (60 MHz range)
10.0 Hz (600 MHz range)
8 digits 0.4" LED

2.0 ppm 20-40°C

110 VAC or 12 VDC

The CT-50 is a versatile 1ab bench counter that will measure up 10600 MHz
Less than 25 mv to 150 MHzZ yith 8 digit precision. And, one of its best features Is the Receive Frequency
Less than 150 mv to 600 MHz Adapter, which ums the CT-50 into a digital readout for any recelver. The
adapter is easily programmed for any receiver and a simple connection to the
receiver's VFO is all that is required for use. Adding the receiver adapter in no
way limits the operation of the CT-50. the adapter can be conveniently
switched on or off. The CT-50, a counter that can work double-duty!

[y ——

gy

B 6 ; ;
PRICES:

CT-50 wired, | year warranty  $159.95
CT-50 Kit 90 day pans

warranty 119.95
RA-1, receiver adapter kit 14.95
RA-1 wired and pre-program-
med (send copy of receiver
schematic) 29.95

DIGITAL MULTIMETER $99 3 ::p

PRICES:

DM-700 wired 1 year warranty ~ $99.95
DM 700 Kit 90 day pans

warranty 79.95
AC-1, AC adaptor 395
BP-3, Nicad pack +AC
adapter/charger 19.95
MP-1, Probe kit 2.95

The DM-700 offers professional quality performance at a hobbyist price
Features Include: 26 different ranges and ‘5 functions, all arranged in a
convenient, easy fo use format. Measurements arc displayed on a large 3
digit, % inch LED readout with automatic decimal placement. automatic
polarity, overrange Indication and overload f protection up to 1250 volts on all
ranges, making it virrually goof-proof! The DM-700 looks great, a handsome
jet black, rugged ABS case with convenient retractable tilt bail makes it an
ideal addition ro any shop

SPECIFICATIONS:

DC/AC volts: 100uV w0 | KV, 5 ranges

DC/AC

current 0.1uA 102.0 Amps, § ranges
Resistance 0.1 ohms to 20 Megohms, 6 ranges
{nput

impedance 10 Megohms, DC/AC volts
Accuracy: 10.1% basic DC volts

Power. 4'C cells

AUDIO SCALER

For high resolution audio measurcments, multiplies
UPin frequency.
@ Great for PL tones
® Multiplies by 10 or 100
® 0.01 Hz resolutior!
$29.95 Kit

$39.95 Wired

ramsey electronic's, inc. mem

2575 Baird Rd. Penfield, NY 14526
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ACCESSORIES

Telescopic whip antenna- BNC plug
High impedance probe, light loading

$ 795

1595 For measuring extremely weak signals from 10 to 1,000

MHz. Small size, powered by plug transformer <included
® Flat 25 db gain

COUNTER PREAMP

BNC Connectors

@ Great for sniffing RF with pick-up loop

Low pass probe, for audio measurements 15.95
Direct probe, general purpose usage 12.95
Tilt bafl, for CT 70. 90. MINI-100 395) o
Color burst calibration unit, calibrates counter

against color TV signal 14.95

PHONE ORDERS

CALL 716-586-3950
v 62

1ERMS

seturn i onginal torm lar

nsurance 10 a massmum of $10 Overseas add 15
$2 Orsders under 310 add 81 50 NY resdenn add 7% tax

$34.95 Kit  $44.95 Wired

Satifachon guarantesd esamne for 10 days f not plecsed

tund Add 5% for shipping

COD odd



Quality VHF/UHF Kits at Affordable Prices -~
These Low Cost SSB Easy to Build FET FAMOUS HAMTRONICS PREAMPS

TRANSMITTING RECEIVING Great .of%:?yé’i‘n:eééé’?‘*FXX?i“ITC,"%iL‘f‘i’a,o'oo in
use throughout the world on all types of receivers.
CONVERTERS CONVERTERS
Let you use inexpensive recycled Let you receive OSCAR and other 3@ q‘
10M or 2M SSB exciters on UHF & VHF! exciting VHF and UHF signals on f \:
ﬁ -

your present HF or 2M receiver

Linear Converters for SSB, CW, FM, etc.

A fraction of the price of other units; no need to

[ ]

[ ]

spend $300 - $400!

® Use with any exciter; works with input levels as

fow as 1 mW

@ Use low power tap on exciter or simple resistor
attenuator pad (instructions included).

@ Link osc with RX converter for transceive

® NEW LOW-NOISE DESIGN

® Less than 2 dB noise figure, 20 dB gain

® Case only 2 inches square

® Specify operating frequency when ordering

MODEL P-30 VHF PREAMP, available in many versions
to cover bands 28-300 MHz.

MODEL P432 UHF PREAMP, available in versions to
cover bands 300-650 MHz.

- ‘,‘ . _){ STYLE VHF UMF
— LS AP Kit less case $12.95  $18.95
@ NEW LOW-NOISE DESIGN Kit with case $18.95  $26.95

XV4 U H F K"’ — 0 N |.Y 39995 @ ATTRACTIVE WOODGRAIN CASE Wired/Tested Iin Case $27.95  $32.95

® Less than 2dB nolse figure, 20dB gain

28-30 MHz in, 435-437 MHz out; 1W p.e.p. on ssb, up to
1%W on CW or FM. Has second oscillator for other g ey OTRLISNERE N Ew VH F/U H F FM H cv Rs
ranges. Atten. supplied for 1 to 500 mW input, use CA28 28-32 MHz 144-148 MHz
external attenuator for higher levels. g:gg " gggi 32:43(1)48 R Offer U"p'ec_e,de"teq
Extra crystal for 432-:434 MHz range $5.95 CA144 144-146 28-30 ange of Selectuvuty th'onS
XV4 Wired and tested $149.95 CA145 145-147-or- 28-30 ® New generation
144-1444 27-27.4 (CB) @ More sensitive
CA146 146-148 28-30 eMNioraicbiactive
XV2 VHF KIT - ONLY $69.95 | cazo 220222 28:30 ® Low cross mod
P ; ) CA220-2 220-224 144-148 @ Uses crystal filters

2W p.e.p. output with as little as 1mW Input. Use simple CA110 Any 2MHz of 26-28 @ Smaller
external attenuator. Many freq. ranges avallable. Aircraft Band or 28-30 @ Easy to align

CA432-2 432-434 28-30

CA432-5 435-437 28-30
MODEL INPUT (MH2) OUTPUT (MHz) CA432-4 432-436 144-148
Rk &b o Easily modified for other rf and if ranges.

2- 28- -52

Xv2-2 2830 220-222 SIYLE L 7
Xv2-4 28-30 144-146 Kit less case $34.95 $49.95
Xv2-5 28-29 (27-27.4 CB)145-146(144-144.9) Kit with case $39.95 $54.95
Xva-7 144-146 50-52 Wired/Tested in case $54.95 $64.95
XV2 Wired and tested $109.95

XV28 2M ADAPTER KIT - $24.95 Professional Quality VHF/UHF
Converts any 2M exciter to provide the 10M signal
required to drive above 220 or 435 MHz units. F M /CW EXC IT E Rs 5.
@ Double tuned circuits for spurious suppression
@ Easy to align with built-in test aids

R75A* VHF Kit for monitor or weather sattelite service.

Uses wide L-C filter. -60dB at + 30 kHz. $69.95

R75B* VHF Kit for normal nbfm service. Equivalent to most

T51-30 10 Meter, 2W Kit...... $44 95 transceivers.-60dBat+ 17 kHz, -80dBat £ 25kHz... $74.95

T51-50 6 Meter, 2W Kit....... $44.95 R75C* VHF Kit for repeater service or high rf density area.

T51-150 2 Meter, 2W Kit....... $44 .95 -60dB at +14kHz, -B0dB £22kHz,-100dB £30kHz. ... $84.95

T151-220 220 MHz, 2W Kit ect ¥y $44.95 R75D* VHF Kit for split channel operation or repeater in

NEWI COMPLETE THANSM”T'NG CONVERTER }'450 :58""“!: 3/4w K"'---54;-95 high density area. Uses 8-pole crystal flliter. -60dB at
(W58 5 B i B

ANO PA IN ATTRACTIVE CABINET AAIi!I’ 55ChMH213:N K('II'SI&TASSls) ;93 - 1+9kHz,-100dB at + 15 kHz. The uttimate receiver. . . $99.95

Q0LEIR € : * Specify band: 10M, 6M, 2M, or 220 MHz. May also be used

Far less than the cost of many 10W units! for adjacent commercial bands. Use 2M version for 137 MHz

Now, the popular Hamtronics® Transmitting Converters See our Com p lete Line of WX satellites.
and heavy duty Linear Power Ampilifiers are available as . 5
complete units in attractive, shielded cabinets with BNC V H F & U H F LI near PA ) R450( ) UHF FM Receiver Kits, similar to R75, but for

receptacies for exciter and antenna connections. Perfect
setup for versatile terrestialand OSCAR operations! Just
right for phase 3! You save $30 when you buy complete

UHF band. New low-noise front end. Add $10 to above
prices. (Add selectivity letter to model number as on R75.)

A14 5 Channel Adapter for Receivers. $9.95

@ Use as linear or class C PA
@ For use with SSB Xmtg Converters, FM Exciters, etc.

unit with cabinet under cost of individual items. Run 3

LPA2-15 6M, 2M, 220; 15 to 20W $59.95
40-45 Watts on VHF or 30-40 Watts on UHF with one R B

LPA2-30 6M, 2m; 25 to 30W $89.95
integrated unit! Call for more details. LPA2-40 220 MHz; 30 to 40W $119.95 N EW R" 1 0 VH F AM RCVR
MODEL KIT WIRED and e O 2M) (SOOI SHY - $119.95 AM monitor receiver kit gimilar to R75A, but AM. Available

TESTED PRl s S CRITZMIOJOMISW $7995 1 1or10-11M, 6M, 2M, 220 MHz, and 110-130 MHz aircraft

XV2/LPA2-45/Cabt (6,2,0r220) $199.95  $349.95 LPA4-30 430MHz; 30-40W - $119.95 | o 4§74.95. (Also available in UHF version.)

XV4/LPA4-30/Cabt (for UHF)  $229.95 $399.95 See catalog for complete specifications

IT,S EASY TO ORDER! Call or Write to gat  ,-33
® Write or phone 716-392-9430 xiﬁEcEr&ﬁLA[;gﬁs am ”onlcs’ ’nc.

(Electronic answering service evenings & weekends) ! -
@ Use Credit Card, UPS COD, Check. Money Order e s

65N MOUL RD - HILTON, NY 14468

® Add $2.00 shipplng & handling per order HAMTRONICS® IS A REGISTERED TRADEMARK



SEMICONDUCTUGRS SURPIIS

2822 North 32nd Street, #1 ® Phoenix, Arizona85008 e Phone 602-956-9423

MEMORY MRF472

Description Price 12.5 vDC, 27 MHz
2708 IK x 8 Eprom $ 5.00 4 Wwatts output, 10 dB gain
2716/2516 2K x 8 5V single supply 9.99 $1.69 each
2114/9114 1K x 4 Static 5.00
4027 LK x | Dynamic Ram 2.99 CARBIDE CIRCUIT BOARD DRILL BITS
2117/4116 16K x 1 Dynamic Ram 5.00 for PCB Boards
2732-6 32K Eprom 39.95 5 mix for $5.00
G PREE S R Etic, MURATA CERAMIC FILTERS

SFD 455D 455 KHz $2.00

MC6800P Microprocessor 9.99 SFB 455D 455 KHz 1.60
MC68B21P PIA 6.99 CFM U455E 455 KHz 5.50
MC68L45P CRT Controller 25.00 SFE 10.7 MA _ 10.7 MHz 2.99
MC 6850P ACIA 4.99
MC6852P SSDA 5.00 ATLAS CRYSTAL FILTERS FOR ATLAS
8008-1 Microprocessor 5.00 HAM GEAR
8080A Microprocessor 5.00 5.52 - 2.7/8
280A Microprocessor 10.99 5.595 - 2.7/8/u
280 Microprocessor 8.99 5.645 - 2.7/8
280A Pi0 9.99 5.595 - .500/L4/CwW YOUR CHOICE
280 S10/0 22.50 5.595 - 2.7 USB $12.99 each
280 S10/1 22.50 5.595 - 2.7/8/L
8212 8 Bit input/output part 23 ,S5) 5.595 - 2.7 LSB
8251 Communication Interface 6.99 9,0 - USB/CW
TR1602/AY5-1013  UART 6.99
TMS 1000NL Four Bit Microprocessor 4.99 J310 N-CHANNEL  J-FET 450 MHz
PT14828B PSAT 5.99 Good for VHF/UHF Amplifier,
8257 DMA Controller 8.99 Oscillator and Mixers 3/51.00
3341 64 x 4 FIFO 3.00
MM5316/F3817 Clock with alarm 5.99 AMPHENOL COAX RELAY
8741 60.00 26 VvDC Coil SPDT #360-11892-13
8748 8 Bit Microcomputer with 100 watts Good up to 18 GHz

programmable/ erasable EPROM 60.00 $19.99 each
MC1408L/6 6 Bit D/A 3.25
COM2502 9599 78M05 Same as 7805 but only % Amp @
COM2601 9.99 5 vDC  49¢ each or 10/$3.00

CRYSTAL FILTERS

NEW TRANSFORMERS

TYCO 001-19880 Same as 219uF F-18X 6.3 VCT @ 6 Amps $6.99 ea
10.7 MHz narrow band F-46X 24 V@ 1| Amp 5.99 ea
3 dB bandwidth 15 KHz min. F-L41X 25.2 VCT @ 2 Amps 6.99 ea
20 dB bandwidth 60 KHz min. P-8380 10 VCT @ 3 Amps 7.99 ea
40 dB bandwidth 150 KHz min. P-860L4 20 VCT @ 1 Amp L4.99 ea
Ultimate 50 dB insertion loss | dB max. F-8130 12.6 VCT @ 2 Amps 4.99 ea
Ripple | dB max. Ct. 0+/-5 pf 3600 Ohms K-328 28 VCT @ 100 MA 4.99 ea
~ $3.99 each £30554 Dual 17V @ 1Amp ea. 6.99 ea
MRFU454, same as MRF 458 12.5 vDC, 3-30 MHz EIMAC FINGER STOCK #Y-302
80 watts output, 12 dB gain $17.95 each 36 in. long x % in. $4.99 each

NO ORDERS UNDER $10
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MRF 203
MRF216
MRF221
MRF226
MRF 227
MRF238
MRF240
MRF 245
MRF247
MRF 262
MRF3 14
MRF406
MRFL412
MRF 421
MRFL422A
MRFL422
MRF 428
MRF 428A
MRF 426
MRF 42 6A
MRF 449
MRFL449A
MRF450
MRF 450A
MRF 452
MRF453
MRF 454
MRF 45 4A
MRF 455
MRFL455A
MRFL472
MRFL47L4
MRFL475
MRFL476
MRF 477
MRFL485
MRF 492
MRF502
MRF 604
MRF629
MRF648
MRF901
MRF902
MRF 904
MRFI11
MRF5176
MRF 8004
BFRI0
BFRII
BFR96

2822 North 32nd Street, #1 ® Phoenix, Arizona85008 ® Phone602-956-9423

$P.0.R.

2
8

10.
24
10.

14

28.
28.

6

12.
1.

11,

47
.73
20
13
00
.62
87
87
.25
20

BFW92A 1.00 UHF /VHF RF POWER TRANSISTORS
BFW92 .79 CD2867/2N6439
MMCM913 14,30 60 Watts output
MMCM2222 15.65 Reg. Price $45.77
MMCM2369 15.00 SALE PRICE $19.99
MMCM2484 15.25
MMCM3960A 24,30 1900 MHz to 2500 MHz DOWNCONVERTERS
MWA110 6.92 Intended for amateur radio use
MWA120 7.38 Tunable from channel 2 thru 6
MWA 130 8.08 34 dB gain 2.5 - 3 dB noise
MWA210 7.4o warranty for 6 months
MWA220 8.08 Model HMR 1l with dish antenna
MWA230 8.62 Complete Receiver and Power Supply
MWA3 10 8.08 $225.00 (does not include coax)
MWA320 8.62 4 foot Yagi antenna only
MWA330 .25 $39.99

Downconverter Kit - PCB and parts
TUBES $69.95
6KD6 5.00 Power Supply Kit - Box, PCB and parts
6LQ6/6JEL 6.00 $49.99
6MJI6/6LQ6/6JE6C 6.00 Downconverter assembled
6LF6/6MH6 5.00 $79.99
12BY7A L4.00 Power Supply assembled
2€26 L.69 $59.99
Lx150A 29.99 Complete Kit with Yagi antenna
4CX 2508 45.00 $109.99
LCX250R 69.00 REPLACEMENT PARTS
LCX300A 109.99 MRF Q01 $ 3.99
LCX350A/8321 100.00 MBD 101 1.29
4CX350F /4 /8904 100.00 .001 Chip Caps  1.00
LCXx15008/8660 300.00 Power supply PCB 4.99
811A 20.00 Downconverter PCB 19.99
6360 L4.69
6939 7.99 Bogner down converter, industrial version. 1
6146 5.00 year guarantee $225.00
6146A 5.69
61468/8298 7.95
6146w 12.00 86 PIN MOTOROLA BUS EDGE CONNECTORS
6550A 8.00 Gold plated contacts
8908 9.00 Dual 43/86 pin .156 spacing
8950 9.00 Solder tail for PCB $3.00 each
L-400A 71.00
L-400C 80.00 CONT INUOUS TONE BUZZERS
5728/T160L L4, 00 12 vDC $2.00 each
7289 995
3-10002Z 229.00 110 VAC MUFF N FANS
3-5002 129,99 New $11.95 Used $5.95
TO-3 TRANSISTOR SOCKETS PL-259 TERMINATION 52 0hm 5 Watts
Phenolic type 6/$1.00 $1.50 each

NO ORDERS UNDER $10

»» Reader Service—see page 82
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2822 North 32nd Street, #1 ® Phoenix, Arizona 85008 ® Phone 602-956-9423 ~*

2N2857JAN $ 2.50
2N2949 3.60
2N2947 15.00
2N2950 4.60
2N3375 8.00
2N3553 1.57
2N3818 5.00
2N3866 1.00
2N3866JAN 2.50
2N3866JANTX 4.00
2N3925 10.00
2N3948 2.00
2N3950 25.00
2N3959 3.00
2N3960JANTX  10.00
2NLO72 1.60
2NLL27 1.10
2NL429 7.00
2NL877 1.00
2N4959 2.00
2N4976 15.00
2N5070 8.00
2N5071 15.00
2N5108 4.00
2N5109 1.50
2N5179 1.00
2N5583 4.00
2N5589 6.00
2N5590 8.00
2N5591 11.00
2N5635 5.4k
2N5636 11.60
2N5637 20.00
2N5641 5.00
2N5643 14.00
2N5645 10.00
2N5842 8.00
2N5849 20.00
2N5942 40.00
2N5946 14.00
2N5862 50.00
2N6080 7.00
2N6081 10.00
2N6082 11.00
2N6083 13.00
2N608L 14,00
2N6095 11.00
2N6096 20.00

2N6097 $28.00
2N6166 38.00
2N6368 22.99
2N6439 40.00
A210/MRFS517 2.00
BLY38 5.00
40280/2N4427 1.10

40281/2N3920 7.00
L0282/2N3927 10.48

NES55V  TIMERS
39¢ each or 10/$3.00

NEW DUAL COLON LED
69¢ each or

10/$5.00

HEP170 1000 PlV
2.5 Amps 25¢ each or
100/515.00

HIGH VOLTAGE CAPS
420 MFD @ 400 VDC OR
600 MFD @ 400 vDC
$6.99 each

NEW ROTRON BISCUIT FANS
Model BT2Al 115 VAC

$12.99 each

ORDERING INSTRUCTIONS

Check, money order, or credit cards
welcome. (Mastercharge and VISA only)

No personal checks or certified personal
checks for foreign countrys accepted.
Money order or cashiers check in U.S.
funds only. Letters of credit are not
acceptable.

Minimum shipping by UPS is $2.35 with
insurance. Please allow extra shipping
charges for heavy or long items.

All parts returned due to customer error
will be subject to a 15% restock charge.

If we are out of an item ordered, we
will try to replace it with an equal or
better part unless you specify not to,
or we will back order the item, or
refund your money.

PRICES ARE SUBJECT TO CHANGE WITHOUT
NOTICE. Prices superseade all previously
published. Some items offered are
limited to small quantities and are
subject to prior sale.

We now have a toll free number but
we ask that it be used for CHARGE ORDERS
ONLY, |If you have any questions please
use our other number. We are open from
8:00 a.m, - 5:00 p.m. Monday thru Saturday.

OQur to!l free number for orders only
is 800-528-3611.

TORIN TA700 FANS NEW
Model A30340

230 VAC @ .78 Amps

Will also work on 115 VAC
$29.99 each

DOOR KNOB CAPS

JUMBO LED's MEDIUM LED's
Red 8/$1.00 Red 6/51.00
Clear 6/$1.00 Green 6/$1.00

Yellow 6/§$1.00
Green 6/$1.00
Amber  6/%1.00

470 pf @ 15 KV $3.99 each

Dual 500 pf @ 15 KV 5.99 each NEW G.E. OPTO COUPLERS uN26
680 pf @ 6 KV 3.99 each 69¢ each or 10/$5.00

800 pf @ 15 KV 3.99 each

1000 pf @ 20 KV 5.00 each MICRO-MINI WATCH CRYSTALS
2700 pf @ 4O KV 5.99 each 32.768 Hz  $3.00 each

NEW & USED BCD SWITCHES
3 switch with end plates
New $8.99
Used $6.95

NO ORDERS UNDER $

NEW 2 inch ROUND SPEAKERS
100 Ohm coil 99¢ each

PLASTIC TO-3 SOCKETS  4/$1.00

10
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INTRODUCING SONY’S NEW DIGITAL

DIRECT

Revolutionary
Instant Access Digital
Shortwave Scanner

e Continuous Scanning of LW, MW, SW, & FM Bands
¢ Instant Fingertip Tuning— No More Knobs!

* 6 Memories for Any Mode (AM,SSB/CW, & FM)

* Dual PLL Frequency Synthesized— No Drift!

A WHOLE NEW BREED OF RADIO IS HERE NOW!' No other
short wave receiver combines so many advanced features for
both operating convenience and high performance as does the
new Sony ICF-2001. Once you have operated this exclting new
radio, you'll be spoiled forever! Direct access tuning eliminates
conventional tuning knobs and dials with a convenient digital
keyboard and Liquid Crystal Display (LCD) for accurate frequen
cy readout to within 1 KHz. Instant fingertip tuning, up to 8
memory presets, and continuous scanning features make the
ICF-2001 the ultimate in convenience

Compare the following features against any receiver currently
available and you will have to agree that the Sony ICF 2001 is the
best value in shortwave receivers today:

DUAL PLL SYNTHESIZER CIRCUITRY covers entire 150 KHz to
29.999 MHz band. PLL, circuit has 100 KHz step while PLL,
handles 1 KHz step, both of which are controlled by separate
quartz crystal oscillators for precise, no-drift tuning. DUAL CON-
VERSION SUPERHETERODYNE circuitry assures superior AM
reception and high image rejection characteristics. The 10.7 MHz
IF of the FM band is utilized as the 2nd IF of the AM band. A new
type of crystal filter made especially for this purpose realizes
clearer reception than commonly used ceramic fiiters. ALL FET
FRONT END for high sensitivity and interference rejection. Inter
modulation, cross modulation, and spurious interference are ef-
fectively rejected. FET RF AMP contributes to superior image re
jection, high sensitivity, and good signal to noise ratio. Both
strong and weak stations are received with minimal distortion

[ EXTENDED SPECTRUM CONTINUOUS TUNING

EEE %w S
/MHz 7_[

H—ﬁ 150 to 29 999 KHz
-~ g pOxy - S5%8

ACCESS RECEIVER!

95 plus

$5.00
shipping

!-I-H-HlHH-l-'
FTTTTrrITT

|

F SSB/ICW Compensator
G Execute Bar
H Manual Tuning Buttons
I Scan Button
J High/Low Limit Buttons

A Enter Button

B Signal Strength
Indicator

C Liquid Crystal Display

D Memory Preset Buttons

E Antenna Adjustment
Dial

OPERATIONAL FEATURES

INSTANT FINGERTIP TUNING with the calculator-type key board
enables the operator to have instant access to any frequency in
the LW, MW, SW, and FM bands. And the LCD digital frequency
display confirms the exact, drift-free signal being recelved
AUTOMATIC SCANNING of the above bands. Continuous
scanning of any desired portion of the band is achieved by
setting the “L,” and "L," keys to define the range to be scanned
The scanner can stop automatically on strong signals, or it can
be done manually. MANUAL SEARCH is similar to the manual
scan mode and is useful for quick signal searching. The “UP"
and “DOWN?" keys let the tuner search for you. The “FAST” key
Increases the search rate for faster signal detection. MEMORY
PRESETS. Six memory keys hold desired stations for instant
one-key tuning in any mode (AM, SSB/CW, and FM), and also, the
“Ly" and “Ly" keys can give you two more memory slots when
not used for scanning. OTHER FEATURES: Local, normal, DX
sensitivity selector for AM; SSB/ICW compensator; 90 min. sleep
timer, AM Ant. Adjust

SPECIFICATIONS

CIRCUIT SYSTEM: Fm Superheterodyne; AM Dual conversion
superheterodyne. SIGNAL CIRCUITRY: 4 (C's, 11 FET's, 23
Transistors, 16 Diodes. AUXILIARY CIRCUITRY: 5 IC's, 1 LSI, 5
LED's, 25 Transistors, 9 Diodes. FREQUENCY RANGE: FM
76-108 MHz, AM 150-29,999 KHz. INTERMEDIATE FREQUENCY:
FM 10.7 MHz: AM 15t 66.35 MHz., 2nd 10.7 MHz. ANTENNAS: FM
telescopic, ext. ant. terminal, AM telescopic, built-in ferrite bar,
ext. ant. terminal. POWER: 4.5 VDC/120 VAC DIMENSIONS: 12
(W) X 2% (H) X 634 (D). WEIGHT: 3 Ib. 15 0z. (1.8 kg)
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Wire wrap prototyping board. Board measures 17% by 11%
double sided 1/16 inch glass epoxy. Silk screened top and
bcttcm with all pins numbered on wrap side. Board
accommodates 2 - 24 Pin and 326 - 14 or 16 Pin |.C.'s. Separate
V.C.C. and Ground Pin above each |.C.(V.C.C. and Ground are not
dedicated, therefore, you may use 16, 14, 8 Pin Dips.) All inner
sleeves gold plated as are the two dual 86 Pin edge connectors.
Very limited stock so please order NOW. DRC's price $19.95.

All boards guaranteed and ready for immediate shipment. Augat
#8136-LG761-TG.

Blank board (same as above) with V.C.C., ground plane, edge
connectors, no wire wrap pins. Insert your own wire wrap

sockets.
$8.50

e I
/_//_/o:_ I

Digital Research Exclusive
4 DIGIT FLUORESCENT
CLOCK MODULE

A super fantastic car clock module, or desk
clock. Four bright, blue-green digits .33
inches tall and very pleasing to the eye.

FEATURES:
CMOS - 3MA Max. Current
Display can be dimmed
Display Off, but clock continues to count
Crystal controlled accuracy
Small physical size 2% x 2 x 5/8
On-Board hours and minute set switches
All you need to make this exceptional time -
piece work is + 12VDC.

12 Hour Model - $5.95 or 3/$15.00
24 Hour Model - $6 95 or 3/$18 00

GOLD WIRE WRAP SOCKETS
Fit panel above. Not gold inlay as sold by
others. Super 3 level gold wire wrap.

REPEAT OF A SELL-OUT
4558 - Dual 741 in 8 Pin Mini Dip

4 for $1.20
14 Pin — 10/$3.95 25/$8.75 ~ JFET OP AMP
16 Pin — 10/54.95 25/$1 1.25 ] Super High Input Impedance (10'2 OHMS) — High Frequency
Response. TO 4 MHZ. Large DC Voltage Gain 106 DB — New
Generation OP-AMP with Vastly Superior Features!
4 SUPER CUSTOM 'c #17564'4 PUSH BUTTON LFSSGBH 75¢ or 3/$2.00 By National
. Has a C-MOS oscillator, Decade Counter Decoder/ SWITCH — 4 Bh
. Driver. At the push of a button will flash a LED 24 times. N e $4 95 | ?/ECF:W HOUD!N
» Atthe end of which it will display the number of times it | Normally Closed | = 0 CES 6 e
.- has gone through the cycle, up to 99. Variable speed 6/$1.25 (Complete Kit : Like Used In
. pulses - Periect for timing.  FULL DATA —$1.00 | i bion | cerae U3.570608 1t | Smoke Alarms

MICROWAVE DIODE

For Down Converters
5082 - 2835 $1. 50 or 5 For $6.00
.. LAB-BENCH VARIABLE $12. 00 KIT
.. POWER SUPPLY KIT SUPER SALE
5 to 20 VDC at 1 AMP. Short circuit
protected by current limit. Uses IC
regulator and 10 AMP Power
Darlington. Very good regulation and
low ripple. Kit includes PC Board, all
: parts, large heatsink and shielded
.. transformer. 50 MV. TYP. Regulation

RCA SENSITIVE
GATE TRIAC

ALSO SAME AS T2300D.
2.5 AMPS 400 PIV

5/$1.19 @

Perfect for Dimmers,

Digital Regearch: Parts

PC LEADS
P.0. BOX 401247

Uil

GARLAND TEXAS 75040 o (214) 271-24

i
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TO-5 CASE. HOUSE #40531

Crystal. Use with all MOS ClLock
Chips or Modules. Draws only 1.5
MA. All parts. data and PC Board
included. 100 Hz, same as above.
except $5.95.

FANTASTIC SAVINGS
Compare this true value

.60 ea. 4 For $2. 00

PMD-11K-60 (Darllngton)
1 60 Voits. HFE 800-20K
12 Amps. PNP TO-3
150 Watts. By Lambda.

$1.50 :

TIP 29C Power Transistor
TO - 220 Case

1 Amp 30 Watts 100 VoIt NPN -
| LIMITED QUANTITY 3/$1.25

TERMS Add 50¢ postage, we pay balance Orders under $15 add
75¢ handling. No C.O.D. We accept Visa, MasterCharge and
American Express cards. Tex. Res add 5% Tax. Forelgn orders .
(except Canada) add 20% P&H. 30 Day Money Back Guarantee on
all items

BRAND NEW!
NE555V
3/$1.25
10/$3.30

B8R AND |
NEW!
=




2575 Baird Rd.
Penfield, NY 14526

716-586-3950

RAMSEY
ELECTRONIC’S
Inc.

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.
GREAT FOR THAT AFTERNOON HOBBY.

PARTS WAREHOUSE

We now have available a bunch of goodies too
good to bypass. Jtems are imited so order today

h Call Your Phone Order in Today

TERMS: Satisfaction guaranteed or money
refunded. C.0.D. add $2.00. Minimum order
$6.00. Orders under $10.00 add $1.50. Add 5

for postage, ¥nsurance, handling. Overseas

stage

FM-1 kit $3.95 FM-2 kit $4.95

mike. Runs on 3to 9V Type FM-2
has added sensitive mike preamp

Includes mike. controls up to
300 W, runs on 110 VAC
Complete kit, WL-1
$6.95

Universal Timer Kit

Provides the basic parts and PC
board required to provide a source
ot precision timing and pulse

Mad Blaster Kit

Produces LOUD ear shattering and
attention getting siren-like sound

lation. 567 IC. Usetul for touch-
tone burst detection. FSK, etc
Can also be used as a stable tone
encoder Runs on 5 1o 12 volts
Complete kit. TD-1  $5.95

ontrol photoce! assures yo

add 15%. N.Y. residents add 7% tax
FM Color Organ Converts a:.y":"\,l:)o:::;or:\:r.\'nm Super 3] CLOCK KITS i
g i';l"':‘ ;:";‘:’:d‘"seg"“ng’ :::'5 ":I':;’“ Your old favoriles are here agsin. Over 7.000 Sold to Date
M I N I Sﬁe 'M\;SI((,:mcome the m,’,‘:‘ ;o,“",,e,,’_ﬁ VD-1 '"_95 Be one of the gang and order yours today!
akivi erent pp—
ligv:s ficker with Super Sleuth Try your hand at building the finest looking clock on the
M I KE music. One light Led Blinky Kit Asupersensitiveampli-} market. Its satin finish anodized aluminum case looks great
each for. high, | f0ealattention gel 2;’;2?:,',"5",59":."6‘:2;: anywhere, while six .4 LED digits provide a highly readable
Il
A super high performance FM wire. mid-range and flashes 2 jumbo LEDsy for monitonng babysf display This is a complete kit. no extras needed, and it only
less mike kit' Transmits a stable | Jows Each indi- Use for name badges. | foom or as general pur-§ takes 1-2 hours to assemble. Your choice of case colors
T oty et oo | vty aciunt | Butionse b g | et raron et tver 9010, biack (speelty)
nel lights. anythi . 5
built in electret mike. Kit includes ‘abl:;eogn\gldrives UP | Bunson 310 15 volts. | 15 volls. uses B-45 ohm Clock kit. 12/24 hour. DC-5 : $24.95
case. mike. on-oft switch, antenna = A bl Complete kit. BL-1 speaker Ctock with 10 min. 1D timer. 12/24 hour. DC-10 $29.95
battery and super instructions, This | 110 VAC $2.95 Compiete kit. BN-9 Alarm clock. 12 hour only. DC-8 $29.95
Is the finest unit avaitable Complete kit $5.95% 12v DC car clock, DC-7 $29.95
ML-1 CPO-1 4
FM-3 Kit $14.95 $8.95 Runs on 3-12 Vdc 1 wall out. 1 KHZ qood for CPO For wired and tested clocks add $10.00 to kit price
FM-<3 Wired and Tested 19.95 > Alarm. Audio Oscillator.  Complete kit SPECIFY 12 OR 24 HOUR FORMAT
¢ | Whisper Light Kit . coﬁ’;'e'g'lggg'éecov \ 3 | Car Clock 202
W lreiess Mikelxit An interesting kit. small mike [ der on a single PC p) | The UN-KIT. only 5 solder connections
Transmits up to 300" to picks up sounds and converts board. Features: 400- // Here's a supel looking mgqed and accurate auto clock which 1s a snap to buid and
any FM broadcast ra- S¥gl them to light. The louder the | 5000 Hz adjustable install  Cl. d — you only solder 3 wires and 2
dio. uses any type of — sound, the brighter the light range via 20 turn pot. voltage regu- switches lalles about 15 m.nuvw Display 15 bright green with automatic brightness

»t a highty readable display. day or mght Comes in 8

san fimsh anodized aluminum case which can be attached 5 differeni ways using 2 sided

tape

DC-3 kit. 12 hour format
DC-3 wired and tested

Choice of silver black or gold case (specily)

$22.95
$29.95

— coeda .

Siren Kit
Produces upward and downward
wall characteristic of a police
siren. 5 W peak audio output. runs
on 3-15 volts. uses 3-45 ohm

Calendar Alarm Clock
The clock that's got it all: 6-.5” LEDs
12/24 hour. snooZe. 24 hour alarm 4
year calendar. battery backup. and
iots more.  The super 7001 chip is
used Size 5x4x2 inches Complete

Under Dash Car Clock
12724 hout clock n a beauhltul plastic case heatures
6 jumbo AED LEDS migh accuracy {001%). easy
3 wre hoonur dispiay Bianks with ignihon. and

adjusts dispiay

OC-11 clo ith $27.95 aif
generation Uses 555 timer IC and | Can supply up to 15 watts o speaker kit, less case {not available}) oM-1 dr:m:-e":d:p(el s:u;
includes a range of parts for most | obnoxious audio. Runs on 6-15 VDC Complete kit. SM-3 $295 § DC9 34.95 Add $10 00 Assy ang Test
timing needs 60 Hz Time Base " Video Terminal
N on § Low cur 1 wigeo lerminai card Requires o ASCHine 1d
UT-5 Kit $5.95 | MB-1 Kit $4.95 | . imonin accuracy TB.7 Ko 1530 it Feaiores are. indle SV suoply ¥TAL Conrotiea ync andoaua
vanss, Sgwioad ids PhgR s
po. s and generates serial ASC lus paralted heyboard input  The B4 64 char by e nes witk
upper and lower C8se (O na ha: 3 r. ace «
AE 6416 terminal card kit |a0d $60 00 tor wired umit $189 95
ywer C $12.95
Powet Supply $14.9%
AF Mooulator kit $7.95

Resistor Ass'l Audio .
Assortment of Popular values - % Crystals Prescaler 600 MHz ————
watt. Cut lead for PC mounting 3579545 MH2 $1.50{ Make high resolution audio J .
o
VINERR TTL r:ﬂen'ler leads. bag of 300 or |10 00000 MHZ $s5.00{ measurments. great for musical PRESCALER "
74500 $ 40 ore 5248800 MH2 $s.00] instrument tuning. PL tones. etc
301 3.35 | 74a7 s 65 e Mcliltlpllbels au::)-oUl’::)\(;vez?uencoy1 Extend the range of your
324 $1.50 | 7475 $ 50 selectable x10 or x gives
380 ’ $1.50 | 7490 $ 50 Sl AC Adapters HZ resolution with 1 sec gate UL JODLLE ol
555 $ 45 v Mini toggie SPDT $1.00 | o 1 A | e with all counters Less than
556 .00 | 74196 $1.35 | Red Pushbuttons N.O  3/§1.00 | 8000 for clocks mcad | time! High sensitivity of 25 mv, 1
) 3100 3 — qunsh | chargers, all 110 VAC plug | meg input 2 and built-in flltering | 150 mv sensitivity. specify
566 100 arphones > .
567 :‘.gs 3" leads. 8 ohm_ good for small tone e: R ;: 320'“1 :; gg glvegsv gb’elall pe”ﬁrgsg:se NI 10 or -100
741 10/$2.00 SPECIAL speakers_alarm clochs. et vac m. on attery. a
e o 5 'tor $1.00 12 vac @ 250mA  $3.00 | pg.2 kit $29.95 Wired, tested. PS-1B  $59.95
; 350 | yyco0 $15.00 [ Mink 8 ohm Soeaker Sofid State Buzzers PS-2 wired $39.95 Kit. PS-18 $44.95
gg;; :? 35 10116 $ 1.25 | Approx 2% diam Round small buzzer 450 Hz 86 dB. sound
295 | 7908 §17.50 | type for radios. mike etc output on 5-12 vdc at 10-30 mA. TTL 30 Watt 2 mtr PWR AMP
7207A $ 550 | 3 for $2.00 compatible $1.50
7216D $21.00 Slug Tuned Coils AC Outlet Simple Class C power amp features 8 imes power gain. 1Win
CMOs % il 21%32 Smah 216 Hon Slugs poes st Panel Mount with Leads | - for 8 out. 2 W in for 15 out. 4W in for 30 out. Max outputof 35 W
) 3 .
:8:; 50| 5375AB/G I = PR G TORS oy incredible value. complete with all parts. less case and T-R relay
4046 T{(1151:85 1001 $ 6.50 PA-1, 30 W pwr amp kit $22.95
4049 1L 50 TANTALUM ALUMINUM OISK CERAMIC
Y055 ' 59100 nspoe;ez?\-lv3 Bjaciiolyiig AESoTsY dRVE 9B TR-1, RF sensed T-R relay kit 6.95
15u /$1.00 < ) _ -,
4511 500 uf 20V A 1% 00116V 20/3100
@ g%gg FER'R|TE BEADS | 1.8 uF 25V 3/$1.00 jo0 of 16v A 400 K000 oIl MRRassTansisior Bs urea'in A1 Power Supply Kit
5855 N Z«:?':B.'.n:;:;: 121:: z 22 uF 25V 3/$1.00 10 uf 15V Aadial 10/31.00 047 16v 20/31.00 8-10db gain 150 mhz $11.95 | Complete ‘"iple regula'eds power
E : supply provides variable 610 18 volts at
READOUTS 8 P SOC“':O/sz 00 | 5 Woros cg"""" g?'?mic IFiFI:'nel's 7 kH Hisa@hiated selaymsansesdih ) B Ta oy ~Sa|°1 A!Irl'l‘p lE-ceu:m Ioa?'
"n o *5 vdc nput prod vdt_ 30ma nl ceramic ers 2 regul ation [o[o]e] ering an sma
FNOD 359 4" CC $1.00 14 Pin 10/$2.00 | *9vdc produces .15 vdc @ 35ma $1.25 | B.W. 455 kHz $1.50 ea (1W) and closes DPDT relay size Less transtormers, requires 63V
R L e 120 | 16 Pin 10/$2.00 = GO oS For RF sensed T-R relay ra1 A and 24 VCY
MAN 72/HP?730 33°CA  1.00 24 Pin 4/$2.00 [ 26K 20 Turn Tnm Pt $1.00 I’ Sprague - 3-40 pt TR-1 Kit $6.95 Complete kit. PS-3LT $6.95
wp 765140 ClA oy %g ';in 4-:::;-33 1K 20 Tum Tam Pot  $ 80 Stable Polypropy OP-AMP Special
n U o 50 ea. - eCial
BI-FEY LF 13741 - Direct pin for pin 741 compatible. but 500.000 MEG
TRANSISTORS Diodes o)) Cry:l.l mcu/wpho:\e Mini RG-174 Coax input 2. super low 50 pa input current. low power drain
skilVizencrlie o/ ein o) TR am e e e 10 1t for $1.00 50 foronly  $9.00 olan Wa2ie0
pImimier iz | et Sybvse |sostmhe e 3 - ey g
& 24 1KV 2Amp 8/$1.00 Coax Conneclor 9 Voit Battery Clips 78MG $1.25 7812 $1.00
e | 100v1Amp 15/81.00 Chassis mount Nice quality clips S for $1.00 79MG $1.25 Regulators 7815 $1.00
2M4916 FET C-F 31,00 BNC type $1.00 | % Rubber Grommets 10 for $1.00 123 $.50 7905 $1.25
2N5401 PNP CoF $/$1 00 Parts Bag Connectors ggg; ::;g ;g:g §}§§
2NG028 C-F 4781 00 25 AMP Asst of choaes amw?:.:; 1am  resis107s 6 pin lt)yoge gold contacts for 0! - - — .
2N3771 NPN Sibcon 3150 , ransistors diodes caps et mA-1 car clock module Shrink Tubing Nubs Mini TO-92 Heat Sinks
INSI79 UME NPN /8200 100V Bridge sm bag (100 pc) $1,00 ig beg (300 pe) 8230 | price 7588 | Nice precut pces of shrnk size 17 x % Thermalloy Brand S 10r $1.00
:Z-:: ::: ::: ::: 3/;:: $1.50 each Leds - your cholce. please specity shrink 10 4" Greal tor sphces  50/$1.00 T0-220 Heat Sinks 3 for $1.00
ol Mini Red. Jumbo Red. High intensity Red. Hluminator Red 8/$1 A g
PR S Mini-Bridge 50V Mini Yellow. Jumbo Yellow. Jumbo Green 6/81 Opto Isolators - 4N28 type m $.50 ea.
:v: ?o”yw- T-'“u wu: : AMQP Opto Reflectors - Photo diode + LED $1.00 ea.
NI 908 Type T-A 50/32
Varactors Motex Pins CDS Photocells
Chapetide 8o Motorola MV 2209 30 PF Nominal cap 20-80 PF - Tunabie ran f
arawr  wme| 21f0r$1.00 s amen o A0 | a0 snga tos s1o0 | oversmeg o O 8
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Save on

Scanners!
NEW Rebates!

Communications Electronics; the
world’s largest distributor of radio scan-
ners, celebrates Father's Day early with
big savings on Bearcat scanners. Electra
Company, the manufacturers of Bearcat
scanners is offering consumer rebates
on their great line of scanners, when pur-
chased between April 1 and May 15, 1981.

With a scanner, you can monitor the excit-
ing two-way radio conversations of police
andfire departments, intelligence agencies,
mobile telephones, energy/oil exploration
crews, and more. Some scanners can even
monitor aircraft transmissions! You can ac-
tually hear the news before it's news. If you
do not own a scanner yourself, now's the
time to buy your scanner from Communica-
tions Electronics. Choose the scanner
that's right for you, then call our toll-free
number to place your order with your Visa or
Master Charge.

We give you excellent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse facilities are
equipped to process thousands of scanner
orders every week. We also export scanners
to over 300 countries and military instal-
lations. Almost all items are in stock for
quick shipment, so if you're a person who
prefers fact to fantasy and who needs to
know what's really happening around you,
order your scanner today from CE!

NEW! Bearcat$350

The Ultimate Synthesized Scanner!
Allow 120-240 days for delivery after receipt of
order due to the high demand for this product.
List price $599.95/CE price $419.00
4-Band, 50 Channel ® Alpha-Numeric ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ¢ AC/DC
Bands: 30-50, 118-136 AM, 144-174,421-512 MHz.
The new Bearcat 350 introduces an incredible
breakthrough in synthesized scanning: Alpha-
Numeric Display. Push a button—and the Vacuum
Fluorescent Display switches from "numeric” to
word descriptions of what's being monitored. 50
channels in 5 banks. Plus, Auto & Manual Search,
Search Direction, Limit & Count. Direct Channel
Access. Selective Scan Delay. Dual Scan Speeds.
Automatic Lockout. Automatic Squelch. Non-Volatile
Memory. Reserve your Bearcat 350 today!

Bearcat® 300

List price $549.95/CE price $349.00/$25.00 rebate
Your final cost is a low $324.00

4-Band, 50 Channel ® Service Search ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 32-50,118-136 AM, 144-174,421-512 MHz.
The Bearcat 300 is the most advanced automatic
scanning radio that has ever been offered to the
public. The Bearcat 300 uses a bright green fluo-
rescent digital display, so it's ideal for mobile
applications. The Bearcat 300 now hasthese added
features: Service Search, Display Intensity Control,
Hold Search and Resume Search keys, Separate
Band keys to permit lock-in/lock-out of any band for
more efficient service search.

NEW! Bearcat® 350

FREE Bearcat® Rebate Offer
Get a coupon good for a $25 rebate when you purchase a
Bearcat 300, 250, 220 or 210XL; $20 rebate on model 160;
$10 rebate on model Four-Six Thin Scan and $5 rebate on
the Bearcat 5. To get your rebate, mail this coupon with your
original dated sales recelpt and the Bearcat model number
from the carton to Electra. You'll receive your rebate in four
to six weeks. Otter valid only on purchases made betwen
April 1, 1981 and May 15, 1981. All requests must be
postmarked by May 30, 1981. Limit of one rebate per
household. Coupon must accompany all rebate requests
and may not be reproduced. Offer good only in the U.S.A.
Void where taxed of prohibited by law. Resellers, companies,
clubs and organizations-both profit and non-profit-are not
eligible for rebates. Employees of Electra Company, their
advertising agencies, distributors and retailers of Bearcat
Scanners are also not eligible for rebates. Please be sure 1o
send in the correct amount for your scanner. Pay the listed
CE price in this ad. Do not deduct the rebate amount since
your rebate will be sent directly to you from Electra. Orders
recelved with insufficient payments will not be processed
and will be returned

Bearcat® 250

List price $429.95/CE price $279.00/$25.00 rebate
Your final cost is a low $254.00

50 Channels ® Crystalless ® Searches
Stores ® Recalls ® Digital clock ® AC/DC
Priority Channel ® 3-Band ® Count Feature.
Frequency range 32-50, 146-174, 420-512 MHz
The Bearcat 250 performs any scanning function you
could possibly want. With push button ease you can
program up to 50 channels for automatic monitoring.
Push another button and search for new frequencies.
There are no crystals to limit what you want to hear. A
special search feature of the Bearcat 250 actually
stores 64 frequencies andrecalls them, one at a time, at
your convenience.

Bearcat® 220

List price $449.95/CE price $289.00/$25.00 rebate
Your final cost is a low $264.00

Alrcraft and public service monlitor. Frequency
range 32-50, 118-136 AM, 144-174, 420-512 MHz
The Bearcat 220 is one scanner which can monitor
all public service bands plus the exciting AM aircraft
band channels. Up to twenty frequencles may be
scanned at the same time.

Not only does this new scanner feature normal
search operation, where frequency limits are set
and the scanner searches between your pro-
grammed parameters, it also searches marine or
aircraft frequencles by pressing a single button.

Bearcat® 210XL

List price $349.95/CE price $229.00/$25.00 rebate
Your final cost a low $204.00

18 Channels ® 3 Bands ® Crystalless ® AC/DC
Frequency range: 32-50, 144-174, 421-512 MHz

The Bearcat 210XL scanning radio is the second gener-
ation scanner that replaces the popular Bearcat 210
and 211. it has almost twice the scanning capacity of
the Bearcat 210 with 18 channeis plus dual scanning
speeds and a bright green fluorescent display. Auto-
matic search finds new frequencies. Features scan
delay, single antenna, patented track tuning and more!

NEW! Bearcat® 160

List price $299.95/CE price $189.00/$20.00 rebate
Your tinal cost is a fow $169.00

18 Channels ® 3 Bands ® AC only ® Priority
Dual Scan Speeds ® Direct Channel Access
Frequency range: 32-50, 144-174, 440-512 MHz
Would you believe...the Bearcat 160 is the least
expensive Bearcat crystalless scanner.

This scanner presents a new dimension in
scanning form and function. Look at the smooth
keyboard. No buttons to punch. No knobs to turn.
Instead, finger-tip pads provide control of all scanning
operations, including On/Off, Volume and Squelch. Of
course the Bearcat 160 incorporates other advanced
Bearcat teatures such as Priority, Direct Channel Access,
Dual Scan Speeds, Automatic Channel Lockout, Scan
Deltay and Auxiliary. All this performance in sleek,
contemporary styling. And at a price so low, it astounds
even us!

Bearcat® 5

List price $134.95/CE price $94.00/85.00 rebate
Your tinal cost Is a low $89.00

8 Crystal Channels ® 3 Bands ® AC only
Frequency range: 33-50, 146-174, 450-508 MHz

The Bearcat 5 is avalue-packed crystal scanner built for
the scanning professional — at a price the first-time
buyer can afford. Individual lockout switches.

A . v
Bearcat® Four-Six ThinScan
List price $189.95/CE price $124.00/$10.00 rebate
Your final cost is a low $114.00

Frequency range: 33-47, 152164, 450-508 MHz.

The incredible, Bearcat Four-Six Thin Scan™ is like
having an information center in your pocket. This three
band, 6 channel crystal controlled scannerhas patented
Track Tuning onUHF. Scan Delay and Channel Lockout.
Measures 2% x 6% x 1. Includes rubber ducky antenna.
Order crystals for each channel. Made in Japan.

TEST ANY SCANNER
Test any scanner purchased from Communications
Electronics™ for 31 days betore you decide to keep it. If for
any reason you are not completely satisfied, return it in
original condition with all parts in 31 days, for a prompt
refund (less shipping/handling charges and rebate credits).

Fanon Slimline 6-HLU

List price $169.95/CE price $109.00

Low cost 8-channel, 3-band scanner!

The Fanon Slimline 6-HLU gives you six channels of crystal
controlled excitement. Unique Automatic Peak Tuning Circuit
adjusts the receiver front end for maximum sensitivity
across the entire UHF band. Individual channel lockout
switches. Frequency range 30-50, 146-175 and 450-512
MHz. Size 2% x6% x 1” Includes rubber ducky antenna
Order crystal certificates for each channel. Made in Japan.

Fanon Slimline 6-HL
List price $149.95/CE price $99.00
8-Ch | perfor at 4-ch.
Frequency range: 30-50, 146-175 MHZ
If you don’t need the UHF band, get this model and save
money. Same high performance and features as the model
HLU without the UHF band. Order crystal certiticates for
each channel. Made in Japan.

FANON SCANNER ACCESSORIES

! costt

SCMA-8 Mobile Adapter/Battery Charger. $49.00
CHB-6 AC Adapter/Battery Charger $15.00
CAT-8 Carrying case for Fanon w/Belt Clip $15.00
AUC-3 Auto lighter adapter/Battery Charger NSNISIO0)

OTHER SCANNERS & ACCESSORIES

Regency®$ M400 Scanner $259.00
Regency® M100 Scanner. $199.00
Regency® R1040 Scanner $169.00
SP50 AC Adapter . .. $9.00
SP51 Battery Charger. . $9.00
SP58 Carrying Case for Bearcat 4-6 ThinScan™ ... $12.00
FB-E Frequency Directory for Eastern U.S.A. $12.00
FB-W Frequency Directory for Western U.S.A. $12.00
FFD Federal Frequency Directory for U.S.A. $12.00
MK350 Mobile mounting kit for Bearcat 350 $12.00
B-4 1.2 v AAA Ni-Cad's for ThinScan® and Fanon ... $9.00
A+135cc Crystal certificate. $3.00

Add $3.00 shippingtor all aocessoﬁeé ordered at the same time.

INCREASED PERFORMANCE ANTENNAS
If you want the utmost In performance from your
scanner, itis essentialthat you use an external antenna.
We have six base and mobile antennas specifically
designed for recelving all bands. Order #A60 Is a
magnet mount mobile antenna. Order #A61 is a gutter
clip mobile antenna. Order #A62 is a trunk-lip mobile
antenna. Order #A63 is a % inch hole mount. Order
#A64 isa%inchsnap-inmount,and #A70isan all band
base station antenna. All antennas are $35.00 and
$3.00 forUPS shipping in the continental United States.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any scanner,
send or phone your order directly to our Scanner
Distribution Center™ Be sure to calculate your price
using the CE prices in this ad. Michigan residents
please add 4% sales tax. Written purchase orders are
accepted from approved government agencies and
most well rated firms at a 10% surcharge for net 10
billing. All sales are subject to availability. All sales on
accessories are final. Prices, terms and specitications
are subject tochange without notice. Out of stock items
will be placed on backorder automatically untess CE is
instructed differently. Most products that we sell have a
manufacturer's warranty. Free copies of warranties on
these products are available prior to purchase by
writing to CE. International orders are invited with a
$20.00 surcharge for special handling in addition to
shipping charges. All shipments are F.O.B. Ann Arbor
Michigan. No COD’s please. Non-certified and foreign
checks require bank clearance.

Mail orders to: Communications Electronics;

Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$7.00 per scanner or phone product for U.P.S.
ground shipping and handling, or $14.00 for faster
U.P.S. air shipping to some locations. If you have a
Master Charge or Visa card, you may call anytime
and place a credit card order. Order toll free in the
U.S.A. Dial 800-521-4414. If you are outside the
U.S. or in Michigan, dial 313-994-4444. Dealer
inquiries invited. All order lines at Communi-
cations Electronics™ are staffed 24 hours.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics”
t Bearcat is a federally registered trademark of Electra
Company, a Division of Masco Corporation of Indiana.
$ Regency is a federally registered trademark of Regency
Electronics Inc.

Copyright°1981 Communications Electronics™

master charge

VISA

Tl INTERBANS Cani

Tv

Al COMMUNICATIONS
ELECTRONICS™

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A
Call TOLL-FREE(B00)521-4414 0r0utside U.S.A.(313)994-4444

We’'re first
with the best.’



(zzz&?ssaduc,o.C|ock Modules
12vDC
AUTOMOTIVE/
INSTRUMENT
CLOCK

APPLICATIONS

* In-dash sutoclocks

® Atter-market suto/
RV clocks

® Alrcrgtt-marine clks.

* 12vDC oper. instru.

* Portable/bsttery
powered Instrumnts.

Features:Bright 0.3” green display. Internal crystal time-

base. £ 0.5 sec./day accur. Auto.display brightness control

logic. Display color filterable to blue, bluegreen, green &

yellow. Complete —Just add switches and lens.

MA1003 Module ... ....$16.95

MA 1023 .7 Low Cost Digitai LED Clock Module  8.95
MA 1026 .7°' Dig. LED Alarm Clock/Thermometer 18.95
MAS036 .3" Low Cost Digital LED Clock/Timer  6.95
MA1002 5" LED Display Dig. Clock & Xformer  9.95

2 National Semiconductor

" RAM SALE

MMG6290N -4 (anns/upous) .. $4.95 each
16K OYNAMIC RAM {260NS)

(8 EACH $39.96) (100 EaCH $450.00/101)
MM5290J-2 (mka116/uPDat6) . . $6.95 each
16K DYNAMIC RAM (150NS)

(8 EACH $49.95) {100 EACH $550.00/lot)
MM5298J-3A . .... .. $3.25 each
8K DYNAMIC RAM (LOW HALF OF MM5290J) 200NS
{8 EACH $23.95) (100 EACH $250.00/101)
MM2114-3 ... .. . $5.95 each
4K STATIC RAM (JOON )

(8 EACH $43.95) (100 EACH $450.00/i01)
MM2114L-3 . . $6.25 each
4K STATIC RAM (LOW POWER JOON )

{8 EACH $44.95) (100 EACH $475.00/l01)

EPROM Erasing Lamp

* Erases 2708, 2716, 1702A, 5203Q, 5204Q, etc.
. Euses up to 4 chips within 20 minutes.
exposure of one inch.
. Specul 8 foam liner static build-up.
* Built-in safety lock to prevent UV exposurs.
« Compaet — only 7-5/8" x 2-7/8" x 2
* Compiete with holding teay for 4 chips.

UVS-IE............ $79.95

d 1t

Jumbo 6-Digit Clock Kit

« Four 630" ht. and two .300"'ht.
common snode displays
® Uses MM5314 clock chip
® Switches for hours, minutes and hold tunetions
® Mours aasily viewable to 30 feet
* Simulated walnut case
* 11SVAC operation
© 12 or 24 hour operation
 Includes all components, case and wall transformer

* Size: 6% x 3-1/8" x %"
JE747. .$29.95

6-Digit Clock Kit

«Bright .300 ht. comm. cath
ode display

*Uses MM5314 clack chip

sSwitches for hours, minutes
and hold moad

* Hrs. easily viewsble 10 20 M1,

* Simulsted walnut case

118 VAC operation

® 12 or 24 hr. operation

eincl. all components, cese &
wall transformer

*Size: 6% x 3-1/8" x 1%

JE701................$19.95

MICROPROCESSOR COMPONENTS

—BOBOA/BOBOA SUPPORT DEVICES DATA ACQUISITION {CONTINUED)
L1

JOYSTICKS

JSEK

JE215 Adjustable
Dual Power Supply

General Description: The JE215 is a Dual Power
Supply with independent adjustable positive and nega-
tive output voltages. A separate adjustment fos each
of the supplies provides the user unlimited applications
for IC current voltage requirements. The supply can
also be used as a general all-purpose variable power

supply. FEATURES
* Adjustable regulated power supplies,
pos. and neg C to 15VDC
- « Power Output (esch supply)

S5VDC @ 500mA, 10VOC @ 750mA,
12VDC ® 500mA, and
15VOC @ 175mA.
® Two, 3-terminal adj. I1C reguistors
with thermal overioad protection
Heat sink reguiator cooling
LED *‘on’* indicator
Printed surd Comlmcuon
120VAC In
® Slze: 3- |/2"w X 51/16"

JE215 Ad]. Dual Power Supply Kit (as shown) . .

il

. ‘Lx2"H
$24.95

JE200 Reg. Power Supply Kit (SVDC, 1amp) . . $14.95
JE205 Adapter Brd. fo JE200) £5,29 & 12V, $12.95

JE210 Var. Pwr. Sply. Kit, 5- ISVDC to1.5amp. $19.95

DESIGNERS’ SERIES
Blank Desk-Top Electronic Enclosures

CONSTRUCTION:

The “DTE" Blank Desk Top Elemnmc
today’s modern computer equipment and can be used in both industrial and home. The
end pieces are precision molded with an internal slot (all around) to acceptboth top and
bottom panels. The panels are then fastened to %"
provide maximum rigldity to the enclosure. For ease of equipment servicing, the rear/
bottom panel slides back on slotted tracks while the rest of the enclosure remains in-
tact. Ditferent panel widths may be used while maintaining a comman profile outine.
The molded end pieces can also be painted to match any panel color scheme.

[y -

gh strength epoxy molded
pleces in mocha brown
mls

Shdmg rear/bottom panel for
service and component ac-
cessibiity.

Top /bottom panels.080 thk
alum. Alodine type 1200
finish (gold tint color) for

best paint adhesion after
modification.
Vented top and bottom

panels for cooling efficiency.

Rigid construction provides
unlimited applications.

INSmOA (%) ADCHNCLN 481t A/D Convertes {B-Ch. Mulil) L2 ]
Dre212 &Bn Input/Outout 15 ADCEBIICCN $-81t A/D Convarter {16-Ch. Multl) 10.9%
DPRZIe Priority interrupt Control 495 | DACI%OLCN  10-8110/A Conv. Micro. Comp. (0.08%) 13.9.
PRl ®-Otrectional Bus Oriver 10 OACIE4LCN 10-81t O/A Conv. Micro. Comp. (0.20%] 8.9%
DPEe Ciock Ganeretor/Oviver P 3 OACIROLEN 10-8it D/A Converter (0.08% LIn.) (X}
[el >2. % Bus Driver ) OACUZLCN 10-81t O/A Converter (0.20% Lin.) .9
orun System Controlier/Bus Driver LX) OAcCIZLCN 12-810/A Converter (0.20% Lin.) 9
DN SyMem Controtler e CDWBIN $-Channel Mullidiexer 1.19]
INSEMI 170 Expander for &4 Series s AY-5-1013 B® BAUD UART .95
INSER Asy Achronous Comm. Element %% RAM'S
Pl Prog. Comm, I/D {USART) | ha 2421 Stetic
DPIZY Prog. Interval Timat s | 0 1@ex] Oynaic JS-5K 5K Linear Taper Pots
(4] FosiEvabaellio (Pa) 3% | ator iony 4t Static JS-100K 100K Linear Taper Pots
[el ~ 1 frog. DMA Conirel 1% 4
= s e R we | 0E, e e JVC-40 40K {2) Video Controller in case . . . $5.95
g:: ::‘W :"‘ C”";:"’ - :: 2013 181y x4 Static
09 Keypoera/Oisoley Interfece  18.5 | 3137 7n4 Stetic MOS c c |
Sam oo e 2 ELam ACand DC Wall Transformers
DPx) m Timing Element % | e 1En4 Static #3ns Low Power
g::: - :‘ g":":"': :"“"' t“ 214 10ex4 Stetic X0ny
Ty o Recel * | aus iTexs Stelks X0n1 Low Power -
oPexe -Dwectional Recolver RN 16, 304x1 Dy namic 350 {nouse markea) Sodietec
16}
6800/6800 SUPPORT DEVICES P i iy e T T Are
MCoD MPU. 1 10t AR pratic DC spphcstmmn.
MCH2CP MP‘\: with CI.D(:‘II\G RAM 1998 MM 102¢x} Dynamic Fully Dacoged
MCEI0API 128§ Stetic RA B MM " x) Dynamic No. Input Qutput Pric.
MCz Inter, Adapt (MCE2) 145 | mmsmoie? 4098} Dynamic k
=4 e 4 L . AC 250  117v/60Hz 12 VAC 380K 33.95
MCanLe ey $% Oyn. 2003 {ower W Of MAMS290J) AC 500 117V/60Hz 12 VAC 500mA $4.98
rce Asyachronous Comm. Adepter o | =4 Stotic AC1000 117V/80Hz 12 VAC 1 smp $5.95
Mcan: Syncnronous Sariel D 655 | UPDHIMKART 4K Dynamic 16 oin AC1700 117V/60Hz 9 VAC 1.7 emp  $6.95
Mo oda0s: Dwits) MOOE 0% | TMsouane WX static DV 9200 117V/60Hz 9 VDC 200mA $3.26
= bt Modulsior I TS0 laene Static M A

MCu0A Quad }$tats Bus. Trens (MCLTH} £S5 PROMS/EPROMS DGido0 1aQM/edte 2Y0C 600"‘7 3395
———— MICROPROCESSOR CHIPS 1naa % UV Erasenis PROM s C O N N ECTO R S
208 t"oC) CPU (MK MEON)  (ZM#42) ne | 2 I EPROM 998
200A (10-1) CPU (MK MBON-4) {4Miz] e | Tmsae WX EPROM ( 5V, v, «11v) %
COPI07 C e 21617l T 16K EPROM (Single *$V) 17.98) I
0 mey 898 | 27R2INteHBINTI % EPROM L

Siice (Com. T G ) e | e AKX EPRAOM (40n1) ($ingle *5V) R8
MCSe502 MPU w/Cloch (8% Bytes Memory) 113 | sx0 204 PROM
INSBIBNSG MPU—§-BH (6MHI) 1.9 WS2){S 18} 1228 PROM (Open Collsctar)
INSKORNSG  CPU SqLChip sll(\noyl-;HAMl iLE 40% Bipolsr PROM

# | esinpasm) ml Tr)-Siate Bipoiar PROM [o]: 7114 D-Subminiature Plug $2.95
un | wsis % PROM . i 0
R G e ae Row's DB51226  Cover for DBZSP/S - 78
NS0 CPU— b8 an [ Aokt Syl IR 22WISE P.C. Edge (22/44 Pln) $2.95
¢ {LOwer Case) 9.9
TMSHOOIL  MPU—I6 a1 99 | mun asneitor el UGBB/U BNC Plug $1.79
SHIFT REGISTERS MMS20N e0a Only Memory | UGBY/U BNC Jack . . $3.79
MASO0+ Oust 28t Dynemic © HF Adapt .49
I SR Sy % ———NMOS READ ONLY MEMORIES ggz‘;’:’u gm £ aniee :‘ 5
MM Dual 100 84 Static w0 MO TI0P 18x92) ASCH Shifted w/Greex 1.5 ane ecp. g
MMSIOH o DRETYA ccomulaior o | Moo 12897 Math Sympol & Pictures use] PL258 UHF Adapter . $1.60
MM 1402 2680 Dynamic s MC M 508 178x927 Aloha Control Char, Gen. sl PL259 UMF PI"U y $1.60
e L T b MICROPROCESSOR MANUALS UG260/U BNC Plug . . $1.79
namic
b it o s v | Mccnm R 1] UG1094/U BNC Bulkhead Recp. $1.29
MMOEN  Octsl 00-8i1 (X3 Jiar MERTE .00]
Z0IVIMA)  10M-Bit Dynamic 1% TR S-80
e ten it Static an SPECIAL FUNCTION
anv Dual iR2-84t Stathc 255 | DSMACN Duai MOS Crock Orivar (SMZ) 350 . »
BNV 31264 Oynamic Bl DSIACN Ouel MOS Clock Oriver (3MZ} N 1 6K C K
N 14 Bit Dynemic 29 | INSITINGG Figopy Disc Controlier »n o n vers 'o n It
a2V Duasl 24-81 Stath s INSNAIN Communicatian Chip 18.95
nav Ous! 750 B4 Static aon | MmN Microorocessor Rest Time Ciock (2] Expand your 4K TRS-BO System 1o 16K.
BRv Ousl 20 811 Static am | Mmsaiun Microprocessor Compatinie Clocn 1155 Kt comes compiete with
AuN Quad 0811 $1 » | coran Micracontroiier with 64-Olgit RAM -
Wibc  Piie ounmr & R S 2 %8 oa, MMS5290 (UPD416/4116} 16K Dyn. Rams {*NS)
AT o coPagMN Microconteolier with &-Oigit AAM 7.8 * Documentation for Conversion
ISITI & Oiect LED Ofive w/N Buss tnt
AFIDICN  Universal Active Fiiter 2.9% s | comann ©-549.VAC Fiuor. Orver ooy 23| TRS-16K2 *150NS ... $49.95
AF 121-1C4 Touch Tone Low Pass Pilter %
AFI12-1C) Touch Tone Low Pass Filter B AVQJIQTE LEP:.?&-N:CKE XB‘OARD CRIES) TRS“‘ 6 K4 ¢ 250NS $39~95
LMXBAM  Suoer Gain Op Amp Y Pigecd e e Dy e
T SRS CSTIURNENS 12 avso0 CMOS Crock Genarator (e
o R M AGER ot len g JE610 ASCI
LN Simawlhmacmgws | in[UoMe xevevamessioed 0w ;
o T cone slmn o mmeoemitomy 9l Encoded Keyboard Kit
DACOISLEN B-8:1 O/A Converter “ "\ Lin IS MMLION Push Bulton Pulse Dister L%
. MM N W/ biiay Serial Keyooard Encocer  §95 =

The JE610 ASCII Keybosrd Kit can ba Interfaced Into
most sany computer system. The kit comes complete
with an Industrisl grade keybosrd switch assembly
(62-keys), IC's, sockets, cOnnector, slectronic cOmpo-
nents and # double-sided printed wirlng bosrd. The
keyboard assembly requires +8V @ 150mA and —12V
@ 10 mA tor operstion. Features: 60 keys génarate the
126 characters, upper and lower case ASCII set. Fully
buffered. Two user-define keys provided for custom
spplications. Caps lock for upper-case only alphs charac-
ters. Utilizes a 2376 (40-pin) encoder read-only memory
chip. Qutputs directty compatible with TTL/DTL or
MOS logic srreys. Essy intertacing with a 16-pin dip or
18-pin adge connector, Size: 3%"H x 14%"W x 8%"D

JEB10/DTE-AK (s: pictures anove) . $124.95
JE610 Kit LELSINE53" § 79.95
K62 s2.key Keyboard (Keyboard only) ... S 34.95

DTE-AK (case onty — 3w Hxirrwxsw-0)$ 49.95

thick tabs inside the end pieces to

dto blend and pl t

Enclosure Panel

Model No. Width PRICE
DTE8 | 800" | $29.95
DTE-11 | 10.65" | $32.95
DTE-14 | 14.00" $34.95

JEGOO
Hexadecimal Encoder Kit

JFULL 8-8IT
LATCHED OUTPUT
19-KEY KEYBOARD

The JE600 Encoder Keyboard Kit provides two separate
hexadecimal digits produced from sequentlal keyv entries

ng & bistable
output The outputs are latched and monktored

(Picture not shown but similar In construction to abovel

$10.00 Min. Order — U.S. Funds Only
Caslif. Residants Add 6% Sales Tex
Postage — Add 5% plus $1 Insurance

4/81

ELECTRONICS

MAIL ORDER ELECTRONICS — WORLDWIDE
1355 SHOREWAY ROAD, BELMONT, CA 94002
PRICES SUBJECT TO CHANGE

Spec Sheets — 254
Send 414 Postage for yout
FREE 1981 JAMECO CATALOG

PHONE
OROERS
WELCOME
(415) 592-8097

v 38

with § LED readouts, Also included Is akey entry strobe
Festures: Full B-bit latched output for microprocessor
use. Three user-define keys with one being bistable
operation. Debounce circult provided for all 19 keys
9 LED readouts to verity sntries. Esswy Interfacing with
standard 16-pin IC connector. Only +5VDC required
for oparation. Size: 3%“H x BX%"W x 8%D

JEB00/DTE -HK (as pictured avove) . . .. $99.95
JEBOD Kit PCEurat Emants. tno cave) . .$59.95
K19 19-key Keyboard {Keyboard oniy) $14.95

DTE-HK (case only — 3w HxswwxsuD) $44.95

,~ Reader Service—see page 82
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®IRECTORY

San Jose CA

Bay area’s newest Amateur Ruadio sture. New &
used Amateur Radio sales & service. We feature
Kenwood, ICOM, Azden, Yaesu, Ten-Tec,
Santec & muny more. Shaver Radio, Inc., 1378
So. Bascom Ave., San Jose CA 95128, 998-1103.

San Leandro CA

Specializing in Amateur Radio Test Guides. \Ve
publish the most accurate F.C.C. exam prepa-
ration material in the country according to let-
ters on file from hums nationwide. General, Ad-
vanced, and Extra Class manuals available.
Bash Educational Services, 519 Estudillo
Avenue, P.O. Box 2115, San Leandro, CA
94577, 352-5420.

Denver CO

Experimenter’s paradise! Electronic and
mechanical components for computer people,
audiv people, hams, robot builders, experi-
menters. Open six duys a week. Gateway Elec-
tronics Corp., 2839 W. 44th Ave., Denver CO
80211, 458-5444.

Columbus GA

KENWOOD—YAESU-—DRAKE
The world's most fantastic amateur show-
rooml You gotta see it to belive it] Radio
Wholesale, 2012 Aubum Avenue, Columbus
GA 31906, 561-7000.

Preston ID

Ross WB7BYZ, has the Largest Stock of Ama
teur Gear in the Intermountain West and the
Best Prices. Call me for all your ham needs.
Ross Distributing. 78 So. State, Preston 1D
83263, 852-0830.

Terre Haute IN

Your ham headqguarters located in the heart of
the midwest oosier Electronics, Inc., 43B
Meadows Shopping Center, P.O. Box 2001
Terre Haute lg 47502, 238-1456.

Littleton MA

The ham store of N.E. you can rely on. Ken-
wood, ICOM. Wilson, Yaesu, DenTron, KLM
amps. B&W switches & wattmeters, Whistler
radar detectors, Bearcat, Regency, antennas by
Larsen. Wilson, Hustler, GAM. TEL-COM
Inc. Communications & Electronics, 675 Great
Rd., Rt. 119, Littleton MA 01460, 486-3040.

St. Louis MO
Experimenter's paradise! Electronic and me-
hanical nts for people,

audio people, hams, robot builders, experi-
menters. Open six days a week. Gateway Elec-
tronics Corp., 8123.25 Page Blvd., St. Louis
MO 63130, 437-6116.

Phila, PA/Camden NJ

Waveguide & coaxial microwave components
& equipment. Laboratory grade test Instru-
ments, power su lglus. Buy, sell & trade all
pular makes, lr , GR, FXR, ESI, Sorensen,
inger, etc. Lectronic Research Labs., 1423
Ferry Ave., Camden NJ 08104, 541-4200.

Syracuse-Rome-Utica NY
Featuring: Kenwood, Yuaesu, 1COM, Drake,
Ten-Tec, Swan, DenTron, Alpha, Robot, MF],
Tempo, Astron, KLM, iy Gain, Mosley,
Larsen, Cushcraft, Hustler, Mln! Products. You

b "

won't Pr d with eq service.
Radio World, Oneida County Airport-Termi-
nal Building, Oriskany NY 13424, 337-0203.

Winston-Salem NC
AMATEUR RADIO REPAIR
Pr al service, ble rates, all
brands, USA KDK air center. Amateur
Radio Repair Center, 1 Brookstown Ave
Winston-Salem, NC 27101, 725-7500.

Colﬁmhus OH

All majur brands featured in the biggest and
best ham store for miles around. Come in and
twist the knobs before you buy. Universal
Amateur Radio, Inc., 1280 Aida Dr., Reynolds-
burg (Columhus) OH 43068, 866-4267.

Houston TX
Experimenter's paradise! Electronic and me-
hanical P or I people,
audio people, hams, robot builders, experi
menters. Open six days a week. Guteway Elec-
tronics Inc., 8932 Clarkerest, Houston TX
77063, Y78-6575.

San Antonio TX

Cumplete 2 way service shop. Cuall Dee,
WSF%P Selling Antenna Specialists, Avanti,
Azden, Bird, Hy-gain, Standard, Vibroplex,
Midland, Henry, CushCraft., Dielectric

f,

Hustler. [COM. MF], Nve, Shure, Cubic.
Tempo, Ten-Tec and others. Appfinnu' &
uckson

Equipment Co., Inc., 2317 Vance
Rua(f. San Antonio TX 78213, 734-7793.

DEALERS

Your company name and message
can contaln up to 25 words for as lit-
tle as $150 yearly (prepaid), or $15
per month (prepaid quarterly). No
mention of mall-order business or
area code permitted. Directory text
and payment must reach us 60 days
in advance of publication. For ex-
ample, advertising for the June issue
must be in our hands by April Ist.
Mail to 73 Magazine, Peterborough
NH (03458. ATTN: Nancy Ciampa.

[ PrOPAGATION )

J. H. Nelson
4 Plymouth Dr.

Whiting NJ 08759

EASTERN UNITED STATES TO:

GMT: 00 02 04 06 08 10 12 14 16 18 20 22
7 T
ALASKA | real e | ER3E |1 oN - ? ;__L‘..l 14 | 4| n
ARGENTINA | 21 | 14a] 14 | 14 ’ 2 | | Z_I_‘_llﬁl_LA_‘ 214l 2
| ALJSLELLA_ Z_IA"‘ 14a] 14 | 74 8 8| 78| 14 | 14 14 | 214l 214
'CA"A_LZ()& 21 |14 | 14 rll 7 ? JA| 14Af 21 | 1A 214l 214
PE'ELANE 14 o) ) -l- ? Al 4 | 2 | Al i 14 | 14
‘_MAEAE-_4 214 ”---:-JL ’ % ? T e |2 | 21a] a4l
| INDIa 14 Al 8| 8f 8| 78| 14 | 14 | 14a| 14a 14
[IACAN I Mo NS »_vur ml | 7 7 214 e 1a | 2 |
ﬁxmj‘ 71 [ 14 L i = 14 | 2 : 2IA1 ZIA; 21 1
L’"'L"&ES nlo] o nJ:;ru ml 7a| 70| 1as| 14 | 1a | 1aa
| PUERTORICO | 21 | CA O ? 7 u+u_ 21 | 214 "E
§OUJMAFI1ICA 4 | 74 __* _74_1_{': _‘Avu 2 7'1'_"L+£‘.;L4
U.S5.5.R. 78 4 " 7 7 78] 14 | 14 | 21 21 |14 | 8}
| WESY COAST 2 | 14 [ 1a 4 T; 7 -3 L | w || n ZIA' 21a
R A » A [
ALA_SK_A_ 14al 14 | 1a g ? 2] 2 2|4 |16 |6 |
ARGENTINA 21 I 14 | 1a Al 2 o | uATzl :l:f 24| 2u_1 21
AUSTRALIA | 214 21 | 14a] 14 78 "T 78] 14 | 1 T 14 Fu‘ 214
CANAL ZONE [21 [ 14 | 1a ? ? ? : A 144 21 I zuI 21a] 214
LEN&AND 7_+_|_4 wfe ? 1 L) Rl 1aa | ZIAI 14 | 14
HA&"_ BEALY LN BT > r_“’_ . ; 7 |14 {4 |21 |21a] 214
INDIA g s LR 74l 78] 78| 18| 8| 79| 14 |14 [ ‘ﬁt
JAPAN - _T_?I +|A 14 -L 791 Bt 7 1 ? 7 14 14 iu__;i:]
MEXICO 21 | s 7 7 7 114 |4 |21 | 2al 1A
PHILIPPINES ‘ r——!.
| puERTO RICO o
i;O_UYH AF;I(;
U.S.S?R.A =

ALASKA |

!'Anc:ﬁnrh—_f = =]
AvsTRALIA sruciloglle o |Gis|
CANAL ZONE 14 zﬁA | 214

ljn@iun— Sl o Joale e |
A ENERE Y
o L R

| MEXICO 14 n A | Na

lim_u»;‘zs 4B |14 |14 |21

[ PUERTORICO | 2 |21a]21a[21a

| souh afRica | 1 [an I?I‘A 7

’}‘U._S;, 1 14 14 _i_u 78

| EAST COASY Fal 21 21a | 1A

A = Next higher frequency may also be useful
B = Difficult circuit this period
F = Fair G = Good P = Poor
SF = Chance of solar flares
april
sun mon tue wed thou trl sat
1 = 1 3| 4
G F G G
S 6|7 8 9 10 11
G G F G G F/ISF | F
1213 14 (15 (16 | 17 | 18
¢ F G G o G G
19 20 | 21 22 |23 24 25
P/SF = G G G G G
26 | 27 28 29 30
G F F/SF F F
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THE FT-207R HANDIE CHECKLIST

L TA-2 telescopic whip antenna (L] NC-1A 15-hr. desk charger

] YM-24 speaker microphone [J NC-3  4-hr. quick charger

O Lce-7 leather case (] NC-9B wall charger

(] FSP-1 external speaker (] PA-2  mobile battery eliminator/charger
(] MMB-10 mobile mounting bracket (] FBA-1 battery sleeve

(] FTS-32E CTCSS/burst encoder [] NBP-9 battery pack

[ ] FTS-32ED CTCSS encoder/decoder [] FEP-1 earphone

What more could you ask for ?

Price And Specitications Subject To D & E@@ YAESY

Change Without Notice Or Obligation The radio. \V/ 381
83

YAESU ELECTRONICS CORP. 6851 Walthall Way, Paramount, CA 90723 e (213) 633-4007
Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 e (513) 874-3100
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~ Easy selection.

;‘ 15 memories/offset recall, scan, Touch-Ione, priority
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= 7 & built-in autopatch Touch-Tone ® encoder.
_-— Boo Ask your Authorized Kenwood Dealer

about the exciting TR-7800.

Kenwood's remarkable TR-7800 2-meter

| X x NOTE: Price, specifications subject to change
FM mobile transceiver provides all the b Al et obligation.

features you could desire for maximum

operating enjoyment. Frequency selection KENWDDD

is easier than ever, and the rig incorporates e Babesthees: Yo st TR0

new memory developments for repeater TRIO-KENWOOD COMMUNICATIONS INC.
shift, priority, and scan, and includes a 1111 WEST WALNUT / COMPTON, CA 90220



