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tempo 
does It 
again 

THE WORLD'S FIRST 
440 MHz SYNTHESIZED 

HAND HELD RADIO 
Tempo was the first 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 

v 

thoroughly field tested, is so simple to 
operate or offers so much value. The 
Tempo S-4 offers the opportunity 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 
S-40 matching 40 watt output 
13.8 VDC power amplifier...$149.00 

Tempo S-I 
The first 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 
built to provide years of dependable service. 
Despite its light weight and small 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 
even more affordable. 

Tempo S-5 
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). 

Allows your hand held to double as a powerful 
mobile or base radio. 

S-30.. $89 00*  S-80 .$149.00' 
•For use with S-1 and S-5 

Tempo S-2 
With an S-2 in your car or pocket you can use 
220 MHz repeaters throughout the U.S. It 
offers all the advanced engineering, premium 
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.. .S349.00 (With touch tone pad installed...5399.00) 
S-20...589.00 

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) 
Antenna Impedance: 50 ohms 
Sensitivity: Better than .5 microvolts nominal for 20 clb 
Supplied Accessories: Rubber flex antenna 450 ma ni-cad battery 

pack, charger and earphone 
RF output Power: Nominal 3 watts high or 1 watt lo)n, power 
Repeater Offset: ± 5 MHz 

Optional Accessories for all models 
12 button touch tone pad (not installed): S39 • 16 button touch 
tone pad (not installed). $48 • Tone burst generator: $29.95 
• CTCSS sub-audible tone control: $29.95 • Leather holster: 
S20 • Cigarette lighter plug mobile charging unit: $6 

TEMPO VHF & UHF SOLID STATE POWER AMPLIFIERS 

Boost your signal... give it the range and clarity of a high 
powered base station. VHF (135 to 175 MHz) 

Drive Power  Output  Model No  Price 
2W 130W 130A02  $209 
iOW  130W  130A10  $189 
30W 130W 130A30  $199 
2W 80W 80A02  $169 
low 80W 80A10  $149 
30W  80W  80A30  $159 
2W  50W  50A02  $129 
2W  30W  30A02  $ 89 

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

11111 &et 
pr 2050 S. Bundy Dr., Los Angeles. CA 90025  r11 820-1234 

931 N. Euclid. Anaheim, CA 92801  714 772-9200 
Butler, Missouri 64730  816 679-3127 

TOLL FREE ORDER NUMBER: 18001 421-8531 
For all states except California 
Calif residents please call collect on our regular numbers 

Prices srobroct to Neap yawl notice. 



FIVE STORE BUYING POWER! 
11,1101641,  

FREE PHONE 

800 
854-6046 
CALIF CUSTOMERS PLEASE 
CALL OR VISIT LISTED STORES 

FREE 
SHIPMENT 
(UPS Brown) 
CONTINENTAL 

U.S.A. 

ANAHEIM, CA 92801 
2620 W. La Palma. 

(714) 761-3033 (213 860-2040 
Between Disneyland & Knelt s 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 Blvd. 

VAN NUYS, CA 91401 
6265 Sepulveda Blvd., (213) 988-2212 

San Diego Fwy at Victory Blvd. 

OVER-THE-COUNTER 
Mon. thru Sat.10AA.1 to 5:30PM 

AEA• ALLIANCE • ALPHA• AMECO• AMPHENOL•ARRL•ASTRON 
• AVANTI• BENCHER• BERK-TEK• BIRD• BaW• CALLBOOK• COE 
•COLLINS•CUBIC •CURTIS • CUSHCF AFT • DAIWA • DATONG 
• DENTRON • DRAKE • DX ENGINEERING • EIMAC • HUSTLER 
• HY-GAIN • ICOM • J W MILLER • KENWOOD • ELM • LARSEN 
• LUNAR • METZ • MFJ • MICRO - _OG • MINI PRODUCTS 
• MIRAGE • NYE • PALOMAR • ROB01•ROHN• SHURE • SWAN 
• TELEX • TELREX• TEMPO. TEN-TEC • TRISTAO 
• YAESU and many more. 

Fast shipment popular items from huge stocks! And 5 to 1 
odds (your favor), that scarcer items are available within 
multi-store complex! Quantity buying means top 
discounts and best prices for you. Call us first! 

Amateurs world-wide are taking advantage of 
our fast service and special prices. 

I KEN WOOD 

TR-2400 

Save substantially! 
Call now for 
your price. 

TR-7850 
TS-130S 

s • i• 

k  .• •  M  •G\ •••\."--

TS-830S 

MIRAGE 
B-1016 2 METER 

III I  AMPLIFIER _mom  160W OUTPUT 
Amp SSB, FM, OW 

Freq. range: 144-148MHz • HF out:160VV nom. 
(10W in) • RE power in: 5-15W • DC operating 
pwr: 13.8VDC @ 20-25A • Intermittent duty 
cycle • Built-in receiver pre-amp. Auto-
matic internal or external relay keying. 

REGULAR $279.95 

YOUR PRICE $249.95 

ROCKWELL/COLLINS 

The superb KWM-380 
choice of the discerning. 

Take advantage of 5-store buying power 

CALL US FIRST 

YAESU FT-101ZD 
Mrk III 

R. L. DRAKE 

TR-7/DR-7 
CALL FOR SPECIAL PRICE 

AEA 
T 

M ORSE-MATIC 

BIRD 
43,  C7 ) 
ALL 

ELEMENTS, 

CARRYING 

CASE 

IN STOCK 

CALL FOR YOUR SPECIAL PRICE 

ETD ALPHA 
Model 76PA 

Regular $2195 

YOUR PRICE $1799 
%.1111.111 

,j% ••• :77 ; 

Model 78 
Regular $3185 

YOUR PRICE $2599 
Prices, specifications, descriptions subject to change wrtno t T1 °hue  Calif residents please add sales tax 



INFO 

Manuscripts 
Contributions in the form of manu-
scripts with drawings and/or photo-
graphs are welcome and will be con-
sidered for possible publication. We 

can assume no responsibility for loss 
or damage to any material. Please 
enclose a stamped, self-addressed 
envelope with each submission. Pay-

ment for the use of any unsolicited 
material will be made upon accep-
tance. All contributions should be di-
rected to the 73 editorial off ces. 
"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: 
Elm Street 

Peterborough NH 03458 
Phone: 603-924-7296 

Subscription Rates 
I n 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 —$27.00I1 year only, U.S. 
funds. Foreign surface mail —S35.00/1 
year only, U.S. funds. Foreigr air 
mail -562.00/1 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 
label. 

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. Microfilm 
Edition —University Microfilm, Ann 
Arbor MI 48106. 

W HY PAY 
FULL PRICE FOR 

AN 80-10 METER 

VERTICAL 

.. if you can use only 1/3 
of it on 10? 

... or only 1/2 of it on 20? 

... or only 3/4 of it on 40? 

Only Butternut's ne w 

HF5V-III lets you use the 

entire 26-foot radiator on 

80, 40. 20 and 10 meters 

(plus a full unloaded quar-

ter-wavelength on 15) for 

higher radiation resistance. 
better efficiency and greater 

VS WR bandwidth than 

conventional multi-trap de-

signs of comparable size 

The HF5V-HI uses only two 
high-0 L-C circuits (not 

traps') and one practically 

lossless linear decoupler for 

completely automatic and 

low VS WR resonance (typi-

cally below 1.5:1) on 80 

through 10 meters. inclu-
sive. For further informa-

tion, including complete 

specifications on the HF5V-

III and other Butternut an-

tenna products, ask for our 

latest free catalog. If you've 

already "gone vertical," ask 

for one anyway. There's a 

lot of information about 
vertical antennas in gener-

al, ground and radial sys-

tems, plus helpful tips on in-

stalling verticals on roof-

tops, on mobile homes, etc. 

B UTTER N UT 
ELECTR O NICS 

C O. 

ROUTE 2, BOX 356E 

San Marcos, Texas 78666 

Phone: (512) 396-4111 

R-X Noise Bridge 

•  Learn  the 

your antenna. 

•  Find  its  resonant 
frequency. 

•  Adjust  it  to  your 

operating  frequency  quickly 
and easily. 

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

truth  about 

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

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

The price is $59.95 in the U.S. and Canada. 

Add $3.00 Shipping/Handling. 

California residents add sales tax. 

Fully guaranteed by the originator 
of the R-X Noise Bridge, 

ORDER YOURS NO W! 

Palomar 
Engineers 
Box 455, Escondido, CA. 92025 

Phone: i714 747-3343 
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The Satellite TV Challenge 
-73 Magazines answer  NfiRK  14 

Space Spinoffs for Amateur Radio 
2 the makings of a communications revolution 
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_ part I 
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MIRK  54 
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heat to dissipate.  . ......  WB4PVVC  50 
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Inside the Palomar Preamp 
—big ears for your receiver  W8F X  52 

K4IW  94 

The Traveling Ham's Allband Antenna 
—is this the ultimate portable system, W MP  100 

KIM's Magic Fingers 
A— RI P! transmit program  VHAKI  112 

AX-190 Upgrade 
—Collins components can make the difference 

Vi 7DLU  118 

Extra Accuracy for Ileathkit Clocks 
—a sync hronous solution 

The 160 Winners! 
— W8L RL and W4CN take top honors 

Cartography for Kerchunkers 
—making repeater maps 

Ten-Meter Lunch Hour 
— ham radio for school kids 

N5AEN  124 

KE7(  131 

W4FX1  156 
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Cover: More than 50 satellite antennas were on hand at an August, 1981, trade show and seminar in Omaha, Nebraska. Photo by 
Tim Daniel N8RK. 
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W2 N S D/1 
NEVER SAY DIE 
editorial by Wayne Green 

DARKEST AFRICA 

What would you say if the 
phone rang one day and some-
one offered you an all-expenses 
paid trip to Africa... for two? 
It was July 4th, a Saturday, 

and I was sitting there writing an 
editorial. Weekends are the only 
time when there are no interrup-

tions and I can concentrate on 
writing, so I was annoyed when 
one of the phones rang. I got all 
over the aggravation when I 
found I was talking with South 
Africa. .that there was going 
to be a microcomputer exposi-
tion in Johannesburg in a month 
and they wanted me to come 
down at their expense to ad-
dress the group. 

With a new magazine being 
launched in September, I was 
hesitant. We have a lot riding on 
the success of Desktop Com-
puting and I didn't want to take 
any chances. 

When they threw in short 
visits to Swaziland and Lesotho, 
I was hooked. With 99 countries 

W2NSD/1 ON-THE-AIR 
SCHEDULE 

NOVEMBER, 1981 

Date 

3 
10 
17 
24 

Band/Mode 

15-20m Phone 
20m RTTY 
15-20m Phone 
20-40m Phone 

Well be on the air 7:0°-
10:00 pm eastern time on 
the dates listed above. 
Look for us in the first 25 
kHz of the General class 
portion of the band. When 

two bands are listed, we'll 
spend 90 minutes on the 
first band and then switch 
to the second. 

visited so far, this would put me 
well over one hundred. Plus I 
wanted to know what was going 
on in South Africa as far as both 
amateur radio and computers 
are concerned and there is noth-
ing like a personal visit. 

It had been 15 years since I 
had been to Africa, with the ex-
ception of Egypt. In 1966, I 
talked some other hams into go-
ing over for a hunting safari in 
Kenya, using as my guide a 
book by Herter on how to go on 
safari for $660. We'd visited 
Kenya, Uganda, and Tanzania at 
the time and my impression was 
that all of these countries were 
headed away from civilization, 
with the latter two going back to 
the bush the fastest. 

Sherry looked over the routing 
to South Africa and found that 
the best (lowest cost) route was 
via Rio de Janeiro on the way 
over and via Nairobi in Kenya on 
the way back. The overnight 
stop in Rio would help us to get 
to South Africa rested, so that 
was a good move. I had her add 
a little to the Nairobi stopover so 
we could see the town, visit the 
game park, and even get down 
to the south coast of Kenya, 
below Mombasa, for a couple 
days of rest on the Indian 
Ocean. This would give me a 

chance to compare Kenya of to-
day with what I'd seen 15 years 
ago. 

The first big hassle was get-
ting the visas for all of those 
countries within a few days. 
This had to be done in Washing-
ton, so we brought along our 
passports and the reams of 
papers, photographs, and visa 
fees when we went down to 
meet with the new chairman of 
the FCC, Mark Fowler. A profes-
sional visa expediter worked 
hard on it and got the passports 
back to us at Kennedy Airport in 
New York just minutes before 
our departure. That's enough to 
push anyone ulcer-prone over 
the edge. 

Just to add to the comfort and 
relaxation of my trip, things 
were coming to a head at home 
on Hawthorne-Green Institute, a 
cooperative deal with a local 
college in New Hampshire to 
teach computing using our staff 
and laboratory, a prospective 
new magazine (which had me 
flying to California and New 
York in the last few days before 
taking off for Africa), two other 
prospective magazines (more 
traveling), and contracts with 
three microcomputer firms for 
software development (more 
travel). 

NO TAXES! 

Looking for a job? 73 is currently seeking applicants for one 
of its top staff positions. In addition to being a non-smoker, 
the qualified candidate will be a ham with an outstanding 
knowledge of electronics, an excellent command of the 
English language, and experience as a working journalist. We 
offer a competitive salary, fine fringe benefits, and excellent 
working conditions—as welt as the opportunity to live and 
work in beautiful, tax-free New Hampshire. Interested parties 
should respond with resumes to: Managing Editor, 73 
Magazine, Pine Street, Peterborough NH 03458 

A call from South Africa as-
sured me that my ham licenses 
had been taken care of for ZS, 
3D6, and 7P8, complete with rigs 
to use in all three countries. The 
first reports were that the 7P8 
was impossible, that no li-
censes had been issued in ages, 

but then at the last minute they 
got it through. A small plane had 
been chartered for the 3D6-7P8 
trip. 

Finally, exactly one month 
after that phone call from South 
Africa, Sherry and I were on a 
Pan Am plane heading for Rio 
and Johannesburg. We had our 

passports and visas, a change 
of clothes, lots of cameras and 
film, and hopes for an opportun-
ity to help both amateur radio 
and computing to grow. 

What would I find in Africa? In 
1966, I had seen the disintegra-
tion of Uganda as a result of the 
transfer of power to the blacks. 
They had forced the white farm-

ers to leave the country, with the 
result that the farms, which had 
been the major source of in-
come for Uganda via their ex-
porting of coffee, sugar, and 
food, had virtually gone out of 
business. I saw hundreds of de-
serted farms and little left in the 
way of crops. I suspect that this 
weakened the country and made 
possible the takeover by Amin a 
short while later. 

Next they threw out the 
Asians, who had been running 

almost 100% of the small busi-
nesses and stores, effectively 
destroying what was left of the 
economy of the country. Tan-
zania followed a similar pattern, 
as discussed in detail in a book 
South of the Moon, by Lyttel. 
Both countries were heading 
rapidly away from civilization 
. back to the bush. 

In Kenya, the first president, 
Jomo Kenyatta, kept the white 
and Asian infra-structure rela-
tively intact, thus preserving the 
country much better than the 
others. When Kenyatta died 
three years ago, he was suc-
ceeded by President Moi and I 
wondered what changes I would 
see. 

When I visited Kenya 15 years 
ago, there was hope for some 
black hams. Would there be any 
now? Any DXer knows that there 
are very few active hams in all of 
Africa... and how many of you 
have ever worked a black ama-
teur in Africa? I wanted to know 
what the possibilities are for de-
veloping black amateurs in 
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40 W, 15 memories/offset recall, scan, priority, DTMF 
touch pad 

TR-11785L 
Kenwood's remarkable TR-7850 2-meter 
FM mobile transceiver provides all the 
features you could desire, including 
a powerful 40 watts RF output. Fre-
quency selection is easier than ever, and 
the rig incorporates new memory devel-
opments for repeater shift, priority, and 
scan, and includes a built-in autopatch 
touch-pad (DTMF) encoder. A 25-watt 
output version, the TR-7800, is also 
available. 

TR-7850 FEATURES: 

• Powerful 40 watts power output 
Selectable high or low power operation. 
High 40-watt output provides reliable 
signal for wide area coverage. 

• 15 multifunction memory channels, 
easily selectable with a rotary control 
M1-M13.. .memorize frequency and offset 
(±600 kHz or simplex). M14... memorize 
transmit and receive frequencies indepen-
dently for nonstandard offset. 
MO... priority channel, with simplex, 
±600 kHz, or nonstandard offset 
operation. 

• Internal battery backup for all memories 
All memory channels (including transmit 
offset) are retained when four AA NiCd 
batteries (not Kenwood supplied) are 
installed in battery holder inside TR-7850. 
Batteries are automatically charged while 
transceiver is connected to 12-VDC source. 

• Extended frequency coverage 
143.900-148.995 MHz. in switchable 
5-kHz or 10-kHz steps. 

Priority alert 
MO memory is priority channel. "Beep 
alerts operator when signal appears on 
priority channel. Operation can be 
switched immediately to priority channel 
with the push of a switch. 

• Built-in autopatch touch-pad (DTMF) 
encoder 
Front-panel touch pad generates all 12 
telephone-compatible dual tones in 
transmit mode, plus four additional DTMF 
signaling tones (with simultaneous push 
of REV switch). 

• Front-panel keyboard 
For frequency selection, transmit offset 
selection, memory programming. scan 
control, and selection of autopatch 
encoder tones. 

• Autoscan 
Entire band (5-kHz or 10-kHz steps) and 
memories. Automatically locks on busy 
channel: scan resumes automatically after 
several seconds. unless CLEAR or mic 
PTT button is pressed to cancel scan. 

• Up/down manual scan 
Entire band (5-kHz or 10-kHz steps) and 
memories. with UP/DOWN microphone 
(standard) 

Matching accessory for fixed-station 
operation: 
• KPS-12 fixed-station power supply for 
TR-7850 
Other accessories not shown: 
• KPS-7 fixed-station power supply for 
TR-7800 
• SP-40 compact mobile speaker 

• Repeater reverse switch 
Handy for checking signals on the input 
of a repeater or for determining if 
a repeater is "upside down." 

• Separate digital readouts 
To display frequency (both receive and 
transmit) and memory channel. 

• LED bar meter 
For monitoring received signal level and 
RF output. 

• LED Indicators 
To show: +600 kHz, simplex, or -600 kHz 
transmitter offset: BUSY channel: ON AIR. 

• TONE switch 
To actuate subaudible tone module (not 
Kenwood-supplied). 

• Compact size 
Depth is reduced substantially. 

• Mobile mounting bracket 
With quick-release levers. 

More information on the TR-7850 is 
available from all authorized dealers of 
Trio-Kenwood Communications 
1111 West Walnut Street, Compton, 
California 90220. 

KEN W OOD 
... pacesetter in amateur radio 

Specifications and prices are subject to change without notice or obligation. 
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Africa. I felt that if amateur radio 

is going to get the support it 

needs from the 57 countries of 
Africa, black amateurs are a 

must. 

The flight to Brazil is much 

like those to Europe, only long-

er. You leave in the evening and 

arrive early the next morning, 

pooped. At best, I get no more 

than short naps on a plane. Be-

tween the frequent meals, the 

movies, people walking around 

and talking, and the crying chil-

dren, there is little peace on 

these long flights. 

One day is not enough to real-

ly see all of Brazil, let alone 
Rio. We arrived early in the 
morning to find the city heavily 

hazed over and went straight to 

our hotel and a catch-up sleep. 

That afternoon we visited some 

friends and laid the groundwork 

for a return visit to talk with the 

FOR SALE 

The 73 ham shack offers the following equipment for sale. 

All is new, but the boxes have been opened. 

Superfox radar detector (60-3)—$219.00 

Yaesu speaker (SP107P)—$66.00 

Sony multiband radio (icf2001) —$272.00 
Miller antenna tuner (AT2500) —$629.95 

Anyone interested should contact Matthew Smith at 

(603)-924-3737. 

government in Brasilia about 

setting up ham clubs in the high 

schools. 

Brazil, as you may have read 

in the September Reader's Di-

gest, is aiming to become a 

high-technology country. I 

pointed out to them that there is 

a parallel between the number 

of hams a country has and its 

electronics and communica-

tions technology. Since this is 

no coincidence, the best way to 

get the needed technicians and 

engineers is to get amateur 

radio growing in Brazil... in the 

high schools. 

Early the next morning we 

were back on a plane, headed 
for Johannesburg. We got in 

around midnight, with some de-

lays due to the air controllers' 

Continued on page 164 

Well.. .1 Can Dream, Can't 1? by Bandel Linn K4PP 

"Since you're arranging things for Field Day, let me suggest the use of my 
mountaintop ranch! Champagne and Reuben sandwiches will be provided by 
my staff . . ." 

8 73 Magazine • November, 1981 



I  M I  I 
I  1 li W  I  I   

A I   
7  I  1 

SYNTHESIZED j 

A 

INTRODUCING SANTEC' 
SANTEC•NOLOGY oreaks into 
tie 440 band with style! The new 
ST-7/T synthesizes the entire band 
in 5 kHz steps, works poth up and 
cown repeater splits and does it 
Alright from your hand, witn ver-
satile power options of 3 watts, • 
watt or even 50 m !Mans (all 
nominal), to reach out to where 
you want. The h,gh power mode 
of 3 watts radiates on 440 like 5 
watts on 2 meters ... and that's a 
handful!! 

-tones? This one as them . tones 
.Jnd subtones! The 16 but:on tone 

5-
pad is a SANTE  dar  r o 
extra cost, and the ST-711's op-
tional synthesized subtone en-
coder .s controlled by the radic's 
front cane switch. 

All the regular SANTEC acces-
sories used with your HT-1200 lit 
the ST-7/T as well, meaning th3: 
you can enjoy both oands fuly 
with a smaller casn investment. 
Grab tne new SANTEC ST-7!T and 
join the fun on 440 MHz. See yoi' 
SANTEC Dealer for delivery 
details*. 

IBM 
MIMI M I 
M E I N 

EMI& 

STILL THE LEADER CDOtti 
O S 0 E 
01 00 
0 000 

1# 411 
!i! 

*Sale of the 5=7/T is subject to FCC Certification. 

SANTEC 
The SANTEC HT-1203 's approved urcter FCC Part 1 
and exceeds FCC regLlations limiting spurious emissions. 

" HT-1200 

44 2 .7 9 5 M Hz 

C3 =13 0 
CD OCIC) 
0 0 0 0 
0 0 0 0 

wa_ 11 11  
1 — 

SUB TONE 

SANTEC  ocpular HT-1200 is the incom-
parable 2 rreter leader This little rig is hand-
ing over quaity power and features that 
you'd expect from something nearer the size 
of a bread box. SANTEC packs a 2 meter 
ham shack into the palm of your hand! 

You can car-y scan, search, 10 memories and 
fully synthesized key pad control around 
with you and WI get out with a big 3.5 
warts (nomin?)). Compare them apples to 
anything you want. and settle for nothing 
P2ss. 

Encomm, Inc. 
2000 Avenue G 
Sur* 800 
Plano TX 75074 

• • •• ••vvernformatan 
sANIEC HT-1200 

" SANTEC ST-1 I 
AUth0I1/1/ SANTEC Dealers 

NAME  CALL 

ADDRESS 

198 1, Encomm, Inc. 
2000 AvenLe G, S..ite 800, Palo Texas 75074 

Phone (214)423-0024 • INTL TLX Z33920 ENCOM UR 
CITY  STATE  ZIP 

ILI =I m mINII YOU MAY SEND A DUPUCATE OF THIS FORM. MO 
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Food for thought. 
Our new Universal Tone Encoder lends it's versatility to 
all tastes. The menu includes all CTCSS, as well as Burst 
Tones, Touch Tones, and Test Tones. No counter or test 
equipment required to set frequency-just dial it in. While 
traveling, use it on your Amateur transceiver to access tone 
operated systems, or in your service van to check out your 
customers repeaters; also, as a piece of test equipment to 
modulate your Service Monitor 
or signal generator. It can 
even operate off an 
internal nine volt 
battery, and is available 
for one day delivery, 
backed by our one 
year warranty. 

• All tones in Group A and Group B are included. 
• Output level flat to within 1.5db over entire range selected. 
• Separate level adjust pots and output connections for each tone 
Group. 
• Immune to RF 
• Powered by 6-30vdc, unregulated at 8 ma. 
• Low impedance, low distortion, adjustable sinewave output, 
peak-to-peak. 
• Instant start-up. 
• Off position for no tone output. 
• Reverse polarity protection built-in. 

Group A 

67.0 XZ 91.5 ZZ 118.8 2B 156.7 5A 

71.9 XA 94.8 ZA 123.0 3Z 162.2 5B 

74.4 WA 97.4 ZB 127.a 3A 167.9 6Z 

77.0 XB 100.0 1Z 131.8 3B 173.8 6A 
79.7 SP 103.5 IA 136.5 4Z 179.9 6B 

82.5 YZ 107.2 1B 141.3 4A 186.2 7Z 

85.4 YA 110.9 2Z 146.2 4B 192.8 7A 

88.5 YB 114.8 2A 151.4 5Z 203.5 MI 

5v 

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

Group B 

TEST-TONES: 
600 
1000 
1500 
2175 
2805 

TOUCH-TONES: 
697  1209 
770  1336 
852  1477 
941  1633 

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: $79.95  C M  wrilisi r 

COMMUNICATIONS SPECIALISTS 
426 West Taft Avenue, Orange, California 92667 
(800) 854-0547/ California: (714) 998-3021 
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Wilson Microwave Systems 
Wilson Microwave Systems uses the latest state of the art 
method of manufacturing the parabolic designed antenna. 

Resistance to distortion and instability is increased with 
the addition of a full screen mesh sealed within the 1/4 " 
thick fiberglass. 

Wilsons unique "Van-Mount" provides the easiest installa-
tion and mounting method available today. The 4pc 
construction of the dish provides easier handling, less 

installation time, and greatly reduced shipping costs. 

With the exclusive 4 point Williams' mount, you are assured 

a quicker installation and that the antenna will be more 
securely fastened to the Van-Mount. The antenna struts 

aid in stabilizing the fiberglass for operational reception in 
winds of up to 50 - 60 MPH. 

A ball bearing race allows easy turning of the antenna in 
changing to the different satellites. A scale is included on 
the base to assist in their location. 

For those areas that require a larger dish than the 3.35 
meter, Wilson offers an addition that will increase the size 

to 4.0 meter. It is easily bolted to the outer edge and main-
tains the strength, while increasing the performance. 

The optional remote control feature allows you to control movement of the azimuth and elevation positions of the 
antenna from the comfort of your easy chair — without having to go outside. This feature may be added later. 

Wilson can now supply you with a complete system for turnkey operation that includes everything that is required 

for installation. The package includes the fiberglass 11' antenna featured above, receiver, 120° LNA, modulator, 
and all cables required. Many options are available. 

DISTRIBUTOR & DEALERSHIPS AVAILABLE 
WILS O N MI C R O WAVE S YSTE MS,I N C. 

4286 South Polaris Avenue - Las Vegas, Nevada 89103 

A NAME KNOWN TO THE COMMUNICATIONS INDUSTRY FOR OVER 12 YEARS 

FOR INFORMATION Call (800) 634-6898 or (702) 739-7401 



Universal Communications 

A DIVISION OF INNOVATIVE LABS. INC. 

P.O. BOX 339 

ARLINGTON. TEXAS 76004-0339 LOC 
At last, an inexpensive, state-of-the-art satellite TV receiver: 

MODEL DL-2000 

SATELLITE RECEIVER 
• High quality construction, attractive packaging 

, 
• Built-in RE modulator and video output driver 

• Front panel selection of video polarity 

• LED bar readout indicates video quality 
• Fully tunable audio with AFC  MODEL DL-2000 

• Local oscillator leakage minimized special mixer design  SATELLITE RECEIVER $699.95 NOT A KIT! 
• Single coax feed to remote downconverter  ,  ' Alu mi ‘lk 
• Remote control option available 
• Channel scan feature standard 

• Jack for external signal metering 

Accessories include LNAs ($595 and up), power supplies for LNAs, feedhorns and antennas 

TERMS: COD, Money Order, Bank Cards (800) 433-5172 ORDERS ONLY 
HOURS: 8:30-4:30 CDST; MON-FRI  (817) 265-0391 INFORMATION 

COMING NEXT MONTH  OUR OWN 
2300 MHZ TRANSMITTER AND 11391 
WEATHER SATELLITE DOWN CON. 
VERTER (CRYSTAL CONTROLLED 
WITH PREAMP). 

Our product may be copied, but the performance is never equalled.P.O. BOX 339, ARLINGTON, 

UNIVERSAL COMMUNICATIONS TX  76°04  0339  

Full-performance Satellite TV Receiver 

%ME M 

• All 24 Satellite Channels • Attractive Styling - Digital Display • Up/Down Channel Button Control 
Fixed and Variable Audio Tuning for all Subcarriers • Normal/Inverted Video Switching 

• Signal and Tuning Meters • Single and Double Down Conversion Models • Afc for drift-free operation 
• Remote Control and Remote Metering Options • Suggested List as low as $995.00 

Write for brochure or see your dealer. 

R. L. DRAKE COMPANY 
FEATURES 

.41M,  DRAKE 540 Richard St Miamisburg, Ohio 45342 USA 

Phone (513)866-2421 • Telex 288-017  1 
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The Satellite TV Challenge 
73 Magazine's answer 

Tim Daniel N8RK 
73 Magazine Staff 

International Crystal was one of the first firms to enter the 
home satellite TV market. They have expanded their line to 
include accessories that help make a good signal become 
better. 

W elcome to the satel-
lite TV challenge. 

This issue of 73 Magazine 
marks the start of a regular 
section devoted to the rap-
idly advancing TVRO (Tele-
vision Receive Only) field. 
We at 73 are quite excited 
about this promising, virtu-
ally untapped, technology. 

Why Satellite TV? 

Hams are innovators. 
They make complex and ex-
pensive technology under-
standable and affordable. 
As a magazine, 73 has been 
in the forefront of amateur 

radio's innovations, first 
pushing solid-state gear, 
SSB, FM and repeaters, and, 
more recently, popularizing 
microcomputers. Along the 
way, 73 has shown that the 
spirit of ham radio is not 
confined to the spectrum 
and privileges allotted to us 
by the FCC. Similarly, satel-
lite TV is more than just 
watching "free" movies. 
Don't take our word on it: 
read WA1DCP and W2IKQ's 
article, "Space Spinoffs," in 
this issue. There you will 
see that much of the pio-
neer work behind the home 
satellite TV industry has 

R. L. Drake is a name that hams recognize. Their stylish 
TVRO receiver drew a crowd at SPTS Omaha. (See New 
Products section in this issue.) Drake is marketing the 
receiver in conjunction with another well-known amateur 
radio firm, Hoosier Electronics. 
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been done by hams. What 
does the future hold? That 
depends on you! 

Natural Highs 

Remember the thrill that 
accompanies the comple-
tion of a piece of home-
brew gear or a kit? Or, how 
about the excitement each 
time you work a new coun-
try? These kinds of natural 
highs are part of the satel-
lite TV world, too. Sure, you 
can spend a fistful of bucks 
to have someone install and 
debug a TVRO system. But, 
for a real adrenaline rush, 
put together your own sys-
tem. When everything is 
finally in place and those 
first pictures appear after 

traveling 22,000 + miles, 
you will be very excited. 
Even then, your work is not 
finished. There are new sat-
ellites to find, picture quali-
ty to improve on, etc. The 
challenge and sweet feeling 
of success are waiting for 
you. 

Getting Started 

The satellite TV field is 
not what engineers call 
"steady state." You can't re-
ly on things staying the 
same, nor can you expect to 
learn everything overnight. 
Getting started means a 
willingness to learn. There 
are new buzzwords to mas-
ter and a new industry to 
become familiar with. For 

Ham test attendees will probably recognize this smiling 
face. John Ramsey is the man behind the Ramsey Elec-
tronics booth. Sat-Tec, a subsidiary of Ramsey Electronics, 
is manufacturer of satellite receivers. John took time out at 
the SPTS satellite TV seminar in Omaha to share some of the 
secrets of designing and building low cost TVRO gear. 

SATELLITE TV BASICS 
Stephen Gibson 
PO Box 38386 

Hollywood CA 90038 
Nearly all of the TV satellites are in geostationary orbit 

around the Earth's equator. This belt is known as the Clarke 
belt, after famed science fiction author Arthur C. Clarke sug-
gested the idea of orbiting relay stations back in the forties. 
The satellites are sometimes called "birds" and are located 
about 22,300 miles above the surface of the planet. Because 

they turn with the same speed as the Earth, they appear to be 
standing still. An antenna pointed at a Clarke orbit satellite 
does not have to be moved. 

SATCOM I 

COMSTAR I 

WESTAR 

SATCOM 2 

AN"(  111  Milk U  OAK I  WESTAR I 

Geosynchronous satellites are located in the Clarke belt. This 

diagram includes only those birds that carry regular video 

programming. 

The uplink is in the 5.9-to-6.4-GHz band. The mode is wide-
band FM video. Each satellite has either 12 or 24 transpond-
ers depending on design. Channel bandwidth is 40 MHz, but 
neglecting guard bands, practical bandwidth is 30 MHz. The 
sound is generally sent on a 6.2- or 6.8-MHz FM subcarrier. 
Downlink is in the 3.7-to-4.2-GHz band. Ma Bell here on Earth 
shares these frequencies and nearly dominates the band in 
metropolitan areas. Bell carriers are offset ± 10 MHz from 
satellite carriers, so traps in the i-f can sometimes knock Ma 
Bell out of the picture. 
The 24-channel birds use a method of frequency reuse to 

get the 12 extra channels. The trick is simply to send 12 chan-
nels vertically polarized and the other 12 horizontally polar-
ized. Polarization is relative to the North Pole or the antenna 
skew angle on the bird and not your location. 

AgaNNA 

Three-piece Earth station. 

You need only three items to receive satellite TV: 
1) A large dish-type antenna with a gain of 38 dB or more at 

4 GHz. It depends on your geographical location and can be 
calculated (see "How Big a Dish?"). Surface accuracy of the 
dish must be within 1/8 inch to achieve any efficiency. A TV 
antenna rotator can be used to change antenna feed polariza-
tion. The types of antenna mounts are varied, but generally 
fall into two categories: polar mounts which have one turning 
axis and are similar to those used by astronomers, and 
azimuth/elevation mounts having two turning axes similar to 
those used by OSCAR chasers. Adjustable mounts are 
desirable now that several satellites have programming. 
2) A preamplifier, known in the jargon as an LNA (low noise 

amplifier), boosts the very weak signal. It is a broadband 
design covering 3.7 to 4.2 GHz with 30 to 50 dB gain and a 
1-to-2-dB noise figure. The GaAsFET transistors used in LNAs 

achieve these noise figures with ease at this frequency, but 
require care in handling. Careful choice of LNA noise figure 
and dish antenna gain are very important to receiving noise-

free pictures. To avoid signal loss, the LNA is generally 
located at the dish antenna feedpoint which, for a parabolic 
dish, would be at the dish focus or focal point. A feedhorn of 
circular or rectangular design couples the LNA to the dish. 
3) The LNA output is fed down low-loss coax to an FM re-

ceiver similar to that used by Ma Bell in the same frequency 
band. Sensitivity must be something around — 50 to — 60 
dBm with a 10-to-15-dB noise figure. A received carrier-to-

noise ratio of at least 10 dB will yield good pictures once the 
FM threshold of the receiver is exceeded. Noise or snow on 
the TV screen is referred to as sparklies. l-f bandwidth usually 
is somewhere between 20 and 30 MHz. Dual conversion is 
used, but single conversion designs are gaining in popularity. 
Subcarrier detectors recover the FM sound. The sound and 
video outputs of the receiver can feed a TV monitor, your VTR, 
or a modulator to get the signal into VHF or UHF for your TV 
receiver. 
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an introduction in a nut-
shell, read Stephen Gib-
son's "Satellite TV Basics," 
included here. From there 
you might want to tackle 
"How Big a Dish?", also in-
cluded in this issue. All of 
this is just a fraction of the 
information we hope to 
bring to you via the pages 
of 73. Whether you want to 
dive right in or just ease into 
the satellite TV challenge, 
we'll be here to show you 
the way. 

What Good Is It? 

Satellite TV can be more 
than just a technical toy. A 
TVRO system is a great way 
to educate and entertain 
your family. There are hun-
dreds of hours of top-quali-
ty, commercial-free televi-
sion available each week. 
For a glimpse at what satel-

lite TV offers, see the "Sat-
ellite Channel Guide" in 
this issue. While there are 
important legal issues to 
consider, don't be put off 
by someone that says a 
home satellite receiver is il-
legal. That just isn't so. In a 
future issue we will have an 
in-depth look at the legal 
issues surrounding satellite 
TV. 

Opportunity Knocks 

Don't be surprised if you 
see a lot of familiar-looking 
names associated with the 
satellite TV industry. A re-
cent satellite TV seminar 
and trade show in Omaha, 
Nebraska, was almost like a 
hamfest, with companies 
like R.L. Drake, KLM, and 
Wilson exhibiting the latest 
in home satellite gear. In-
dividual hams and manu-

KL M, a big name in ham radio antennas, has joined the 
satellite game with several complete systems. Their 
automated tracking system allows you to turn your dish 
from bird to bird from the comfort of your living room. 

facturers are finding a lu-
crative market in satellite 
TV. Like any other growing 
field, it takes initiative to 
make it, but the opportuni-
ties are there. (For an in-
tense three-day exposure to 
the commercial and techni-
cal aspects of home satel-
lite TV, consider attending 
the next Satellite Private 
Terminal Seminar, spon-
sored by STTI, Box G, Arca-
dia OK.) 
73 Magazine's coverage 

of the satellite TV chal-
lenge is not possible with-
out your help. A key ingre-
dient to our efforts is adver-

tising. Please tell manufac-
turers "I saw your ad in 73." 
Another reader responsibili-
ty involves filling out and 
returning the Reader Ser-
vice card that accompanies 
each issue. 
If you are working on 

something new, please take 
the time to share your 
knowledge with all of us. In-
put in the form of articles, 
product reviews, and or-
dinary letters is welcome. 
You can be sure that we will 
carefully consider your 
comments, but it may not 
be possible to answer all 
correspondence directly.• 

UPCOMING ARTICLES 

"Bob Cooper: Profile of a Pioneer" 
"Satellite Channel Guide, Part II" 
Stephen Gibson on receivers 
Product reviews and construction articles 
"Satellite TV Glossary" 

While the experts debate the relative merits of spherical 
antennas like the one shown here, hobbyists are finding new 
and simpler ways to build this inexpensive "8-ball" design. 
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Now the stars are within your reach 
Movie Stars 
Concert Stars)( 
Sports Stars 

For complete details and prices on the Heathkit Earth Station 
and 400 other electronic kits for home, work or play, send today 
for the latest free Heathkit Catalog or visit your nearby Heathkit 
Electronic Center.' 

Your favorite stars are comrnglgriiie satellites right now in 
one of the-greatest selections of family and adult entertainment 
ever offered. And now there's a new satellite receiver system 
that pUts it all within your reach  at a price that's within reach. 

The new Heathkit Earth Station 
It includes a 3-meter Satellite Antenna with a single-axis 

adjustable mount that lets you direct your antenna to receive 
signals from the entire satellite arc. It's a heavy-duty, commer-
cial-quality antenna. made by Scientific-Atlanta and designed for 
;ong. reliable performance. 
Special Low-Noise Amplifier and Down-Converter converts 

signals to 500 MHz band for transmission on ordinary TV cable. 
The Receiver features electronically-synthesized tuning for 

stable, drift-free reception. and 24 channel selections for a broad 
variety of programming. It even includes a special Zenith Space 
Command Remote Control so you can change programs without 
leaving your easy chair. 
Special Earth Foundation Kit anchors your antenna firmly to 

withstand winds of up to 100 mph. 

Unique Site Survey Kit 
You can trust Heath to do it right. The first step in establishing 

your station is the purchase of a special Site Survey Kit that 
includes everything you need to determine a clear line-of-sight 
to the satellites. So you know your location is correct before you 
buy the Station. 

Easy-to-follow, step-by-step assembly 
Like all Heathkit products. the Satellite Earth Station includes 

a clearly written manual that guides you every step of the way 
through assembly and installation. And over-the-phone 
assistance is always available. 

1 

Send for free catalog 
Write to Heath Co, Dept. 011-834, 
Benton Harbor. MI 49022 

Visit your Heathkit Store 
Heathkit products 
are displayed. sold 
and serviced at 56 
-leathkit Electronic 

Centers in the U.S. See 
ycur telephone white 
pages for locations. 

Heathkit Electronic Centers are units of Veritechnology Electronics Corporation 

Viewing of some satellite TV channels may require the customer to obtain 
permission from, or make payments to. theprogramminj company. The customer 
is responsible for compliance with all loca. state and federal governmental laws 
and regulations. including but not limited to construction. placement and use. For 
use only in Continental U.S. 

Heathkit 



Space Spinoffs 
for Amateur Radio 

the makings of a communications revolution 

Portus C. Barlow WA1DCP 
Downlink, Inc. 

30 Park Street 

Putnam CT 06260 

73 Magazine publisher Wayne Green W2NSD discusses the ham radio, satellite TV tie-in 
with Portus Barlow WA1DCP, president of Downlink. 

Wes Thomas W2IKQ 

606 Fifth Avenue 

East Northport NY 11731 
Revolutionary changes 

in amateur radio may 
be on the way. With the 
cost of backyard TVRO 
(television receive only) sys-
tems plummeting and the 
telecommunications indus-

try gearing up tor rooftop 
data and video business 
communications, new 
forms of space-age amateur 
radio communications are 
becoming feasible. Here 
are some of the mind-bog-
gling possibilities: 
• National or global two-
way amateur satellite com-
munications, 24 hours a 
day. 
• Dramatically improved 
moonbounce communica-
tions, using low-cost TVRO 
dish antennas at microwave 
frequencies. 
•And national packet-
switched microwave-linked 
repeater networks for 
voice, electronic mail, and 
information-bank access. 
Right now, there's over 

1100 MHz of amateur spec-
trum to work with, virtually 
unused (see Fig. 1). And that 

1215-1300 MHz• 

2300-2450 MHz 

3300-3500 MHz• 
5650-5925 MHz• 
10-10.5 GHz• 

24-24.25 GHz• 

•Satellite operation permitted 
on part or all of band. 

Fig. 1. Practical microwave 
amateur bands. 
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doesn't include the 31 GHz 
allocated above 24 GHz. 
Best of all, there is great 
promise for low-cost equip-
ment becoming available 
for the bands between 1 
and 24 GHz. 
What equipment, you 

ask? Well, consider the 
mountain of gear available 
for 3.7-to-4.2-GHz satellite 
TV reception. Many hams 
have this equipment sitting 
in their backyards already, 
aimed at one of the eleven 
domestic (US and Canada) 
satellites. Hams already 
have played a key role in 
the TVRO technology that 
has exploded since Bob 
Cooper W5K HT "went pub-
lic" in TV Guide.  Here 
are some of the key 
developments: 
• Bob Coleman K4AWB's 
plans for converting surplus 
microwave equipment. 
•Oliver Swan's revolu-
tionary low-cost "window 
screen" spherical antenna, 
capable of capturing sig-
nals from several satellites. 
• Taylor Howard W6HD's 
low-cost, do-it-yourself 
TVRO-receiver design. 
• Bob Luly KA6KBU's 
22-pound, 12-foot, portable 
umbrella antenna. 
• Steve Gibson's micro-
computer-controlled anten-
na. 
• Clyde Washburn's 24-
channel, tunable TVRO re-
ceiver. 
The result of all this inno-

vation: under-$4000, con-
sumer-TVRO systems. For 
an idea of what the future 
might hold, see the box. 
"The next logical step is 

to start working on low-cost 
uplinking," says Stanford 
University Professor Taylor 

"The mystery is out of microwaves." 

Howard. Let's take a look at 
how this might proceed. 
Right now, 1296 MHz 
seems to be the frontier, 
with just a handful of pio-
neers using the band for 
EME (moonbounce). Steve 
Mieth W6YFK, for example, 
is achieving EME echo with 
an 18-foot TVRO-style para-
bolic antenna, 80 to 100 
Watts into the feed, and a 
preamp with a 1-dB noise 
figure. This sure beats those 
monster two-meter arrays 
and 1-kW rigs! Steve also 
has had some success on 
2300 MHz with a similar set-
up. The 2300 band is inter-
esting because of the 
dozens of companies man-
ufacturing MDS receivers, 
as well as the surplus gear 
that is becoming available. 
Dxers with an eye on the 
2400-MHz band may get a 
chance to try their hand at 
receiving signals from the 
UoSAT satellite, scheduled 
for launch this fall. 
Another interesting band 

is 3.4 to 3.5 GHz which falls 
right below the 3.7-to-4.2-
TVRO band. We could easi-
ly adapt low-cost TVRO 
low-noise amplifiers and 
antennas for this band, to 
say nothing of all that 
surplus Ma Bell and mili-
tary gear available. Com-
bine those possibilities with 
the 5.65-to-5.925-GHz band, 
which falls just below the 6-
GHz uplink band. Power 
GaAs FETs and other trans-
mitting devices are becom-
ing available, so we theoret-
ically have the basis of a 

What's Next? 
Here's a sneak preview of what's coming in home satellite 

TV. Watch for: 
• A $350 electronically-switched polarization device, 

eliminating need for mechanical rotation of the feed horn. 
• An easy-to-build, complete TVRO pre-packaged kit for 

under $2,000. 
• Microprocessor-controlled dish antennas and receivers 

for satellite selection and tracking, and transponder scanning 
and selection, all tied in with programmable VTRs. 

full-blown amateur satellite 
communications system. 
Consider this, again theo-

retically: Two Watts into 
the standard 12-foot-TVRO 
antenna is sufficient to 
communicate via a geosta-
tionary satellite with a 
4-kHz-wide signal. For a full 
36-MHz-wide video signal 
you'd need about five 
kilowatts. 
That suggests some inter-

esting possibilities. Why not 
lease a preemptable 4-kHz 
subcarrier on a commercial 
satellite? Think of it as a re-
peater with very good 
range! Say, the entire US, 
Canada, and Mexico! To 
keep things under control, 
an encryption circuit could 
be built right into the trans-
ponder receiver. This would 
allow the common carrier 
(RCA, Western Union, etc.) 
to shut out amateurs when 
the circuit was needed for 
another customer. 
And what about the 

world of GHz and above? 
Hams are there experiment-
ing, too, thanks to the com-
mercial availability of 
Gunnplexers. The coming 

Satellite TV net hams in-
terested in satellite TV 
have been gathering on 
20 meters, 14.310 MHz, 
starting at 1900 UTC on 
Sundays. 

race for direct-broadcast 
satellite services will spin 
off some great equipment! 
Hams are already at 24 GHz 
during contests. 
Taylor Howard W6HD 

offers some interesting 
thoughts about the specific 
developments that are in 
store for amateur radio. He 
sees antenna feed design, 
lower cost detectors, and 
microwave-frequency fil-
tering on PC boards as key 
areas. On the uplink side, 
W6HD believes we need to 
develop low-cost solid-
state amplifiers, high-stabil-
ity multiplier chains, and in-
expensive synthesizers. 
"The mystery is out of mi-
crowaves," Howard says, 
"and hams are the ones 
who will pioneer low-cost 
uplinking."M 
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Stephen Gibson enjoys both computers and Earth stations. 
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How Bic! A Dish? 

Satellite Central, part I 

Photos by Tim Daniel 
Stephen Gibson 
PO Box 38386 

Hollywood CA 90038 

eginning this month, I 
will cover the princi-

ples of satellite TV with an 
eye on details on how you 
can design and build or buy 
your own Earth station. In 
the months that follow, I 
will continue with the ba-
sics of each element of your 
TVRO (television receive 
only) terminal. I hope that 
this series, Satellite Central, 
will become a conduit for 
ideas and developments 
that will make construction 
and operation of your Earth 
station much easier. 

I also hope to include sat-
ellite technical info and 
some program information 
of interest to add to the fun. 
There is more than just TV 
up on the satellites and we 
will cover every aspect in 

some detail so you can pur-
sue your own brand of DX 
from the sky. This is an ex-
citing new way for you to 
liven up your communica-
tions hobby because every-
one around you can appre-
ciate your efforts. 

How Big A Dish? 
(Not All Locations Are 
Created Equal) 

It seems appropriate to 
start off our discussion with 
antennas. Because the re-
ceived-signal levels are very 
weak, we need rather high 
antenna gains. How much 
gain is needed? Good ques-
tion. It works out that 
"where you are" is every-
thing. Most of the birds with 
TV on them do not employ 
global-coverage antenna 
patterns. In fact, they are 
quite selective. Signal 
levels vary several dB over 
the continental United 
States. 



Satellite designers pre-
dict the coverage patterns 
as "footprints" on a map. 
Fig. 1 is a footprint map for 
expected signal intensities 
from SATCOM 1, a very 
popular cable-TV bird. De-
spite the accuracy with 
which we can steer a Voy-
ager probe into orbit 
around Saturn, we can pre-
dict only within a couple of 
dB or so what the signal 
level footprints will actual-
ly be. You may think that's 
very good (and it is), but it 
can make a big difference 
in your antenna (pocket-
bookwise) as we shall soon 
see. 

Footprint Tracking 
Made Easy 

The numbers on the map 
are signal levels in dBW 
Cdecibels above 1 Watt). 
They look pretty substan-
tial. But the satellites are 
about 22,300 miles away, so 
there must be some loss. It 
works out to about —196 
dB at 4 GHz. Using the cen-
ter of the footprint, for ex-
ample, where the power 
level is +36 dBW, the 
signal arriving here on Earth 
is really  —160 dBW 
(+ 36 — 196 = — 160 dBW), 
and that's weak! In fact, it's 
so weak that we don't have 
a receiver sensitive enough 
to get it! A typical TVRO re-
ceiver needs something like 
— 80 dBW to work. 

So we need gain and lots 
of it. Only one problem. 
The awful truth is that a 
yagi (even at Radio Shack 
specs) or a whole array of 
yagis don't have enough 
gain even if you could get 
them all to operate in 
phase. The antenna array 
needed to meet the receiver 
requirements would be gi-
gantic and probably cost 
more than next year's na-
tional debt! 

So why not add a 
preamp? Fine, but yagi an-
tennas and the like also 
pick up terrestrial noise and 
a preamp won't make the 
noise go away; it'll just 

6 feet  35.0 dB 
8 feet  37.5 dB 
10 feet  39.5 dB 
12 feet 41.0 dB 
15 feet 42.9 dB 
20 feet  44.5 dB 

Table 1. Typical dish anten-
na gains at 4 GHz based on 
diameter. These values can 
vary based on the efficiency 
of your feed arrangement 
and dish accuracy. 

make it louder. Dish-design 
antennas are perhaps a bet-
ter choice because they of-
fer more gain per area/cost 
and they have narrow 
beamwidths which means 
they don't see as much 
noise. Table 1 is a list of 
practical antenna sizes and 
their gains. 

Note that a 20-foot dish 
has only about 44.5 dB gain, 
but we need 80 dB gain. 
Looks bad, doesn't it? So 
we're back to adding a 
preamp. 

New problem. The pre-
amp must have an excellent 
noise figure. In fact, the 
preamp has a special 
NASA-type designation 
called LNA, which is simply 
"low noise amplifier." It ap-
pears that we must some-
how have enough antenna 
gain to overcome the in-
coming terrestrial noise and 
the noise generated by the 
LNA. 

Noise is the Culprit 

If we could find a place 
in the universe where there 
was no molecular activity 
we'd have a very quiet 
place. It would also be very 
cold. Radio astronomers 
use a scale known as the 
Kelvin scale to measure 
noise temperature in the 
sky. Zero degrees on the 
Kelvin scale is roughly 
some 273 degrees below 
zero degrees on the Centi-
grade scale. If we think of 
zero degrees Kelvin as zero 
activity and noise, then we 
have an absolute scale to 
measure noise in our 
system. 
Typical sources of noise 

that can bother our TVRO 
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Fig. 1. Use this footprint map of antenna coverage patterns 
from SA TCOM 1 to calculate the received signal level at 
your location. SATCOM and COMSTAR satellites have 
three other footprint patterns including this one for all 24 
transponders. WESTAR and ANIK birds use a single pattern 
for all 12 transponders. WESTAR III, not shown, is at 90.0°. 

Getting from here to there with a dish antenna requires 
some ingenuity. This is one company's answer to the 
problem. 
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An antenna shootout was featured at SPTS Omaha. It 
proved that all antennas are not created equal. Tests by two 
impartial engineers gave both manufacturers and buyers a 
chance to see which antennas were up to snuff. 
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Fig. 2. Even large dishes intercept terrestrial noise, but the 
noise level drops as you tilt the dish back from the horizon 
towards the open sky. Typical dish angles for Clarke orbit 
birds may be from 20 to 60 degrees depending on your loca-
tion. 

are rain, the sun, other mi-
crowave services, and the 
Earth itself. In fact, the 
noise temperature of the 
Earth is about 290 degrees 
Kelvin. 

Perhaps you've guessed 
that we need an antenna 
with enough directionality 
to ignore terrestrial noise. 
System designers express 
this as a ratio of carrier-to-
noise, or C/N. As a rule, 
most receivers need a C/N 
ratio of about 10 dB. That 
is, the received carrier must 
be 10 dB hotter than the 
noise to get clear pictures. 
So all we really need to 
know is the satellite signal 
level at our location and 
the noise level. If we add 10 
dB to the difference we 
should have the required 
antenna gain. 

Simple Dish Math 

We use this formula to 
calculate noise level: Noise 
Power = KTB, where K = 
Boltzman's constant, 1.38 
x 10 -23 , T = system noise 
temperature, and B = sys-
tem bandwidth. 

How do we use it to get a 
right answer? (All too often, 
you see a formula and plug 
in some sample numbers 
and voila. . wrong answer!) 
Here are the exact steps to 
take. First, we see that the 
typical bandwidth of satel-
lite TV signals is 30 MHz. A 
quick look at the above for-
mula may cause you think 
if you could reduce the 
bandwidth a little, you 
could also reduce the noise. 
The question is, how much 
can we cut before the pic-
ture looks rotten? I'll cover 
that in another installment. 

A noise 
figure of 

290° K 

225° K 
170° K 
120° K 
100° K 
75° K 

equals a noise 
temperature of 

3.0 dB 
2.5 dB 
2.0 dB 
1.5 dB 
1.3 dB 
1.0 dB 

Table 2. LNA noise tempera-
ture to noise figure conver-
sion. 

Next, we must know the 
system noise temperature. 
This is a mixture of antenna 
noise, LNA noise, and re-
ceiver noise. Inasmuch as 
we must surpass the noise 
threshold of the receiver by 
at least 10 dB, we can ig-
nore receiver noise temper-
ature and just deal with the 
antenna noise and LNA 
noise. Fig. 2 is a graph of 
typical antenna noise tem-
peratures based on eleva-
tion angle. Notice that the 
noise appears to drop as we 
tilt the antenna back from 
the Earth towards the open 
sky. 

Table 2 is a list of typical 
LNA noise temperatures 
you are likely to find. As of 
this writing, 100 degrees is 
considered a very good 
LNA for the money. That 
may change. If we now add 
the LNA noise temperature 
to the noise intercepted by 
the antenna we have a fair 
idea of the system noise 
temperature. For example, 
an antenna tilted back to 45 
degrees elevation might in-
tercept 20 degrees Kelvin 
noise. Suppose we chose a 
100 degree LNA. Adding, 
we get an overall noise tem-
perature of 120°. Then all 
we do is use the formula, 
Noise Power= KTB. 
1.38 x 10 — 23 x 120 0x 

30 x 106= 49 x 10 -15 . Con-
verting to a power ratio: 
Noise in dBW = 10 Log 
(Noise Power) = —133 
dBW. 

If you've managed to 
stay with the numbers so 
far, you can see that the 
signal from space (-160 
dBW) is weaker than the 
noise level (-133 dBW). 
But if we add in some an-
tenna gain—say 40 dB or 
so—we boost the signal 
from space up and out of 
the noise to —120 dBW: 
—160 dBW + 40 dB dish = 
—120 dBW signal level. 

Then subtracting: — 120 
dBW (Noise) — (—) 133 
dBW (Signal with antenna) 
= 13 dB C/N. The satellite 
signal exceeds the noise 
level by a robust 13 dB, giv-
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ing us solid copy picture-
wise. 

Easy Formula Saves Time 

To find the antenna gain 
you need for your par-
ticular location, you simply 
apply Gibson's Dish Anten-
na Rule: Antenna Gain = 
Noise Level — Signal Level 
+ C/N. 
Using our example fig-

ures: —133 dBW (Noise) — 
(—) 160 dBW (Signal) + 13 
dB (Suggested C/N) = 40 dB 
dish! Based on the table of 
dish antenna gains, it looks 
as if an 11- or 12-foot dish 
would work  but only if 
we use a 100 degree LNA. 

Try It For Your Location 

All you really need to cal-
culate the right dish size for 
your spot on the map is a 
footprint map and the two 
formulas above. If your lo-
cation does not fall on a 
particular contour on the 
map, then do some interpo-
lation and estimate. If any-
thing, estimate lower than 
the map. Remember, we 
said the footprints were pre-
dictions and actual values 
have been found to vary a 
couple of dB. 

Next, subtract the path 
loss of 196 dB. Then figure 
the noise level based on the 
LNA you've chosen and the 
3-dB bandwidth of your re-
ceiver. Plug the numbers in-
to Gibson's Dish Antenna 
Rule and hope the dish gain 
needed fits your pocket-
book. If it looks as if you'll 
need to buy an acre of real 
estate for your giant behe-
moth, then try a lower LNA 
noise temperature or a re-
ceiver bandwidth of, say 22 
MHz, and plug in the num-
bers to find the dish gain 
again. Just remember that 
you may need to hock the 
family jewels to buy a su-
per-duper LNA. 

Perhaps you see that the 
antenna and LNA are on a 
kind of teeter-totter. Bigger 
dishes mean you can use an 
LNA with a higher noise 
temperature; a smaller dish 
means you need a lower 

noise temperature LNA 
along with a higher price 
tag. We can resort to graphs 
to put the dish cost vs LNA 
cost ratio in perspective, 
but costs on LNAs are drop-
ping like flies as are some 
antenna prices. Maybe you 
could see it better as: Gib-
son's Simple Path Loss 
Equation: Big Dish + Good 
LNA = Clear Pictures. 
But that all seems ob-

vious now. Instead, let's ap-
ply Clever Idea #1: Big Dish 

+Not So Good LNA= 
Good Pictures. Or we could 
also apply Clever Idea # 2: 
Not-So-Big Dish+ Good 
LNA= Good Pictures. 
You are free to experi-

ment with the values and 
see the interaction. Maybe 
you'd like to write a com-
puter program to translate 
your ideas via the formulas 
into a complete line-equa-
tion program. As a TVRO 
entrepreneur, this would be 
a nice bell and whistle for 

potential customers. 
Satellite Central needs 

your input of comments 
and ideas, with full credit 
to be given, of course. The 
time is right for you to join 
in the fun of receiving TV 
from space. If you have a 
question regarding the 
topics we cover here, feel 
free to drop me a line (let-
ters only, no calls please). 
So-ry, I can answer mail 
only if it is accompanied by 
an SASE.III 

THE FUTURE OF TELEVISION 
15 TODAY WITH DOWNLINK. 
Why wait until 1985 just to get three channels of satellite reception when 
Downlinks D-2X receiver can give you sixty channels of brilliantly clear 
unedited movies, sporting events, world news and special programming 
from the many satellites over the North American continent  Now. 

The D-2X s modular format and state-of-the-art circuitry allow for sharp. 
colorful reception of the entire satellite bandwidth (from 3 7-4 2 gHz) 
So you can get all sixty channels plus the new ct-annels that will be 

available in the future 
Made from the finest microwave components, the Dpwnlink D-2X receiver 
features dual-conversion design, permitting multiple receiver installations 
and phase-lock loop processing which brings livrig color to your TV 

The complete and easy-to-install Downlink System including the 
D-2X receiver, low-noise amplifier. Skyview I antenna and cable 
can be yours for S3 595 00 So live the future of television 

now... with Downlink 
For the name of the Downlink dealer nearest you call toll-free 
800-641-4645. ext. 214 In Missouri. call 800-492-4892 

For more information. contact 
Downlink. Inc. 

•  30 Park Street 
Putnam Connecticut 06260 

DOWNLINK (203)928-7731 
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Satellite Charnel Guide 
part I 

RCA SATCOM 1 (135°W) 
Polarization: ODD-Vertu  'N -Horizontal 

TR -1  Nickelodeon -premium children's program-
ming (6.8) 

ARTS (Alpha Repertory Television Service)-

performing and cultural arts programming (6.8 

TR -2  PTL (People That Love)-religious (6.8) 

TR -3  WGN-TV, Chicago -Midwest's leading in-

dependent station (6.8) 
TR -5  The Movie Channel -24 hr/day first-run movies 

(6.8) 

TR -6  WTBS, Altanta -Ted Turner's Superstation 
TR -7  ESPN (Entertainment & Sports Network)-24 

hr/day sports (6.8) 

TR -8  CBN (Christian Broadcasting Network)-

religious (6.8) 
TR -9  C-SPAN -live coverage from the House of 

Representatives (6.8) 

USA Network -professional sporting events, 

Calliope, and the English Channel (6.8) 

BET (Black Entertainment Network) (6.8) 

TR -10  Showtime (West)-first-run movies, entertain-
ment specials (6.8) 

TR -11  MTV (Music Television) -Pop/Rock Video (5.8 

& 6.62 stereo) 

TR -12  Showtime (East) -first-run movies, entertain-

ment specials (6.8) 
TR -14  CNN (Cable News Network)-24 hr/day news 

(6.8) 

TR -15  Occasional Transmissions -sporting events, 
news & network feeds (6.2/6.8) 

TR -16  Showtime (Spare)-occasional network remote 
and sports events feeds (6.8) 

AETN (American Educational Television Net-

work) (6.8) 
CMN (Christian Media Network) -religious 

(6.8) 

NJT (National Jewish Television)-religious 
(6.8) 

TR -17  WOR-TV, New York-the Big Apple's top in-

dependent station (6.8) 

TR -18  Reuter's Monitor Service -commodity/stock 

market information (digital video) 

Galavision -the best in Spanish-oriented pro-
gramming (6.8) 

TR -19  The Shopping Channel -Shop-at-Home TV ser-
vice (6.8) 

Spotlight -first-run movies (6.8) 
TR -20  Home Box Office Cinemax (East) -time-

structured HBO (6.8) 

TR -21  HTN (Home Theatre Network) -quality P and 
PG movies (6.8) 

The Weather Channel (est. Spring 1982) 

TR -22  HBO (Home Box Office) (West) -first-run 

movies, sports & entertainment specials (6.8) 
MSN (Modern Satellite Network) -general 

entertainment (6.8) 

Beta -programming for women (est. 1-4-82) 
TR -23  HBO Cinemax (West) -time-structured HBO 

(6.8) 

TR -24  HBO (East)-first-run movies, sports & enter-

tainment specials (6.8) 

TR -2  Satellite Radio Network (6.2) 
TR -3  WFMT(FM), Chicago (5.8 stereo) 

Seeburg's "Lifestyle" Music (7.6) 

" 

TR -20  Occasional Transmissions -sporting events, 
news & network feeds (5.8) 

WU WESTAR 2 (123.5°W) 

'olarization: All 

TR -2(3)  Occasional Transmissions -sporting events, 

news & network feeds (6.2/6.8) 

Independent Network News (6.2) 

TR -2 

TR -5 

TR -8 

TR -9 

TR -13 

TR -18 

TR -23 

AK.UM  (119"W) 
EN -Horizci, 

Occasional Transmissions -sporting events, 

news & network feeds (6.8) 
Occasional Transmissions -sporting events, 
news & network feeds (6.8) 
NBC Network Contract Channel -live/taped 

network feeds (6.8) 

American Forces Satellite Network -various 
network & independent programming (6.8) 
NASA Contract Channel (6.8) 

Occasional Transmissions -sporting events, 

news & network feeds (6.8) 
Alaska Satellite Television Project -various 

network & independent programming (5.8/6.8) 

ANIK 2/3 (Canadian) (114°W) 

Polarization: All horizontal 

BCTV (British Columbia Television), Van-

couver, B.C. -British Columbia's leading inde-
pendent station (6.8) 
Daily Live Coverage of the Canadian House of 

Commons from Ottawa (with French transla-
tion) (6.8) 

CHLT -TV, Sherbrooke, Quebec -French lan-
guage independent network (TVA) program-
ming (6.8) 
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TR-4(7)  CHCH—TV, Hamilton, Ontario—Ontario's 
leading independent station (6.8) 

TR-8(15)  Daily Live Coverage of the Canadian House of 
Commons from Ottawa (with French transla-
tion) (6.8) 
CHLT—TV, Sherbrooke, Quebec—French lan-
guage independent network (TVA) program-
ming (6.8) 

TR-10(19)  CTV—TV, Edmonton, Alberta—Alberta's lead-
ing independent station (6.8) 

TR-12(23)  Daily Live Coverage of the Canadian House of 
Commons from Ottawa (standard English) (6.8) 
CTV North—various CTV network program-
ming (6.8) 

TR-4(7) 

TR-6(11) 

TR-7(13) 

TR-8(15) 

TR-9(17) 
TR-10(19) 

• k  iadiP r 1C') W) 

r.70fl0 31 nt 

Occasional Transmissions—sporting events, 
news & network feeds (6.8) 
CBC North—various CBC network program-
ming (6.8) 
Occasional Transmissions—sporting events, 
news & network feeds (6.8) 
CBC (French Channel)—French language CBC 
programming (6.8) 
CBC Occasional Transmissions (6.8) 
CBC (English Channel-1)—English CBC pro-
gramming (6.8) 

Editor's Note: This guide is reprinted with the permission of 
WESTSAT Communications. WESTSAT publishes The 
Satellite Channel Charr six times a year. Subscriptions via 
first class mail are available directly from WESTSAT Com-
munications, PO Box 434, Pleasanton CA 94566. Part II of 73's 
Satellite Channel Guide will appear in the December issue. 

Star View 
Systems 

H&R COM MUNICATIONS, INC. 
Route 3, Box 103G - Pocahontas, Arkansas 72455 

Introduces the 

KIT CONTAINS 

• 1 2 Antenna 
•AZ/EL Mount 
• 24 Channel Receiver 
•120° LNA 
• Feed Horn 

MODEL 12K 
SYSTEM .. . 
A  complete  satellite 
receiving system that you 
can assemble yourself as a 
week-end project. 

Why  spend  $7,000  to 
$10,000. Why pay someone 
else  to  install  it.  Do  it 
yourself in a week-end and 
8111/13. 

ONLY $2 400 00 
UPS 
SHIPPABLE 

•All Miscellaneous Cable 
and Connectors Needed 

• Everything You Need 
• No Special Tools Needed 
•Complete Antenna Weight Only 125 Pounds 

50"\1 1 

Channels 

See Your Local Star View Dealer or Call 

800-643-0102 or 501-647-2291 
Dealer Inquiries Invited 

Alaska Microwave Labs 
43315 E. 5TH STREET — DEPT. 73 
ANCHORAGE, ALASKA 99504 

(907) 338-0340 

-.406 

TRAN SI ST O R S 

MRF901 
MRF911 
BFR90 
BRF91 
NEC 02137 
NEC 02135 
TYPE NF 2 7DB NAG 12DB 

NEC 64535 
NF 2 ODB NAG I5DB 

F T4 5GHZ 
F T5 OGHZ  >4 
FT5 OGHZ  53 
FT5 OGHZ  $3 
F T4 5GHZ  53 25 
FT4 5GHZ 
@ 2 OGHZ  55 00 
FT8 5GHZ 
@2 OGHZ  $14 00 

H OT C ARRIER DI O DE S 
MBD101 
ND4131 4GHZ 
HN-1 4GHZ 

UHF' MICRO 
NF 5 75DB 
NF 6 5DB 

$1 51) 
$21 00 
52 00 

C HI P C APA CIT OR S 

1 2. 2 2 3 3 47 68 10 18 
22. 27 47 100 120 180 
220 270. 330 390 470 56t• 
680 820 1K 1 2K 1 ak 
39K 82K 10K 100K 

TEFL ON CI R CUIT B OAR D 

APPROX 325 k • 
APPROX 325 k 5 0 . 31, 
APPROX 325 X 5  062' 

FEE D-TH R U C APACIT ORS 
1000 Pt SOLDER TYPE 
470 Pf SOLDER TYPE 

D UAL G ATE M OSFET 
RCA 40673 

GaAs FETS 

MGF 1400 NE 2 ODB 
@ 4GHZ NAG 15013 

MGF 1412 NF 0 8DB 
@ 4GHZ NAG 18 DB 

$28 50 

$75 00 

C HIP RESIST ORS 
SET OF 3 1% CHIP RESISTORS FOR 
50 OHM T NETWORK 3DB PAD $6 00 

C OAX C ONNECT ORS 
SMA Chassis Mount Square Flange 
SMA Chassis Mount Plug sq Flange 
SMA Chassis Mount Strip-line Tab 
SMA Plug to, RG-58 
SMA Plug for RG-174 
SMA Plug for 141 Serni-rig.o 

$6 10 
$8 50 
SE " 
Si 
5, 

X BAN D C O M P ONENTS 

GUNN SOURCE 10 525 GHZ 10. ,-5MVY 
WR-90 WAVEGUIDE MOUNT ING 

IMPATT SOURCE 10 5 to 10 55GHZ 
50. -20MW WR-90 MOUNTING 

FILTER MIXER 8270 12 4GHZ 
WR90 MOUNTING 

HORN ANTENNA 18. -1DB GAIN AT 
10 525GHZ WR-90 MOUNTING 

WAVE GUIDE FLANGE WR-90 

537 JO 

539 00 

$30 00 

513 75 
04 00 

SILVE R PLATI N G KIT 
Will plate Copper Brass Bronze 

Nickel. Tin. Pewter. Gold and mos . 
white metal alloys 530 00 

RF C A BLE 

141 Semi-rigid Cable, Approk 24 DB 
Loss per 100 ft @ 4GHZ Price is per 
ft./- inch max length is 5 ft 
Other lengths by special order $4 00 

PI ST ON TRI M MERS 
TRW() 201-01M  3-1 8 pf 5-3 p1 1-8 Pl 

NO MANN .,  ON SEMI CONDUCTORS 

$2 50 

O R DE R S A RE P O STA GE PAI D 

C OD—VISA— MASTERCHARGE 
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Satellite TV Receivers 
is there a better way? 

Dave Ingram K4TWI 

Eastwood Village #1201 South 

Rte. 11, Box 499 

Birmingham AL 35210 

/3.7 TO 4.2 GH2  \ 
FROM GAIN  t 
ANTENNA 
IN DISH 

VOLTAGE TO 
CIRCUITRY 

M y original review of 
the Universal Com-

munications 2300-MHz 
downconverter kits, which 
appeared in the April, 1981, 
73 Magazine, revealed the 
widespread interest in re-

HIGH GAIN 
(LOW NOISE 
AMPS 

I F. 
""-- AMPLIFIER 

2100 MH2 
--- DOWNCONVERTER BOARD 
MODIFIED FOR 3 7 'TO 4 20/12 

4IMH2 

VARIABLE POWER 
SUPPLY FOR 
DOWNCONVERTER 
POWER AND TUNING 

ceiving MDS and commer-
cial TV satellite transmis-
sions. Indeed, my mailbox 
bulged with letters for 
several weeks after the arti-
cle was published. 
A large number of in-

quiries received concerned 
my briefly-mentioned 
thoughts of later converting 
a Universal Communica-
tions unit (or some sem-

35MH2 BANDWIDTH 

MANUAL 
AGC 

DC VOLTAGE 

TUNING 

blance thereof) for recep-
tion of the 3.7-to-4.2-GHz 
satellite TV band, and 
(hopefully) assembling a 
complete but inexpensive 
TVRO system. 
This article on TVRO is 

written to share my work 
and knowledge, plus the 
work of Steve Franklin of 
Universal Communications, 
with others desiring infor-

, RADIO I-F  TO VOLUME 
'AND  CONTROL 
DISCRIMINATOR ON TV 

• / 
A / • 

••  
,,APA VIDEO, 
DETECTOR ", 

NE 564 
DISCRIMINATOR 

AUDIO 

AUDIO AMP 
SECTION 
IN TV 

NE564 
DISC 

VIDEO 

BUFFER 

VIDE 
AMP 

TO VHF rTERMINALS OF 
VIEWING TV SET 

VHF 
OSCILLATOR 
CIRCUIT 

BUFFER 

Fig. 1. The originally-planned TVRO described in the text. The 2100-MHz downconverter board is modified by cutting 
tuned lines to approximately half length, adding two high-gain, low-noise transistors, low-noise diodes, generating 41 MHz 
i-f, etc. Highly-modified televison is used mainly for its i-f strip, power supply, and audio amplifier section. 
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mation on TVRO designs. 
Perhaps I'll answer some 
questions that you've been 
pondering, or possibly I'll 
whet your thoughts on sim-
pler and less-expensive 
ways of constructing 
TVROs. An excess of knowl-
edge and concepts in this 
area of rising popularity is 
one thing we aren't ex-
periencing at this time! 

The Originally-
Planned Concept 

Most of the presently-
popular commercial TVRO 
systems employ a basically 
similar design: A high-gain, 
low-noise amplifier (LNA) is 
placed at the focal point of 
a 10- to 16-foot parabolic 
dish which is aimed at a 
specific satellite. The ac-
quired signals then are fed 
to an indoor converter unit 
via hardline cable. That unit 
converts incoming frequen-
cies between 3.7 and 4.2 
GHz to the popular TVRO 
i-f frequency of 70 MHz, 
amplifies the signal, and 
detects the FM video and 
6.2- or 6.8-MHz audio (de-
pending on the particular 
satellite being received). 
The resultant baseband sig-
nals then are used to modu-
late a TV oscillator circuit 
which radiates into the TV 
set's VHF antenna termi-
nals. Selecting various tran-
sponders of a satellite is ac-
complished by varying the 
indoor tuner's selected in-
put frequency and down-
converting that channel to 
the 70-MHz i-f range. 

While the previously de-
scribed concept is an op-
timum turnkey system, it 
seems that an enterprising 
amateur could shave frills 
and lower system cost with 
a different approach to 
TVROs. The hardline cable 
connecting the LNA to the 
tuner, for example, exhibits 
a typical loss of 15 dB— 
part of the gain provided by 
the LNA. It thus seems that 
if a low-noise figure could 
be obtained, a home-brew 
rf amplifier/tuner unit 
could be mounted at the 

Deborah Franklin tries on a 10' parabolic dish 
3.7-to-4.2-GHz downconverter described in the text. 

dish and used to downcon-
vert with techniques similar 
to those used in inexpensive 
2400-MHz MDS converters. 
The resultant 35-MHz band-
width i-f signal might then 
be processed by a highly-
modified black and white 
TV (nothing dictates the use 
of a 70-MHz i-f). 
Such TVs usually can be 

obtained from repair shops 
or friends (sets with bad pic-
ture tubes or flybacks are 
good candidates for this op-
eration). The downconvert-
er's output cable would 
sidestep the TV tuner and 
connect directly to the i-f 

/  PARABOLIC 
DISH 

LOW NOISE 
AMPLIFIER 

90 DEGREE 
PHASE SHIFTER 

fitted with an Avantek LNA and 

input. The i-f stages would 
then be heavily swamped 
and stagger-tuned to in-
crease bandwidth from 
near 5 MHz to near 35 MHz 
(additional i-f stages also 
might be required here). 
The AM video detector 
then would be replaced 
with a broadband FM coun-
terpart, such as an NE564 
discriminator chip, while 
another NE564 tuned to 
either 6.2 or 6.8 MHz would 
be used for audio demodu-
lation. 
A small TV oscillator cir-

cuit then could be home-
brewed or obtained from a 

MIXER 

- w e 

MIXER 

surplus outlet and used to 
feed the satellite TV signal 
to the antenna terminals of 
an unbutchered (and usual-
ly color!) TV set for viewing. 
The complete receiver is 
shown in Fig. 1. 
The Universal Communi-

cations 2.1-GHz MDS re-
ceiver might be a candidate 
for a low-cost downcon-
verter. The rf amplifier 
would have to be replaced 
with a low-noise, high-gain 
counterpart while the mixer 
and oscillator circuits 
would need to be trimmed 
to the new frequency range. 
The greatest drawback to 

LOCAL 
OSCILLATOR 

INALF FREDI 

RECOMBINER 
70MHz OUTPUT 
TO 
INDOOR UNIT 

Fig. 2. The Universal Communications 3.7-to-4.2-GHz downconverter. The unit incor-
porates dual mixers operating 90 degrees out of phase and dual i-f amplification. 
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70MHz INPUT 
FROM ) -

3.7 TO 42GH1 
DOWNCONVERTER 

70MHz 
BANDPASS 
FIL TER 

701.1Hz 
IF 
AMPLIFIER 

10 7MH, 
BANDPASS 
FILTER 

FM 
DETECTOR 

BUFFER 

AUDIO 
OUTPUT 

CORRECTION VOLTAGE 
TO VCO IN 

37 TO 4.2GH, 
DOWNCONVERTER 

70MHz 
BAND PA SS 
FILTER 

MIXER 

VOLTAGE 
CONTROLLED 
OSCILLATOR 

70MHt 
F 

AMPLIFIER 

AFC 

Vi;&"3"1"' 

MANUAL 
AUDIO 
TUNING 

SYNC 
STRIPPER 

PULSE 
DETECTOR 

Fig. 3. Block diagram of the indoor tuning unit. Circuitry is 
sampling similar to SSTV techniques being employed. 

this scheme, shown in Fig. 1, 
may lie in the cumbersome 
modification of the down-
converter and TV set. The 
price is right but the pa-
tience and expertise re-
quired are probably beyond 
the average hobbyist. Steve 
Franklin has shown that pic-
tures can be received with 
such a system, but they are 
plagued by noise and image 
problems. The receiver that 
grew out of this approach 
uses a conventional low-
noise amplifier and a dou-
bly-balanced mixer, elimi-
nating many of the prob-
lems that plague simple 
receivers. 
Finally, an i-f section con-

sisting of a few ICs, etc., 
plus FM discriminators for 
audio and video, were re-
quired to round out the 
system. 

The Universal 
Communications Concept 

A block diagram of the 
resultant Universal Com-
munications 3.7-to-4.2-GHz 
downconverter is shown in 
Fig. 2, and a brief descrip-
tion of its operation fol-
lows. First, the LNA is an 
Avantek unit, GaAsFET, 4 
stages, with 50-dB overall 
gain and a 120° Kelvin 

noise figure. The LNA cost 
(in July, 1981) is $650. 
Signals from the LNA are 
applied to the downcon-
verter's 90° phase shifter, 
producing the two out-of-
phase signals for applica-
tion to their respective mix-
ers (these mixers are similar 
to those used on 2.1-GHz 
downconverter boards). 
The mixers are fed from a 

common local oscillator 
operating at half the de-
sired frequency (this board-
mounted oscillator is 
substantially less expensive 
than standard TVRO types). 
Outputs from the two mix-
ers are then amplified to 
overcome phase-shift loss-
es, applied to a recombiner, 
and followed by an addi-
tional stage of i-f amplifica-
tion. The output signal is 
then passed to the indoor 
unit via a length of RG-59 
coaxial cable. The down-
converter, incidentally, 
could be mounted inside if 
desired, but hardline coax 
then would be required for 
interconnecting runs over 
25 feet. 
The TVRO unit placed in-

side the house functions in 
a straightforward manner: 
Its block diagram is shown 
in Fig. 3, and a description 

VIDEO 
BUFFER 

MANUAL 41, TRANSPONDER 
TUNING 

A F. C. 

LIMITER 

FM 
DISCRIMINATOR 

AU010 
4---- BUFFER 

VIDEO 

DEEMPHASIS 

VIDEO 
AMPLIFIER 

RAMP 
SAMPLE AND 
HOLD 

VIDEO OUTPUT ITV 
VHF MODULATOR OPTIONAL/ 

straightforward, with video 

of its operations follows. 
The incoming 70-MHz i-f 
signal first undergoes a se-
ries of bandpass filters and 
i-f amplifiers before being 
applied to a limiter stage 
and an FM discriminator. 
The detected signal then is 
directed to a buffer stage 
which splits it and feeds 
two points. Following along 
the video path first, the sig-
nal undergoes de-emphasis 
and then is applied to a 
video amplifier which in-
cludes positive or negative 
video polarity output. 
Next, a video sampling 

arrangement similar to 
more sophisticated SSTV 
techniques is employed: A 
sync stripper, pulse detec-
tor, and a ramp sample-and-
hold circuit produce high-
quality video outputs. 
These video levels then are 
buffered and applied to a 
VHF TV modulator which 
connects to the viewing TV 
via its antenna terminals. 
Returning to the FM dis-

criminator, satellite TV 
audio is bandpass-filtered 
and applied to an afc-
locked converter and de-
tector. This section consists 
of a voltage-controlled os-
cillator (vco),  mixer, 
10.7-MHz bandpass filter, 

FM detector, and an afc cir-
cuit. Simply described, this 
"closed-loop" system's afc 
monitors the FM detector's 
output and directs a pro-
portional correction volt-
age to the converter's vco 
as required. An additional 
voltage input is employed 
for manual tuning of the au-
dio. The output audio sig-
nal then is handled in a con-
ventional manner. 

As this article is being 
written, Universal Commu-
nications (PO Box 339, Ar-
lington TX 76010) is gearing 
up to produce TVROs based 
on the previously-described 
concept. This arrangement 
definitely has broken the 
price barrier (projected 
cost, less dish and LNA, is 
$800!) while maintaining 
the quality of equivalent 
systems selling for over 
$1500. Its design is the most 
logical approach to satel-
lite TV receivers I've seen, 
and I heartily recommend 
considering its concept. 
The question of system kits 
is presently unresolved, due 
primarily to problems en-
countered with home con-
structors "botching up" the 
simple MDS downconvert-
ers also manufactured by 
Universal Communications. 

Summary 

Satellite TV reception is 
a rising trend which prom-
ises increased popularity 
during the near future, and 
now is an opportune time to 
join that activity. The 
equipment capable of re-
ceiving weak microwave 
signals from these satellites 
is necessarily expensive: 
That restricts general-pub-
lic reception and provides a 
measure of "cloaking" to 
the satellite signals. While 
home-brew TVROs can't 
sidestep the high costs of 
LNAs, GaAsFETs, etc., the 
contemplation of such set-
ups gives one a relatively 
good understanding of the 
circuitry involved and a 
better overview of what 
he's  getting  for  his 
money. II 
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S ATELLITE 
TELE VISI ON 

S YSTE MS 
WE WILL NOT BE UNDERSOLD!! 

Complete Systems, Antennas, 
Receivers, LNA's & Accessories 

CALL US TODAY! 

812-238-1456 
• 

hoosier 
electronics 

•  

"Nation's Largest Total Communications Distributor" 

P.O. BOX 3300 • TERRE HAUTE, INDIANA 47803 ---

See List 01 Advertisers on page 130 73 Magazine • November, 1981  29 



The worlds most popular 
Satellite TV receiver.... 

NO W IN A KIT! 
KLM's SKY EYE I SATELLITE RECEIVER 
brings you a whole new world of 
fantastic television entertainment ... in 
cable-quality video and sound. It is a 
two-part system, easy to install and use. 
The compact Control Console is all you 
need inside your home. The modular 
RCVR Unit mounts at or near the 
antenna. The superb performance and 
reliability of the SKY EYE I are proven 
by  the  thousands  already  in use. 

The SKY EYE I KIT comes in simple 
easy-to-assemble sections. All microwave 
circuitry is factory wired and tested.The 
assembly  manual  is clearly written, 
simple and precise. In just a short time 
you  can  be  enjoying the fabulous 
world of satellite programming. 

SKY EYE I Specifications: Single conversion/ 

image rejection circuits (easily handle strong 
and  weak  signals  without  instability  or 
distortion) • Built-in DC block for feedline-
powered  LNA  . Full video tuning, 3.7 to 
4.2 GHz (for all channels, horizontal and 
vertical)  • Audio tuning 5.5 to 7.5 MHz 

(gets the subcarrier entertainment, too!) - 
Separate regulated power supplies for LNA 
and RCVR  • Optional Polarity Control  . 
Control Console to RCVR cabling supplied. 

Complete SKY EYE I Receiver Kit: $695.00 

Order toll free: 800-538-2140 
(in Calif call 408 779-7363) 

1.- ORDER FORM Sky Eye I Receiver Kit  $695.00 
Total Enclosed $   
(CA residents add sales tax) 

0 Personal Check  0 Cashiers Check/MO 

0 Visa  0 Master Charge (Bank No. _ _  ! 

Acct. No   

Signature   Exp. Date  

Print 

Name   

Address   

City   

State   Zip   

0 Send Me More Information! 

KLM ELECTRONICS, INC. 
P.O. Box 816, Morgan Hill, CA 95037 

Satellite 
Receivers - Kits • Systems • Components I. "Our 11th year of innovations in ll 

communications equipment" 

SMP 2300 mHz 

LNA-1 $44.95 2300 2 stage preamp. Use with 
UCC-1, SMC-1, SMC-2, & other converters. 

UCCA $38.50 Basic downconverter, complete 
kit. Has RF amp, Mixer, IF amp. 
UCC-2 $45.50 UCC-1 with HOT-1 transistor. 
SMC-1 $46.95 Deluxe Introduction to Microwave 
package. Includes UCC-1, very detailed step by 
step assembly manual, more parts, the Micro-
wave Antenna Cookbook. Lots of information on 
performance. 
SMC-2 $53.95 SMC-1 package with the HOT-1 
transistor. 
PER-1 $11.95 Broadband 2nd IF Amplifier, 
compensates for long coax runs and poor TV 
front end noise figure. 2/$20.00 3429.00 
ANT-1 $7.95 2300 mHz Microwave Antenna 
Cookbook. 2nd revision, greatly expanded. In-
cludes coupon worth $5.00 towards any $25.00 
purchase. The Original. 
ANT-2 $20.00 Disks and spacers for 32 element, 
18db gain antenna. 
HOT-1 $10.00 NE64535 High performance RF 
amplifier transistor, specifications. Improves 
UCC-1 or SMC-1. 2319.00 
TU41 $44.95 Deluxe PS kit, Includes case, PER-1 
will mount inside. 
TU-8A $54.95 PS with PER-1. 
M013-2 $9.00 Fix kit for brand-X converters. 

Send SASE for catalog of other kits and parts. 

All prices postpaid in US. VISA & MC on orders 
over $10. COD add $3. Va residents add 4% sales 
tax. Orders (7031255-2918. 

SMP 
Superior Microwave Products, Inc. 

P. O. Box 1241 

Vienna, VA 22180 

4 

14 

14 

14 

14 

14 

vo 71 APPLIED 
INVENTION 

THE SOURCE FOR SOLID STATE i STATE.OF•THE-ART 

GaAs FETS by MITSUBISHI 
NOW!! EVEN LOWER PRICES 

VHF through 18 GHz 
MGF 1200 - $13 00  MGF 1400 519 00  MGF 1402 -133 ' 

MGF 1412 10 Bdb NF at 4GHZ) • $61 00 
MGF 140311 Bdb NF at 12 GHz) $108 
All devtcn-  ---, notelet data 

Do. '  '  1..itlable. 

Microwave Modules 
NEW from MITSUBISHI 

S BAND very high stability 
GaAs FET I Dielectric Resonator oscillat. 

F0-1010X  15mw transmitter 
10-11GHz. 0 12MHz/C°  $37 50 

FO-UP11KF  heterodyne receiver, 
10.11GHz  534 50 

NEW from PLESSEY 
K BAND Gunn Diode oscillators and detectors 

GDO-33  24.125GHz  10mw transmitter 
S061-31  24GHz detector(GaAs Shot tkey diode) 

Horn antennas also available 
Send for price and data 

Components 
MICROWAVE  CHIP  CAPACITORS  VITRAMON 

yea Jem 7800 series for bypass/coupling 
7800P7G08  1.1-1 7GHz  7800P7G04  1.3 2 60 H.' 

7800P7G01  2.8 4.2GHz 
5 for $5.00  no mixing.  Data provided 

SOLDER-IN DISK CAPACITORS for VHF-UHF bypas , . 
RMC  .IF series  100. 220. 470. 6/30p1  10 for 52 5C 

OPTOELECTRONICS from Siemens 
LD271 High efficlency infrared LED  51 00 

BPW34 Fast, large area PIN photo-diode 
THERMOELECTRIC COOLERS 

MELCOR FRIGICHIP 

MINIMUM ORDER 
55 00. ADD $2 00 POSTAGE 1. HANDLING 
N V STATE RESIDENTS ADD 61. SALES TA, 

SEND SASE FOR CATALOG 

R.D.2  ROUTE 21  HILLSDALE. NY  12529 
518.325.3911 

"THE GREAT ALTERNATIVE" 
GENE MULLENAX, PRES RON MOSELY, V P  TOM HUNT, V P 

INTERNATIONAL 
VIDEO 
COMMUNICATIONS, INC 

DEALER DISTRIBUTOR ADVANTAGES: 

.PRODUCT 
•ON-HAND TRAINING 
•SERVICE 
'ADVERTISING 

DISTRICT MANAGERS: 

.TOM HUNT 
NATIONAL ACCOUNTS 
•DAVE MULLENAX 
WESTERN U.S. 
•RANDY BUTTS 
CENTRAL U.S. 
•BILL LITTLE 
EASTERN U.S. 
EXCLUSIVE DISTRIBUTOR PROGRAM! 
10' SYSTEM AS LOW AS '2,895 
(10 AT A TIME) 

CALL TOLL FREE 
1-800-643-5427 

OR 
501-771-2800 

51 ‘(' 

04 E.11: 4tC‘Fk  
B O 

Aft 
C RC ° 6 06  
c ED 

21 30 

SPECIAL 
MODULATORS 

$7 995 

RETAIL 149. 

12 MONTH W ARRANTY 
QUANTITY 10 OR MORE 

4005 Landski Drive 
North Little Rock, AR 72118 

CALL FREE 
1-800-643-5427 
CALL 

/ 

MANUFACTURER WHOLESALERS AND 



Enjoy Satellite TV Now 

Better than Cable TV—Over 200 TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can 
enjoy. No commercials. FREE movies, sports 
and Vegas shovvs --worldwide, crystal clear 
reception connects to any TV set. Big (8 x 11 in. 
book loaded with details, photos, plans, kits— 
TELLS EVERYTHINP! Satisfaction Guaranteed. 
Send 57 95 TODAY! Add $2 00 for 1st class lair mail) or cal 
our 24 hour C 0 0 rush order line (305) 862-5068. 

GLOBAL ELECTRONICS, 
P.O. Box 121941, Maitland, Florida 12751 

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 satel-
lites, HBO. Showtime. su-
per stations, sports and 
movies worldwide 

We don't just 
sell information! 
We Manufacture 
Hardware! 

From offshore oil rigs. 
data links to hotels 
and backyard instal-
lations, we wrote the 
book. Constantly up-
dated, our 94 Page 

technical information book and catalog gives you all 
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 
S7 95 today, .-309 

CALL 
24-hrs. C.O.D. Hotline 

(305) 339-7600 

SPACECOAST 
RESEARCH CORPORATION 

P 0 Box 442-D. Altamonte Spgs, FL 32701 

MICROWAVE 
DO WNCONVERTER 

RX-2300 

• Quality metal en( losure 
w/hardware 

• LOW noise preamplifier 
• 90-day warranty 

• Fully assembled, NO! a kit! 
• Temperature compensated 

the RX-2300 downconverter is a stale-ot 
the-art microwave converter that convert. 
1900 - 2700 Mhz microwave signals down 
to VHF. It is especially suited for line-ot 
sight reception of amateur and TV Iran, 
missions and will drive either a VHF receiver 
or a standard television. 

41.441i▪ it-

T 111 

5Pf(141 IN I RO MA 1()R1 Of If R  1 

430  TE M malowavE COR1) 
so' for 22518  97th Avenue North 

additional data  Corcoran, MN  55374 
612 -1,Jfi 801.1 

SATELLITE TV 
Receiver Modules 

Tunable audio demod, vidio demod & AFC 

$185.00 
IF Unit with Filter, 54DB gain, 70 MHZ, 
30 MHZ band pass  $80.00 
RF Converter Module  $310.00 
LNA-50 DB gain 120K°  $755.00 
10' Fiberglass Dish   $900.00 
Polar Mount  $220.00 
Complete units available. For information 
call: 

JOSEPH'S LTD 456  

Echo Communications Division 
613 Washington Avenue 
Iowa Falls, Iowa 50126 
Ph. 515-648-3518 

SATELLITE TV 
RECEIVER KITS 

FACTORY DIRECT 
We  have complete kits, 
individual boards, and 
components. Call or write 
for further information. 

STAR TRAK -46' 
SYSTEMS, INC. 
404 Arrawanna St. 

Colorado Springs, CO 80909 
(303) 475-7050 

Robby  Jere  Dave 
WBOSFR  NOAGT  WDOCDU 

MDS STATI ON 

DIRECTORY 

UP -  - DATE LISTING OF 

STATICNS AUTHORIZED BY THE FCC. 

NEW STATIONS ARE AUTHORIZED EACH 

NORTH.  COMPLETE INFORMATION 

INCLUDING GEOGRAPHICAL COORDINATES. 

ADDRESSES, ANTENNA HEIGHTS. 

:ALL LETTERS, CHANNELS. ETC. 

HAVE YOU CHECKED LATELY 9? 

ALSO A LIST OF CITIES WITH 

PENDING APPLICATIONS. 

SEND $A.50 (MD RES ADD .32 TAX) TO, 

COLUMBIA ENGINEERING 

P.O. BOX 08 

COLUMBIA. 1021045 

in Pe 

HF MOBILES 
DELIVER 
FIXED STATION 
PERFORMANCE 
Hustler HF antennas deliver 
outstanding signal reports — 
wherever you re mobile! 

Design your own HF mobile 
tram a full selection of top-
quality; U.S.-made stainless 
steel ball mounts, quick dis-
connects, masts. springs, and 
resonators. You can cover any 
o-to-80-meter band. Choc6e 
from medium or high power 
resonators with broadest 
bandwidth and lowest SWR for 
optimum performance many 
band. Easy band change and 
garaging with Hustler's fold-
over mast, too. 

Ask any ham — the best HF 
mobiles on Ile -oad come 
from: Hustler — still the 
standard of performance. 

3275 North "B" Avenue 
Kissimmee, Florida 32741 

•, /01.9511,111/01% con,D•nY 
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Hal Feinstein WB3KDU 
1410 Rhodes St. North 
Arlington VA 22209 

Spread Spectrum 
a report from AMRAD 

Editor's Note: Until recently, spread spectrum has been a term known only to a few people involved in developing top-secret military com-
munications. Today, the possibility of using spread spectrum for other radio services is being investigated by a group of radio amateurs 
known as AMRAD, Amateur Radio Research and Development Corporation. After receiving a Special Temporary Authority from the FCC, 
AMRAD pushed ahead to try spread spectrum on the amateur bands. AMRAD members are interested in experimental communications 
systems of all types. Membership is available to any interested person for $12 a year. This includes a subscription to the club newsletter. To 
join AMRAD, contact Gerald Adkins, Treasurer, 1206 Livingston St. North, Arlington VA 22205. • The following article is based on material 
appearing in the July, 1981, issue of the AMRAD newsletter. 

T he term spread spec-
trum has been used to 

describe a variety of com-
munications techniques. 
The common feature of 
these systems is that a 
spread-spectrum (SS) signal 
has a bandwidth that is 
much wider than the band-
width of a conventional sig-
nal carrying the same infor-
mation. At first glance, 
spread-spectrum communi-
cations appear to waste 
valuable frequency space. 
In reality, SS offers several 
very important advantages 
over conventional ampli-
tude- or frequency-modula-
tion methods. 
The military likes spread 

spectrum because it is very 
secure. You can't eaves-
drop on a spread-spectrum 

PSEUDONOISE 
GENERATOR 

PX CODE 

FREQUENCY 
SHIFTING 
CARRIER 

FREQUENCY 
SYNTHESIZER 

conversation if you don't 
know the sequence used to 
code the signal. Another 
tactical advantage offered 
by SS is its immunity to jam-
ming. Unless the enemy has 
a very wideband transmit-
ter, he won't do much harm 
to your signal. 

A similar sort of immuni-
ty exists for unintentional 
interference (QRM and 
QRN). The SS signal is also 
likely to resist selective 
fading that affects one 
channel. In the past, 
diversity-receiving tech-
niques have been used to 
combat fading; now, spread 
spectrum offers hope. 

Although a spread-spec-
trum signal takes up a large 
bandwidth, the spectral 

MIXER .40 g epf 

FREQUENCY 
SYNTHESIZER 

-.TO DEMODULATOR 

PSEUDONOISE 
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FREQUENCY 
SHIFTING 
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COHERENT 1-1 
TO 
DEMODULATOR 

Fig. 1. Basic frequency-hopping system with waveforms. 
(from "Potential Use of Spread Spectrum Techniques in 
Non-government Applications.") 

density is much lower than 
a narrowband signal. The 
same information is there; 
it's just spread over more 
spectrum. This opens up the 
possibility of a large 
number of SS signals shar-
ing a band. Or perhaps 
spread  spectrum  can 
peacefully coexist with nar-
rowband signals. 

There are several types 
of spread-spectrum com-
munications being used to-
day. The AMRAD experi-
ments are focusing on the 
frequency-hopping and di-
rect-sequence techniques. 
This report will focus on the 
frequency-hopping project 
in particular: the use of 
commercial SS units on the 
80-, 40-, and 20-meter 
bands. We won't go into 
much detail on the inner 
workings of frequency hop-
ping; for more information, 
Rinaldo's article in the 
November, 1980, issue of 
QST and the FCC report, 
"Potential Use of Spread 
Spectrum in Non-Govern-
ment Applications," are 
recommended. The FCC re-
port is available from the 
National Technical Infor-
mation Service, Springfield 
VA 22161. The accession 
number is PB81-165-284. 
The cost is $17 paper, $3.50 
microfiche. 

Frequency hopping is 
just what the name implies: 
The transmitter's carrier fre-
quency jumps from chan-
nel to channel. The receiver 
follows along, in the same 
pattern. To keep the infor-
mation secure, a frequency-
hopped signal spends very 
little time on one frequency 
before moving in what ap-
pears to be a random man-
ner. Fig. 1 shows a simple 
frequency-hopping system. 

Experiment #1 

We had a series of very 
successful frequency-hop-
ping experiments carried 
out by Paul Rinaldo W4RI, 
Dick Kessler K2SZE (in 
Rochester, New York), and 
Olaf Rask WA3ZXW (in An-
napolis, Maryland). Experi-
ment #1 of the AMRAD 
Special Temporary Authori-
ty (STA) called for tests with 
a commercial/military fre-
quency hopper in the 80-, 
40-, and 20-meter bands. 
These rigs are capable of a 
frequency range of 2 to 15 
MHz and hopping speeds 
adjustable from about 1 
hop/second (1 chip, for you 
units buffs) to about 20 
hops/second. The hopping 
sequence was assumed to 
be nonlinear because this 
rig was meant for military 
purposes. Normal linear se-
quences of short duration 
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are not useful for military 
applications. 

Using these rigs is 
somewhat different from a 
standard single-sideband 
transceiver, but enough of 
the operations are the same 
that an amateur would feel 
right at home with this 
mode. I was able to sit in on 
a session that Paul had one 
evening and will describe 
what I heard. 

First, both stations made 
contact using SSB (this was 
on 75 meters) on a service 
frequency. The next major 
item was making sure that 
the hopping-sequence gen-
erators on both rigs were set 
the same way. The rig has a 
set of thumbwheels on the 
front panel which are used 
to control the hopping se-
quence. Both stations set 
the wheels the same way. If 
the wheels had been set dif-
ferently, the hopping se-
quences would be dif-
ferent, and the two stations 
couldn't talk to each other. 

Now that the hopping se-
quences were set the same 
way, one station would 
transmit a special FSK sig-
nal which the other station 
would receive. This FSK 
signal serves to alert the 
other station to start hop-
ping as soon as the FSK 
signal stops. The FSK signal 
was generated by using the 
Send Sync switch on the rig. 
To set up the second station 
to use this FSK sync signal, 
there was a FAM (frequen-
cy-agile mode) switch posi-
tion to enable the second 
station to lock onto the FSK 
signal. 

When the FSK signal 
stopped, both rigs were in 
the hopping mode. The 
speed at which the hopping 
took place was 5 hops/s, 
which is slow, as hopping 
goes, but has many interest-
ing features. The mode of 
transmission was SSB, and 
Dick's signal came in very 
well. I was surprised that 
the rig's synthesizer was 
right on each hop, which 
meant that the SSB signal 

was very clear. No "duck 
talk" was present, such as 
comes from being a little 
off with an SSB signal. 
One of the main advan-

tages of spread spectrum 
was the so-called antijam or 
interference-avoidance 
feature which happens 
because the background 
QRM is being changed 
every hop. We were hop-
ping at 5 hops/s with this rig, 
and I was able to observe 
this effect. Dick's voice was 
more readable than when in 
the (non-hop) conventional 
SSB mode. We made a few 
experiments by moving the 
hopping sequence up a lit-
tle to see what it would do 
against solid, congested 
SSB. 
In the first part of the ex-

periment, we were in the 
80-75-meter band, which re-
suited in the hopping se-
quence varying mostly in 
the CW portion, but it 
would visit phone stations 
now and then. What did this 
sound like? Well, all the 
sounds that hams are used 
to were present, but every 
one-fifth of a second the 
sound would change! What 
you would hear was a 
snatch of RTTY, a small 
burst of CW, a few sounds 
from some SSB stations, 
and some snap of QRN, 
each lasting only a fifth of a 
second. 

It was easy to hear Dick's 
voice with this ever-chang-
ing background noise be-
cause Dick's signal was 
strong. There was some 
fading now and then, and 
this let us see what a 
weaker signal would sound 
like. When K2SZE's signal 
became weak, it was still 
readable even when it start-
ed to fade into the strange 
background sounds. My old 
CW training came back to 
me, and I mentally started 
to try to shut out the 
background, just as you do 
when receiving a weak CW 
station in heavy QRM. But 
this time the background 
sounds were changing! 

I would say that there 
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Fig. 2. Frequency-hopper controller board basic functions. 

was about 30% SSB sounds 
in the mix with the remain-
der being CW and RTTY. 
There was an advantage 
over normal SSB with this 
mix. Then we moved the 
hopping sequence into the 
75-meter phone band. Both 
stations had to reset the ser-
vice frequency higher and 
then go through the sync 
process again, which is not 
hard. This time, we had a 
mix of 80% SSB and 20% 
CW and RTTY. With this 
mix, Dick's signal was hard 
to hear. Because there was 
such a high percentage of 
SSB in the background, it 
was difficult to pick out 
Dick's signal from the rest. 
We tried to lock onto Dick's 
voice and ignore the rest. 
But this was difficult. 
Things were much better 
with more CW and RTTY in 
the mix and downright hard 
with a high percentage of 
SSB. 

What conclusion can be 
drawn from this? With slow 
hopping (5 hops/s), SSB 
frequency-hopping does 
well against CW-like signals 
and poorly against voice-
type signals. The fact that 
we were hopping at 5 hops/s 

didn't allow us to take ad-
vantage of a property that 
fast hopping has. If we were 
hopping faster (say 25 times 
a second), very short 
snatches of the background 
noise would be received. As 
the frequency is changing 
so fast, the sound of each of 
these snatches would just 
meld together and form a 
kind of buzz. The SSB voice 
signal would still sound like 
an SSB voice signal, but the 
background would sound 
very constant. With the 
right filters to treat the 
background buzz, the voice 
signal should be readable. 
This would happen even 
with a strong mix of SSB 
signals in the background 
because the amount of sig-
nal from each frequency 
would be very small. This is 
what we would like to try a 
little later with Experiment 
#2, which will allow us to 
build our own frequency-
hopper rig out of old CB 
sets. 

As part of the experi-
ment, Paul turned on his 
Icom IC-701 so that we 
could hear with the other 
rig transmitting in the 
frequency-hopping mode. 
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Control Lines:  Function 

1) SEND TONE  Turn on sync tone oscillator. 
2) SYNC TONE DETECT  Presence of sync tone in receiver 

audio. Means that other unit has 
transmitted sync tone. 

3) RESET SHIFT REGISTER Clear out current contents of shift 
register and load value of 
thumbwheels. 

4) INHIBIT HOPPING  Gate off the clock which drives the 
shift register. 

5) MODE SELECTOR  Signal the mode we want to be in. 
There are three auxiliary lines 
associated with this line which are 
not named. 

6) TRANSMIT ON  Key the unit's transmitter. 

Sequence Logic 
(Controlled by mode switch) 

SEND SYNC 
1) If hopping enabled, force to CONVENTIONAL MODE. 
2) Lock out SYNC TONE DETECT. 
3) Enable TRANSMIT ON. (turn on transmitter) 
4) Enable SEND SYNC. (transmit sync tone) 
5) Wait 3 seconds. (by an internal timer) 
6) Disable TRANSMIT ON, SEND SYNC. 
7) Disable INHIBIT HOPPING. (start hopping) 

RECEIVE SYNC 
1) If hopping enabled, force to CONVENTIONAL MODE. 
2) Enable SYNC TONE DETECT. 

3) Wait for SYNC TONE DETECT to go high. (sync tone received) 
4) Wait for SYNC TONE DETECT to fall. (sync tone falls) 
5) Disable INHIBIT HOPPING. (start hopping) 
6) Lock out SYNC TONE DETECT. 

CONVENTIONAL MODE 
1) Enable INHIBIT HOPPING. (stop hopping) 
2) Trigger RESET SHIFTREGISTER. (load thumbwheel values) 
3) Lock out SYNC TONE DETECT. (in case we are resetting) 
4) Disable SEND SYNC, TRANSMIT ON. (in case we are resetting) 

Note: Conventional mode also is a recovery position which Is used 
by the other two modes and by the operator to recover from a foul up 
such as no sync tone being received for a very long time when one is 
expected. 

Table 1. Functional frequency-hopper control board logic 
sequence. 

Paul picked out a place on 
80 meters where it was 
quiet and let the receiver 
stay there. We didn't hear 
K2SZE's signal on this re-
ceiver, partially because it 
wasn't connected to an 
antenna. When we went to 
the transmit mode, every 
once in a while you would 
hear a snatch of sound like 
"aup" or "thu," but it would 
be gone as quickly as it 
came. This was the result of 
the rig's hopping in a ran-
dom way. 

Experiment #2— Proposed 

A few of the AMRAD 
Spread-Spectrum Special 
Interest Group have been 
interested in doing some-
thing with old CB transceiv-

ers. Allan Kaplan W1AEL in 
Richardson, Texas, has a 
bunch of good ideas. His 
group was in active search 
of a number of Hy-Gain 
surplus CB boards to use as 
the basis of a 10-meter fre-
quency hopper. 
I was able to get hold of 

two SSB CB transceivers 
which were modified for 
200 channels and had seen 
extensive use in another 
"service." These rigs have 
almost identical internals 
and use the standard 
µPD858C synthesizer chip. 
This chip has a number of 
components for a synthe-
sizer built right onto the 
chip. External to the chip is 
an active bandpass filter, a 
main vco chip (which pro-

duces the output frequen-
cy), and a number of mixers 
and oscillators used to mix 
the vco output for use in 
the CB transmitter and 
receiver. 

In order to frequency 
hop, there are three things 
that need to be done: 1) 
Change the mixer crystals 
so that the rig operates in 
the 10-meter band (this is in 
progress now); 2) Modify 
the feedback filter so that 
the synthesizer will lock up 
faster; 3) Hook the BCD fre-
quency programming lines 
to a controller board. 
The controller board (Fig. 

2 and Table 1) will have a 
linear feedback shift regis-
ter which has parallel out-
put and will gate an IC 
which has 8 SPST switches 
implemented in solid state. 
This IC will do the actual 
switching of the synthesizer 
programming lines for iso-
lation's sake. 
A second stage of the 

board will be used to sense/ 
send a tone which will be 
used the same way that the 
special FSK signal is used 
by the commercial rig men-
tioned above. When the sig-
nal appears, the clocking 
associated with the shift 
register will go into a make-
ready-to-hop state. Then, 
when the signal ends, hop-
ping will start and continue 
until the Stop Hopping 
switch is pressed. Lastly, a 
timing source is needed, 
and this will be supplied by 
a high-stability crystal oscil-
lator which will be on board 
as well. 
K2SZE points out that 

timing is critical with fast 
frequency hopping. For 
now, we don't plan to hop 
very fast. Only when we 
have gained more ex-
perience with slow hopping 
will we try the faster stuff. 

One problem being re-
searched is that of how to 
get the loop filters of the 
synthesizer to react faster. 
The loop filter sits between 
the output of the phase 
comparator/charge pump 
and the vco. Its job is to 

filter the correction voltage 
to the vco to eliminate high-
frequency components. So, 
the output of the phase 
comparator/charge pump 
goes through a low-pass 
filter before being applied 
to the vco. 
This loop filter in the two 

CB rigs consists of an active 
filter which is part of the 
µPD858C and a second 
filter which is a bandpass 
filter implemented as an ac-
tive discrete transistor am-
plifier. The feedback net-
work for the active filter 
within the µPD858C is via a 
resistor-capacitor combina-
tion attached to some of 
the 858's pins. 
Both CB rigs are slated to 

be modified in the same 
way so that there will be 
two rigs which do the same 
thing right off. Differences 
in the synthesizer design or 
the controller board will 
probably produce a dif-
ferent hopping sequence. 
So, if you plan to do this 
always get at least two rigs 
of the same kind. Fig. 2 and 
Table 1 give more details. 

For the Record 

Since we started this 
project, we've learned a lot 
about the spread-spectrum 
mode which was heretofore 
unknown in the amateur 
community. 
The FCC has certainly 

been forward looking with 
regard to spread spectrum 
as well as other advanced 
amateur technology. 
At one point we talked 

about the idea of kits being 
made available for the 
builder. It turns out that we 
have a lot more ground to 
cover with the experimen-
tal aspects of spread spec-
trum before we can get to a 
prototype. The whole idea 
of the STA is to experiment. 
So, if you're not sure how to 
proceed and want to talk it 
over with someone, I sug-
gest that you find someone 
close to you and work to-
gether. The converted-CB 
approach seems the sim-
plest way to start.• 
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The right design — for all the right 
reasons. In setting forth design pa-
rameters for ARGOSY, Ten-Tec engi-
neers pursued the goal of giving 
amateurs a rig with the right features 
at a price that stops the amateur 
radio price spiral. 
The result is a unique new 

ceiver with selectable power 
levels (convertible from 10 
watts to 100 watts at the flick 
of a switch), a rig with the 
right bands (80 through 10 
meters including the new 30 
meter band), a rig with the 
right operational features 
plus the right options, and 
the right price for today's 
economy—just $549. 
Low power or high power, 
ARGOSY has it. Now you 
can enjoy the sport and 
challenge of QRPp 
operating, and, 
when you need it, 
the power to stand 
up to the crowds in 
QRM and poor 
band conditions. 
Just flip a switch to 
move from true 
QRPp power with 
the correct bias 
voltages to a full 
100 watt input. 
New  analog 
readout design. 
Fast, easy, reliable, 
and efficient. The 
modern new 
readout on the 
ARGOSY is a 
mechanical de-
sign that in-
stantly gives you all significant figures 
of any frequency. Right down to five 
figures (± 2 kHz). The band switch 
indicates the first two figures (MHz), 
the linear scale with lighted red bar-
pointer indicates the third figure 
(hundreds) and the tuning knob skirt 
gives you the fourth and fifth figures 
(tens and units). Easy. And effi-
cient—so battery operation is easily 
achieved. 
The right receiver features. Sen-
sitivity of 0.3 ktV for 10 dB S+N/N. 
Selectivity: the standard 4-pole 
crystal filter has 2.5 kHz bandwidth 
and a 2.7:1 shape factor at 6/50 dB. 

trans-

Other cw and ssb filters are available 
as options, see below. I-f frequency 
is 9 MHz, i-f rejection 60 dB. Offset 
tuning is ± 3 kHz with a detent zero 
position in the center. Built-in notch 
filter has a better than 50 dB rejec-
tion notch, tunable from 200 Hz to 
3.5 kHz. An optional noise blanker of 

Here's a Concept 
You Haven't Seen 
In Amateur Radio 
For A Long Time— 

Low Price. 

utes on all bands. 3-function meter 
shows forward peak power on 
transmit, SWR, and received 
signal strength. PTT on ssb, full 
break-in on cw. PIN diode an-
tenna switch. Built-in cw sidetone 
with variable pitch and volume. ALC 
control on "high" power only where 

needed, with LED indicator. 
Automatic normal sideband 
selection plus reverse. Nor-
mal 12-14V dc operation 
plus ac operation with op-
tional power supply. 
The right styling, the right 
size. Easy-to-use controls, 
fast-action push buttons, all 
located on raised front 
panel sections. New meter 
with lighted, easy-to-read 
scales. Rigid steel chassis, 
molded front panel with 
matching aluminum top, 
bottom and back. 
Stainless steel tilt-

New TEN-TEC Argosy 
$549 

the i-f type has 50 dB blanking 
range. Built-in speaker is powered 
by low-distortion audio (less than 2% 
THD) 
The right transmitter features. Fre-
quency coverage from 80 through 
10 meters, including the new 30 me-
ter band, in nine 500 kHz segments 
(four segments for 10 meters), with 
approximately 40 kHz VFO overrun 
on each band edge. Convertible 
power: 100 or 10 watts input with 
100% duty cycle for up to 20 min-

up bail. And it's 
only 4" high by 
91/2 " wide by 12" 
deep (bail not ex-
tended) to go any-
where, fit any-
where at home, in 
the field, car, plane 
or boat. 
The right acces-
sories—all front-
panel switchable. 
Model 220 2.4 kHz 

8-pole ssb filter $55; 
Model 218 1.8 kHz 8 

pole ssb filter 
$55;  Model 
217 500 Hz cw 
filter  $55; 
Model 219 250 

Hz cw filter $55; Model 224 Audio 
cw filter $34; Model 223 Noise 
blanker $34; Model 226 internal Ca-
librator $39; Model 1125 Dc circuit 
breaker $15; Model 225 117/230V 
ac power supply $129; Model 222 
mobile mount, $25; Model 1126 lin-
ear switching kit, $15. 

Model 525 ARGOSY —  $549. 
Make the right choice, ARGOSY— 
for the right reasons and low price. 
See your TEN-TEC dealer or write. 

Mi l  I II  STNTEC  EVIERVILLE... TENNESSEE 311N86C2. 
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George W. Allen N1BEP 
Arrowhead Court 
Norwalk CT 06851 

A Visit with SVOAY 
the road to paradise 

// T he difference be-
tween the perma-

nent residents here and the 
tourists is that the islanders 
wear clothes!" 
So says Joe Nearns 

SVOAY at his QTH on the 
western coastal road, only a 
short distance from a beach 
on the Greek island of 
Rhodes in the eastern Medi-
terranean. The island is so 
far east that the mountains 
of Turkey can be seen to 
the north only twenty miles 
away. 
The principal business on 

Rhodes is tourism, and 
vacationers arrive daily 

from all over Europe to en-
joy the delightful beaches 
and warm water, and to get 
a maximum tan in the hot 
sun. It is especially interest-
ing to explore this island, 
with its over 3000 years of 
mainstream history. 
The island of Rhodes was 

centrally located for the an-
cient Greek trading routes 
to the Middle East. The 
Apostle Paul is said to have 
taught there, and during the 
time of the Crusades, the 
island was governed by the 
knights for over two hun-
dred years. Much remains 
of the fortifications of that 

The western beach area of Rhodes. Joe's QTH is just around 
the arm of the bay in the upper right, along the coast road. 

era, including a wall around 
the ancient city which is 
still largely intact. 

At the village of Lindos, 
on the eastern shore, the re-
mains of a Greek acropolis 
can be explored, including 
the changes made during 
the middle ages. The "Col-
ossus of Rhodes," one of 
the seven wonders of the 
ancient world, actually was 
the lighthouse marking the 
entrance to Rhodes harbor. 
The harbor is still very 
much in use today, guard-
ing a mixture of pictur-
esque Greek fishing boats, 
private yachts, commercial 

shipping, and pleasure-
cruise vessels. In fact, one 
of the ways to visit Rhodes 
is to take a Greek Island 
cruise out of Athens. 
Joe has a location almost 

ideal for ham radio, a good, 
unique callsign, almost no 
local competition (there are 
only two other hams on 
Rhodes), and a nice flat roof 
on his house for antenna 
tuning! It did, however, 
take him eight or nine 
months to get his call, after 
applying for it. He main-
tains daily schedules on 40 
meters with a number of 
hams in the Greek islands 
as well as weekly schedules 

Joe Nearns SVOAY at the rig in his shack at home in Rhodes. 

36  73 Magazine • November, 1981 



A view of the harbor showing commercial and pleasure 
boats and some of the ancient fortifications. 

with Argentina and the 
Philippines. 
Although Joe has lived in 

several other countries and 
has had LU and EL2EA 
calls, he still retains his US 
call, W5NTS. Joe doesn't go 
after DX on a regular basis 
—no contests or DXCC— 
and sometimes he says that 
he has to fight off the 

pileups that occur when 
conditions are good. 
QRM is very bad on 40 

meters from the broadcast 
stations, and during dry pe-
riods QRN is bad from the 
corona discharge on the 
local power lines, apparent-
ly due to salt deposits on 
the insulators—one liabili-
ty of living near the beach. 

ICO M 

George N1 BEP sitting on the wall of the ancient acropolis at 
Lindos, southeast Rhodes. The small bay below the cliff is a 
tiny port for fishing and pleasure boats. The climbing scenes 
from the movie "The Guns of Navarone," starring Anthony 
Quinn, were filmed on the cliffs below the acropolis. 

The language is difficult 
to learn since it is hard to 
read the Greek alphabet. 
There is no English-speak-
ing community on Rhodes. 
Therefore, Joe's two older 
children (boys) attend 
boarding school in Athens, 

Take it fro m Mainerd 
TM 

"You'll have the 
IC-720A Soria!!  best matched pair 
SAVE $200  in town!" 

and the younger girls study 
by correspondence course. 
In their spare time, the 

whole family goes camping 
around in the many beauti-
ful spots on Rhodes, espe-
cially after the tourists have 
left.• 

IC-720A HF Transceiver 9 Ham bands, .1-30 Mhz 
receive, 100w out. LED display. 2 VFO's, AM, CW, SSB 
& RTTY filters PBT. RIT. VOX, semi break-in. blanker & 
processor 13 5v/20A 4. "h 9'•"vv 12 "d, 17 lbs 

Regular $1349 - Sale $1149 

MasterCard VISÀ 

AMATEUR 
ELECTRONIC SUPPLY 
4828 W. Fond du lac Avenue 
Milwaukee, Wisconsin 53216 
Phone: (414) 442-4200 

Wisconsin WATS 1-800-242-5195 

Nationwide WATS: 1-800-558-0411 
AES Branch Stores In: Clearwater, FL • 

Orlando. FL • Wickliffe, OH • Las Vegas .̂ 

• 

Matching your antenna and transmitter 
requires the accuracy of our 1000-A RF 
Wattmeter for serious DX.ing. Trimming your 
antenna for the frequency you're working 
ensures you'll get maximum power out and minimum 
reflected power back. Get more reach with the best 
matched pair in town. 

You can depend on Dielectric, 
irsz MAINZ SOUR = -for 
2-year-warranted RF products 
quality meters, couplers 
and loads.  01981 Dielectric Commurecations 

Call us for more information and the name of 
your nearest dealer. 

eWe're a Courage Center 
HANDI-HAM supporter. 

New England integrity and craftsmanship  •••• 17 
.  as traditional as Maine Lobster. 

DIELE CT RI C C O M M U NI C ATI O N S  7 C 
A  urv -r- OF  G E N E R A L  S  G N A L 

Raymond, Maine 04071 USA / 207-688-4558 / 800-341-9678 / TWX 710-229-6890 
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IC :720A 
The Ultimate HF Transceiver 

The IC-720A is ICOM's 
top of the line HF transceiver. 
Utilizing ICOM's direct feed 
mixing system, the receiver 
portion provides continuous 
reception of frequencies from 
0.1 MHz to 30 MHz while the 
transmitter allows transmission 
in SSB, CW, RTIY or AM on 
the 160, 80, 40, 20, 15 and 10 
meter bands as well as on the 
new bands at 10, 18, and 24 
MHz. 

Equipped with a 4 bit 
microprocessor and 
ingeniously designed logic, the 
IC-720A provides a 
combination of features found 
in no other transceiver. It has 
fingertip pushbutton control of 
all decision functions while 
maintaining the feel required 
of a truly great receiver by 
providing three tuning rates 
that give a choice of 100 KHz, 

10 KHz or 1 KHz per 
revolution bandspread. A large 
tuning knob with adustable 
tension and closely spaced RIT 
and passband tuning controls 
allow fine tuning of a signal 
with a minimum of effort. 

Human engineering 
provides such features as 
illuminated annunciators for 
transmit, CW Narrow, 
RIT, tuning speed, and dial 
lock. Readout of mode in use 
and VFO along with frequency 
eliminates unnecessary eye 
movement. One large multi-
function meter shows signal 
strength, relative power out, 
SWR, collector voltage, or 
collector current. 

ICOM's dual WO system 
is included as standard with 
the IC-720A and provides 
easily split frequency 
operation. 

er  tures stan 
with the IC-720A are V2siable 
power output, RF speech proces-
sor, receiver attenuator noise 
blanker, and selectable AGC. All 
of this in a broadbanded trans-
ceiver requiring no tuning of 
transmitter or receiver. 

Use of the IC-720A with 
the fully broadbanded IC-2KL 
linear amplifier and IC-A1500 
fully automatic antenna tuner 
provides 500 watts of solid 
state power output. Controlled 
from the IC-720A, the linear 
amplifier and tuner change 
bands automatically with the 
transceiver and the tuner 
automatically adjusts to 
maximize the power output to 
the transmission line. 

ICOM's control features 
and engineering quality make 
the IC-720A the ultimate in a 
HF transceiver. 

41)  ICO M 
The World System 

2112-116th Avenue NE, Bellevue, Washington 98004 / 3331 Towerwo(xl Drive, Sui-e 307, Dallas, Texas 75234 
All stated specifications are approximate and subject to change without notice or obligation. AB ICOtA radios significoney exceed ACC Mrguloti ons limiting spurious emissions. 



Paul Grupp KA1LR 
73 Magazine Staff 

Reviewing Daiwa's New Meters 
fiddle-free swr measurement 

M uch as I hate to admit 
it, I am always in 

search of the ultimate swr 
meter. I am well aware that 
the subject of swr is a con-
troversial one. In fact, swr is 
high on my list of discussion 
topics to avoid at all costs, 
right up there with the rela-
tive merits of quads vs. 
yagis, the number of angels 
that can dance on the head 
of a pin, and the ARRL. Par-
ticularly if the conversion is 
taking place on 80-meter 
phone! 
After sober considera-

tion and a mild sedative, 

most hams will agree that 
there are merits to having 
an swr meter in the antenna 
line at all times. I can't be 
the only one who has ne-
glected to flip the antenna 
switch when changing 
bands or forgotten to tweak 
up an antenna tuner when 
moving from the phone por-
tion of the band to CW. In 
these and similar situations, 
a well-designed swr meter 
in a prominent location can 
save the day, as well as a set 
of transmitter finals. 
For this type of continu-

ous monitoring, the last 

thing you need is the latest 
laboratory-standard instru-
ment, complete with felt-
lined wooden case and a 
calibration guarantee 
signed by the Almighty. 
Spend the money on intox-
icating women and loose 
beverages instead. What 
you want is a simple meter 
that displays swr without re-
quiring you to flip any 
switches or tweak any 
knobs. With very few ex-
ceptions, wattmeters are all 
pretty much alike. They dif-
fer primarily in the level of 
accuracy they provide, and 

almost all require you to 
flip switches and tweak 
knobs. Some of the most in-
triguing flipless, tweakless 
wattmeters can be found in 
the Daiwa line of radio 
accessories. 

At first glance, these me-
ters look somewhat impos-
ing, with a pair of meter 
needles and a series of red 
lines marked on the front 
panel. First impressions 
aren't always right! Any-
body can learn to read a 
cross-needle meter in less 
than a minute, and once 
you've learned how, you'll 
be hooked forever. The 
scale on the left side of the 
meter face reads forward 
power, and the scale on the 
right side reads reflected. 
These are the scales you 
would pay attention to if 
you are interested in mea-
suring absolute values. 
Want to know swr? The 
point where the two nee-
dles cross displays standing 
wave ratio. No switches to 
flip or knobs to tweak! 
These meters may not 
replace the venerable Bird 
for test-bench applications 
requiring extremely high 
resolution and accuracy, 
but they are exactly what 
most hams need to monitor 
station performance on a 
day-to-day basis. 

Swr meters from Daiwa. 
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KDK MAKES 2 METER FM 
IMPLE AND EASY! 

KDK INTRODUCES A NEW GENERATION OF 2 METER FM RADIOS. 
THE SPARKLING 2025A MKII IS LOADED WITH FEATURES. EASE OF OPERATION IS THE DESIGN CONCEPT AT KDK. 

MKDK  

• Features such as ten channel memory in two banks of five 
each, a solid 25 watts of power, full MARS and CAP coverage 
from 143.000 Mhz to 148.995 Mhz, plus built in memory re-
tention for up to one year . . . and much, much more makes this 
the radio of the year. 

• If you have been waiting to move up to a new model, or have 
wished for a radio with "everything" ... KDK has it! 

• The ten channel memory is easily addressable and you have 
two banks of five channels each. You can even use both banks at 
once for odd splits. 

• Standard 600 hz shift up or down — plus factory available 
boards for foreign shifts. Your 2025A is never obsolete! 

• Band scan or memory scan. Memory scan is easy. There is also 
band scan with upper and lower limits you can choose yourself! 

• Built in nicads for the memory retention which has drain in 
nano-amps, not milli-amps. The internal battery will hold the 
memory for up to one year! No other radio offers you this 
feature. 

• Fast and easy dialing. Full solid state dialing and you can 
choose from the front panel either a fast or slow dial rate. 

• No relays are used, only solid state switching. This eliminates 
a trouble spot many radios encounter. 

• KDK has also eliminated another trouble spot by completely 
hand wiring each radio. No internal plugs to become intermittant 
and no wire wraps either, just good solid wiring. 

• KDK gives you one of the hottest receivers you can find. By 
using UHF (not VHF) dual gate MOS-FETs with electronic auto 
tuning for the RF amplifier and the first mixer, you have a com-
bination of ultra sensitivity and maximum quietness. 

•The squelch on the 2025A Mk11 is highly sensitive and front 
panel adjustable, use it for ultra-DX or super local. 

-The audio output stage in thE 2025A Mk11 uses an integ-atec 
circuit which has internal protection against over-voltaga anc 
shorted output conditions. Plus - is a high audi3 output cl-ip --
just what you need in a noisy mot ile sitJation. 

•The transmitter uses direct \.00 va-icap modulation for truf. 
FM. Your transmitted audio sour ds as it should; crisp, clea- one 
natural. 

-The power output stage of tie 2025A Mk11 w;11 not break 
down even with an infinite VS'NR load, and uses heavy duty 
solid state antenna switching with a four stage low pass filter. All 
this gives you an exceptionally clean, spur free output. 

• KDK has included an adjustable sub audible tone circuit which 
can also be used for CTCSS or tone burst on transmit. Again, 
more features! 

• Size is 2 7/10" high, 7 1/8" wide, and 9 1/2" deep. 

• You can switch from 25 watts to 3 watts low power, 

-And, of course, the DC cable is included along with the 
matching microphone and mobile mounting bracket. A tone 
encoder microphone is also available to match and is, naturally, 
pre-wired. 

Write for brochure — Dealer inquiries invited! 
Warranty information 3dailable at your dealer 

Company reserves the right to change specifications without notice. 

AT YOUR DEALERS ... 

Distributed by KDK: 
KDK DISTRIBUTING CO., INC. 
617 SOUTH GALLA—IN ROAD — MADISON, TN 2.111E 

Phore (615) 865-7949 
Central and South Ameri:an Dealer inquiries to TLX 83-4327 



Paul M. Danzer N111 
2 Dawn Road 
Norwalk CT 06851 

Ham Shack Design for Beginners 
Novices, take note! 

One set of questions 
usually asked by new 

hams concerns the practical 
aspects of setting up a new 
station. These questions are 
often difficult to answer 
since they can affect the 
new ham's entire family, as-
suming the station is to be 
located at home. 

Question: I just got my call 
in the mail and now want to 
set up my station. What is 
the minimum I need for the 
operating position? 
Answer: I have seen ham 
shacks ranging from a sepa-
rate building containing a 
TV set, stereo, bathroom, 
and refrigerator to one built 
into a single desk drawer. 
However, at a minimum 
you need an ac line outlet, a 

TO 
AC 
LINE 

ground wire, and a way to 
run your antenna feedline. 

Q. Let's take these one at a 
time. What about the ac 
line? 
A. It would be nice if you 
had a single 120-volt line 
direct from your house fuse 
box with 20-Amp service 
and a second 240-volt line 
for a linear amplifier. How-
ever, most of us end up 
plugging in a distribution 
box containing four or eight 
outlets, a fuse or breaker, a 
switch, and a pilot light. If 
you want to use a commer-
cial box, there are several 
available, but they are only 
fused on one side; you really 
want fuses on both sides. 
See Fig. 1. 

Q. Why fuse both sides? I 

UNSWITCHED 
OUTLETS 
(ALWAYS ON) 

FUSES OR 
BREAKERS 

12VDC 
POWER 
SUPPLY 

MAIN SWITCH 

PILOT LIGHT 

0  0  0 
TERMINAL STRIPS 
OR JACKS 

•i2VDC 

-12 VDC 

thought that most 120-volt 
ac lines have a neutral or 
common which is ground-
ed. 
A. It is a matter of safety. It 
you get a lightning strike 
that enters your home wir-
ing, it is nice to have both 
sides of the line fused so 
that there is a chance the 
fuses or breakers will blow 
and protect your equip-
ment. 

Q. I take it that when I want 
to operate the station I 
simply have to flip one 
switch and I now have 
power to all the equip-
ment? 
A. Yes, but you will also 
want to have one or two ac 
sockets which bypass the 
switch so that power is 

Rig 
Keyer 
Clock 
Outboard Active 
CW Filter 
Antenna Rotor 
Desk Lamp 

Total 

Example 
(Watts) 

400 
20 
10 

10 
75 
100 

615 Watts 

always available to your 
clock, desk lamp, or any 
other equipment which you 
might want to use indepen-
dent of your rig. You also 
might consider using a key 
switch if you have any small 
children around so that they 
cannot turn on your station. 

Q. How much power should 
I plan on? 
A. As a rough approxima-
tion, complete a table for 
your station such as the one 
shown in Fig. 2. 

Q. Well, just how many 
outlets do I want in total? 
A. No ham in history has 
ever had enough outlets or 
current available. It is getting 
a little better now since 
many hams are also wiring 

Your Station 

Example: 615/120 = 5.125 Amps  5.125/0.8 = 6.4 Amps total 
Your Station: /120 =  Amps 

0.8 =  Amps total 

Take the total power and divide by 120 to get the current, and then 
divide by 0.8 to account for any power factor. The number you get is 
the Ampere load you will have to supply from the ac line. 

Fig. 1. 
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their shacks with both 12 
and 5 volts dc. 

Q. Why would I want to do 
that? 
A. Typically, you will end up 
with a main rig and then a 
half dozen solid-state ac-
cessories. If you build them 
independently, there also 
will be a half dozen small dc 
supplies, each of which 
must be plugged into the ac 
line. If you plan ahead a little 
and set up a 12-volt power 
supply at a few Amps, you 
can power all of these units 
from the one supply. Most 
of the circuits around these 
days use 12 volts dc, with 
the exception of those using 
5-volt digital logic. You can 
add a separate 5-volt dc sup-
ply or include a dropping re-
sistor and voltage regulator 
in each of the 5-volt units. 

Q. Will I be safer if I connect 
the ground bus to the ac 
power system? 

A. Unless you are an ex-
perienced electrician, the 
only grounds you should 
use with the ac line are 
those built into the three-
wire cords common on 
some equipment. Keep your 
ground bus separate. 

Q. Since the ground bus is 
not connected to the ac line, 
what do I need it for? 

A. You need a good ground 
primarily for safety. I use a 
1" x 1/2" aluminum bar, 
running the length of my op-
erating table. Every 6" I 
have drilled and tapped it to 
connect braid from the bus 
to each of the pieces of 
equipment. When I put a 
piece of equipment down 
on the operating table, I 
connect it to the ground bus 
before I plug it in, and when 
I want to remove it, I unplug 
before I disconnect the 
ground. If anything goes 
wrong, at least I don't end 
up with the 120-volt line 
voltage on the front panel of 
the equipment. See Fig. 3. 

Q. Where is the ground bus 
connected to? Can I use a 

hot-water pipe rather than a 
cold-water pipe? How about 
the radiators? How about 
the this or the that? 

A. Yes, yes, yes. If in doubt, 
connect it to all of them. No 
one has an ideal ground and 
you cannot hurt anything by 
connecting it to more than 
one ground. Just stay away 
from the ac wiring. The most 
important thing is to use 
wide braid or heavy alumi-
num wire, securely clamped. 
You should also remember 
that these mechanical (non-
soldered) connections cor-
rode and should be cleaned 
and tightened periodically. 

Q. Is this ground bus the 
same ground that is shown 
in the pictures of antennas? 

A. If you are using a coax-fed 
antenna, such as a dipole or 
beam, the shield of the coax 
will be connected through 
your rig or matchbox to the 
ground bus. But the bus 
plays little if any part in the 
antenna performance. How-
ever, if you are using a 
matchbox to feed a long 
wire with no radials, the 
ground bus provides the 
other end of the antenna cir-
cuit and is doubly impor-
tant. See Fig. 4. 

Q. What about antennas in 
setting up my shack? 

A. Your shack must be lo-
cated in such a way that you 
can run your antenna feed-
lines to the operating posi-
tion. For this reason it is 
always nice to be close to an 
outside wall. Remember 
that no ham in history has 
ever had enough antennas, 
either. Plan ahead, and if 
you expect to run three 
lengths of coax into the 
shack, plan for at least six or 
eight and make whatever 
opening you drill through 
the wall big enough for the 
additional feedlines. It is 
much easier to stuff the extra 
space with loose fiberglass 
insulation than to go back 
and drill some more. Fig. 5 
shows one possibility. 

Q. I keep seeing pictures of 

TO WATER 
PIPE 

i'n 11/2,n 
ALUMINUM 
BAR  

DRILL AND — / 
TAP FOR 
10 -32 SCREW 

TO 

RIG 

Fig. 3. 

ANTENNA 

SELECTOR 
SWITCH 

TO RADIATOR 

WIRE BRAID 

TO e 
GROUND 
STAKE 

GROUND LUG 
OR SCREW 

OUTSIDE 
WALL 

Fig. 4. 

INSIDE  WALL  OUTSIDE 

3 TO 6.n 
PLASTIC PIPE. 
CUT TO FIT 
THROUGH WALL 

COAX FEED LINES 
TO ANTENNAS 

 )   

STUFF WITH 
LOOSE FIBERGLASS 
INSULATION 

Fig. 5. 

ham shacks where the an-
tenna coax, ac line, ground 
bus, and all of the wiring is 
hidden behind custom-
made panels. Some of these 
shacks would put the best 
commercial installation to 
shame. Is this what I should 
plan on? 
A. There is no question that 
designing and building a 
neat, custom-made installa-
tion provides some hams 
with just as much fun and 
challenge as working for 
DXCC. However, most 
hams "rack it and stack it" 
in the most convenient way. 

\ —LIGHTNING ARRESTORS 
(IF USED) 

CLAMP 

II GROUND STAKE 

90 . ELBOW 

COAX 
FEED 
LINES 

Whatever you do, remem-
ber that you will be making 
changes in your equipment, 
adding boxes and replacing 
boxes, so that you want the 
flexibility to change without 
major woodworking. If you 
do decide to "build it in," 
remember to leave room to 
get behind the units to work 
on the wiring. 

Q. What about furniture? 
A. My shack consisted of a 
folding cardtable for many 
years. I am now using an old 
desk with a spare door 
screwed on top to provide 
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FAST SCAN ATV 
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. 

• Really improves public service communications for parades, 
RACES, CAP searches, weather watch, etc. 

• 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   $ 399 ppd 

PUT YOUR OWN SYSTEM TOGETHER 

PACKAGE SPECIAL all 
four modules $249 ppd 

TXA5  ATV  Exciter  contains 
video modulator and xtal on 434 
or 439.25 mHz.  All modules 
wired and tested   $ 89 ppd 

PA 5 10 Watt Linear matches 
exciter for good color and sound. 
This and all modules  run on 
13.8 vdc  $89 pdd 
TVC-2  Downconverter  tunes 
420 to 450 mHz.  Outputs TV 
ch 2 or 3.  Contains low noise 
MRF901 preamp  $ 55 ppd 

FMA5  Audio  Subcarrier  adds 
standard  TV  sound  to  the 
picture   . $ 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.  Check, Money 
Order or Credit Card by mail. 

1 =2 =1 
VISA' 

P.C. ELECTRONICS 
Maryann  2522 PAXSON 
WB6YSS  ARCADIA, CA 91006 

Tom 
W6ORG 

more area (Fig. 6). Old desks 
are nice since they give you 
drawers for storing logs, call-
books, headphones, and 
several cubic feet of clutter 
which otherwise would lay 
around. You also can get 
more top area by mounting 
a shelf above the desktop 
with sections of 2" x 4" 
wood and 1-brackets. Mea-
sure the height of the largest 

SCREW 

unit you expect to have on 
the bottom and then mount 
the shelf at least 4" above 
this height to give heat a 
chance to escape. 

Q. How about the little 
things, such as a chair, 
lights, and such? 
A. Spend six or eight hours 
in a contest and you will find 
these are not such little 

— SHELF 

BRACKET 

SCREW— C.1 — Z—  "L"   

DESK - -. 

0 

POSITION FRONT EDGE OF SHELF 
12 In TO IS in FROM FRONT EDGE 
OF DESK 

Fig. 6. 
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things. Some phone opera-
tors literally use large arm-
chairs as they claim "arm-
chair copy." CW operators 
usually opt for a stiff-backed 
chair with a soft cushion. 
The cushion is optional until 
contest time. The key thing 
is to be comfortable for the 
periods you are operating. 
For this reason, you also will 
want to modify your rig to fit 
your needs. 

Q. (with horror) Modify my 
brand new rig? Won't that 
reduce its value when I want 
to sell it? 
A. These modifications 
won't. First, look at the 
knobs. On CW I tend to ride 
both the volume control 
and the tuning control. I 
found it much more com-
fortable to replace the 
2"-diameter knob on my 
Heath SB-102 with a larger, 
3" knob, and the fluted 
volume control with an 
identical size non-fluted 
knob. You also can change 
the height of the knobs by 
either drilling holes in the 
desktop for the rubber feet 
(lower the rig) or by placing 
the rubber feet on small 
wooden blocks to raise the 
knobs. You also can tilt the 
rig (Fig. 7). 

Q. Why tilt it? 
A. Some people are more 
comfortable with the rig tilt-
ed backwards to put the fre-
quency dial more fully in 
their line of sight. Others like 
to tilt it down. Since the total 
investment is a few pieces of 

77L7- UP 

riLr DO WN 

Fig. 7. 

wood, it pays to experiment. 
Also check that the room 
lights or your desk lamp 
don't reflect in or wash out 
the numbers on the new rigs 
with the digital dials. 

Q. I already can see that I 
will run out of space quick-
ly. Where else can I put 
things? 
A. If you home-brew some 
of the station accessories, 
such as audio filters and key-
ers, you can mount them in-
side a 1"-high chassis and 
slip them under the rig. A 
second approach is to sus-
pend them from the bottom 
of the shelf. Separate power 
supplies can be placed un-
der the operating position 
on the floor, and you can 
always hide things such as 
antenna rotor controls in a 
drawer. 

Q. You said that the shack 
location and arrangement 
could affect the entire fami-
ly. How is that? 
A. Late-night operations 
with a loudspeaker or most 
of the old RTTY units pose 
an obvious problem. If you 
set up in a remote corner of 
the basement, consider in-
cluding an intercom so that 
you can be called for dinner. 
An extension telephone is 
almost a necessity, but be 
forewarned, it will ring just 
as it is your turn to call the 
A9 station on the DX net. 

Q. Anything else? 
A. There have been several 
million ham-years of experi-
mentation with the arrange-
ment of stations. The best 
bet is to visit a number of sta-
tions and see how they are 
arranged. Don't be over 
whelmed by the amount of 
equipment you see. What 
you are looking for is how 
do you sit and how do you 
reach things. Then experi-
ment before you plug in a 
single wire. The only thing 
for certain is that you will 
change the arrangement be-
fore very long and end up 
with just the right arrange-
ment to suit you. • 



THE RTTY ANSWER 

THINKING OF RTTY?? 
APPLE ... IRS ... HEATH ... DEDICATED SYSTEM? SOFTWARE? 
INTERFACE? PERFORMANCE? PRICE? We know you have questions ... 
check our answers. Call today for information on our terminal units! 

700 TA 
UMBUS, OHIO 43230 

(614) 864-2464 
VISA 0  ASTER CHARGE ACCEPTED 

IMMEDIATE DELIVERY 

CHECK THESE 
OUTSTANDING FEATURES! 

FSK 1000 
TERMINAL UNIT 

• Unparalleled selectivity achieved with sophisticated 
true limiterless design 
• Ultra sharp active filters 
• Tuneable shift (80-1000hz) 
*Selectable bandwidths (100/55hz) 
• Three mode autostart 
• Positive dynamic range indicator 
• Extruded aluminum enclosure 
• Rugged commercial quality 
• Adjustable ''mark hold-

• Keyboard activated transmit 
• Optional AFSK keyer 
• Internal loop supply 
*RS232 or TTL 
• Full one year warranty 

FSK 500 
TERMINAL UNIT 

• Superior selectivity 
• Selectable bandwidths 
• All standard shifts 
• 3 shift AFSK keyer included 
• Narrow shift I.D. included 
• Preselector included for QRM suppression 
• Economically priced 
• Fully wired and tested 
• Compact size 
• RS232 or TTL 
• Full one year warranty 
• Optional loop supply 



Louis I. Hutton K7YZZ 
12235 SE 62nd Street 
Bellevue WA 98006 

SSTV Signal Analyzer 
simple and inexpensive, even 

For those of us who are experimenting with 
slow-scan TV, it becomes 
very apparent that one item 
required in the ham shack is 
a device that will indicate 
to the SSTV operator that 
the received or transmitted 
SSTV signal is properly ad-
justed for optimum gray 
scale. Audio frequency 
spectrum analyzers de-
signed for displaying the 
SSTV audio signal on a 
small CRT have been de-
scribed  in  previous 

articles.' ,2 These analyzers 
required the construction 
of high-voltage supplies to 
power the CRT and asso-
ciated deflection circuits. 
Components of this type 
are becoming more and 
more difficult for the 
builder to locate. 

A spectrum analyzer 
utilizing solid-state design 
was described recently that 
covered the audio range of 
30 Hz to 16 kHz and was 
far too sophisticated for 

SSTV application.' Another 
pair of devices that ap-
peared on the market were 
investigated for application 
in an SSTV signal-analyzer 
function. They were the 
LM331 frequency-to-volt-
age converter4,' and the 
LM3914 dot/bar display 
driver.' Several different 
circuit configurations were 
built in an attempt to use 
them as an SSTV audio sig-
nal analyzer. The initial re-
sults were very disappoint-
ing. The circuits were sub-
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The completed SSTV audio signal analyzer. 
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ject to input level sensitivi-
ty problems which adverse-
ly affected the display read-
ings. The spectrum cover-
age also was determined to 
be unsuitable for SSTV ap-
plication. However, from 
the results of the literature 
searched and with prob-
lems identified from the 
breadboard circuit experi-
ments corrected, the con-
figuration of a workable 
low-cost SSTV audio signal 
analyzer was developed. 
The unit described in this 

article is of simple design 
and may be assembled 
from readily available com-
ponents. It will provide the 
ham radio operator with in-
formation on the status of 
audio frequencies neces-
sary for the proper trans-
mission and reception of 
SSTV pictures. 

Circuit Description 

The SSTV signal analyzer 
consists of five major items, 
an input signal amplitude 
limiter, an adjustable-gain 
operational amplifier, se-
lective bandpass active fil-
ters, LED signal indicators, 
and a power supply (Figs. 1 
and 2). 
The incoming SSTV au-

dio signal derived from the 
station's receiver or SSTV 



picture-generating equip-
ment is limited in ampli-
tude by the limiter and is 
fed to an adjustable gain 
operational  amplifier 
whose output is connected 
to six different audio band-
pass active filters. The se-
lection of component 
values for each audio fre-
quency filter was made by a 
computer program for ac-
tive filter design run on my 
microcomputer (Table 1). 
The SSTV audio frequen-
cies selected were 1200 Hz 
(sync), 1500 Hz (black), 1700 
Hz (gray), 1900 Hz (gray), 
2100 Hz (gray), and 2300 Hz 
(white). 
The audio signal appear-

ing in the output of each ac-
tive filter is fed to a tran-
sistor driving an LED indica-
tor. When the appropriate 
SSTV audio frequency ap-
pears within the bandpass 
of the active filters, the 
resulting output causes the 
selected LED to illuminate. 

Construction 

The analyzer circuit was 
assembled on a perfboard 
pre-trimmed to fit the inside 
of a 6" x 23/4 " x 71/2 " 
cabinet. The perfboard is 
41/2 " x 41/2" (Radio Shack 
276-1394) and is mounted 
on two 1/2 "-high threaded 
metal standoffs. The IC 
sockets and component 
parts are point-to-point 
hand-wired on the back side 
of the board. This circuit 
has not been converted to a 
PC board. The bridge recti-
fier diodes and filter capac-
itors are assembled on a 
separate 21/4 " x 2" perf-
board which is mounted in 
the cabinet on 1/2 "-high 
threaded metal standoffs. 
The three-terminal volt-

age regulators are mounted 
on the back of the chassis 
which provides a reach/-
made heat sink. The total 
maximum current drain 
when all LEDs are illuminat-
ed is 82 mA, which is so low 
that the voltage regulators 
have a very small heat rise. 
The negative voltage regu-
lator requires the use of in-

sulating mounting hard-
ware (RS 276-1371) for prop-
er operation. 
A piece of perfboard 

(41/2 " x 3/4") was used to 
mount the six LED frequen-
cy display indicators. A 
strip of black plastic electri-
cal tape was attached to 
the surface of the display 
board on the side facing the 
front of the cabinet to im-
prove display contrast. A 
bezel with a high-contrast 
filter for LED displays (RS 
270-301) was mounted on 
the front panel. Decals 
were applied to the optical 
filter to identify the SSTV 
audio frequencies being 
detected and displayed. 
The six LEDs were cement-
ed in place on the display 
board using model airplane 
cement. The display board 
was mounted behind the 
bezel using the bezel's 
mounting studs and small 
1/8" fiber spacers. 

SSTV AUDIO  KV 
INPUT  ,r(  

rER 

RADIO SHACK 
RS276-1711 

2 2K 

Test and Adjustment 

The power supply is the 
first part of the unit to be 
tested. Power is applied to 
the transformer and the 
regulator outputs are 
checked for the proper plus 
and minus 15 volts. The 

SOK SENS 

22K 

LM32O 

power supply is then con-
nected to the circuit board 
and pin 4 of each LM324 is 
tested for plus 15 volts and 
pin 11 for minus 15 volts. 

An audio signal genera-
tor',' is connected to the in-
put and the frequency ot 

Oi 

DI 

Fig. 1. SSTV audio signal analyzer. 

Desired  Computed  — 3dB 
Frequency  Frequency  Bandwidth  Cl =C2 
(Hz)  (Hz)  (Hz)  Gain  RI  R2  R3  (uF) 

1200  1200  88.4  1.2  150k  490  360k  .01 
1500  1508  88.4  1.2  150k  310  360k  .01 
1700  1713  88.4  1.2  150k  240  360k  .01 
1900  1900  88.4  1.2  150k  195  360k  .01 
2100  2098  88.4  1.2  150k  160  360k  .01 
2300  2327  88.4  1.2  150k  130  360k  .01 

• IS 

•1s 

ID 

IS 

IS 

IS 

Table 1. Computer-derived data for SSTV audio signal analyzer bandpass active filters. 

73 Magazine • November, 1981  47 



Internal layout showing components mounted on 

1200 Hz is selected. The 
trimmer control on the 
1200-Hz audio filter is ad-
justed for maximum bright-
ness from the 1200-Hz LED 
frequency indicator on the 
display. The signal genera-
tor is now switched to 1500 
Hz and the appropriate au-
dio filter trimmer control is 
adjusted for maximum 
brightness  from  the 
1500-Hz LED on the display. 
The same procedure is to be 
repeated for the remaining 
four frequencies. (See Fig. 
3.) 
An audio signal genera-

tor is again reset to 1200 Hz 
and the sensitivity setting is 
reduced until the 1200-Hz 
display LED just illumi-
nates. The trimmer control 
on the 1200-Hz active filter 
is again adjusted for maxi-

POWER 
SWITCH 

FUSE 

25.2V CT 
500111A 
CALECTRO 
•01 - 752 

• 

pen board on metal standoffs. 

mum brightness on the 
1200-Hz. LED indicator at 
this reduced input sensitiv-
ity. This procedure is then 
repeated ror the remaining 
five frequencies. The last 
test is to manually step the 
audio signal generator 
through the six frequencies 
and observe that each LED 
turns on individually as the 
signal generator is switched 
from 1200 Hz to 2300 Hz. 
The SSTV audio signal ana-
lyzer is now ready for use. 

Operation 

Connect the SSTV audio 
signal analyzer to the audio 
output from a receiver that 
is tuned to an SSTV signal, 
the output from an active 
SSTV camera system, or an 
SSTV tape. Advance the 
sensitivity control until the 

I 2K  POWER 

LED 

1000,F 

Fig. 2. Power supply. 

• I5V 

2,F 
I  25V 

TANTALUM 

2,F 
.125V 

TANTALUM 

rh•— •GNO 

LEDs are flickering from the 
present_ e of the SS TV audio 
signal. When the reLeiver is 
properly tuned to an SSTV 
signal, the 1200-Hz sync fre-
quency indicator will 
flicker at a steady rate of 15 
Hz. 
The 1500-Hz to 2300-Hz 

frequency indicators will be 
illuminated depending 
upon the picture video con-
tent. Fig. 4 shows how the 
analyzer display will pre-
sent different SSTV signals. 
If the sensitivity control is 
set too high, all LEDs will be 
driven on. 

Conclusions 

This little unit should be 
of considerable help in en-
abling the SSTV experi-
menter to send pictures of 
improved quality and to act 
as an aid in receiving pic-
tures. 
I would like to hear from 

those who build this unit as 

FILTER 
INPUT 

TRIMMER 

FILTER 
OUTPUT 

Fig. 3. Typical filter align-
ment. 

to how it performed for 
them. Questions regarding 
the unit are welcome but 
please enclose an SASE. • 
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Hue! 
Tribander 
The Rugged, Reliable 10, 15, and 20-Meter 
Yagi You've Been Waiting for Is Now 
Available. 
This exciting new tribander sets the pace for dependable performance 
with its two in one trap design — and the solid construction you've come to 
expect from Hustler. In fact, its durable design is partially based on 
concepts used in the time-tested and world-renowned Hustler 4-Band Trap 
Vertical. 

The 3-TBA is the smallest full-featured tribander available today. It 
offers excellent front to back ratio and SWR at resonance. Plus, it is 
engineered to provide the widest possible bandwidths with superior 
power handling capacity. 

A special heavy-duty saddle prevents mechanical distortion. Although 
light enough to ship UPS, and enable use of smaller, less expensive rotors, 
the 3-TBA can manage windloads up to 100 MPH! Its turning radius is only 
14 feet. 

All in all, you can't surpass the Hustler 3-TBA for top triband quality: Hustler 
— still the standard of performance. 

1 10M 

CW  
2.0 

1.5 

1.0   
28.0  28.5  29.0  29.5  30.0 

For more information on this 
and other fine Hustler amateur 
radio products, contact: 

3275 North "B" Avenue 
Kissimmee, Florida 32741 

73 Magazine • November, 1981  49 



Darrell D. McKinley WB4PWC 
611 N.E. 14th Court 
Ft. Lauderdale FL 33304 

More for Less 
this tune-up procedure gives more RTTY output, 

less heat to dissipate 

Using an SSB rig for 
RTTY can be hard on 

tubes, depending on how 
you tune up your rig. Many 

hams, I have found, tune 
their rigs the same as they 
would for CW or SSB, then 
reduce the drive to about 

DX IDIOTS ARISE! 
Dick Bash says you need THE COMPLETE IDIOT'S GUIDE TO 
DX (by Stu Gregg, NF4Z) if: 

.•. you think IRC means International Red Cross 

...you're still working on your DXCC 

...you think WAC means a female army person 

...you're not a BIG GUN (yet) 

...you think that 'Slim' is just a skinny ham 

The Idiot's Guide pulls no punches and doesn't 'snow' you 
with nonessentials, but it does unlock some DXers' secrets; 
for example: How to OSL, What to say, Where to place your 
antenna, How much power to use, Whose awards can you get. 
Why and When to use SSB or CW, and much more... things 
that you need to know, and information that Honor Roll mem-
bers had to learn the hard way. 

So Bash says, why be a dummy when you can be a real IDIOT 
with this book? (You're gonna make me jealous if you suc-
ceed, of course, but waht the heck...) 

THE COMPLETE IDIOT'S GUIDE TO DX is available at dealers 
nationwide for only $12.95, but if you can't stand to wait, send 
BASH $14.45 (which will cover First Class postage, and Dick 
packing the book with his own crafty hands). Oh yes, if you 

live in California, please include 84c more for Sales Tax. 

BASH EDUCATIONAL SERVICES, INC. 
P.O. Box 2115 

San Leandro, California 94577 
(415)352-5420 

half power or half the plate 
current. This is a poor 
method to use as you are 
operating on a very low part 
of the efficiency curve 
(power input versus power 
output) of your final tubes. 
Try the above method into 
a dummy load, reducing 
your drive after tuning for 
CW to half the plate current 
and note the power on a 
power meter. Now, figure 
your input power (Ep x 1p) 
and subtract the output 
power from the input 
power. The result is the 
amount of power (heat) 
your final tubes must dissi-
pate. 
Now retune, using the 

same amount of drive you 
used when tuning up for 
CW, but instead of loading 
for maximum output pow-
er, reduce your loading to 
about ten mils over one-
half the plate current you 
were loaded to for CW, re-
tuning the plate for a dip as 
you reload. Now, for RTTY 
operation, adjust the drive 
to the point where your 
plate current (half the CW 
current) just begins to drop. 
This value should be one-
half the current you nor-
mally load to for CW. Your 
plate input power should 

be the same now as before, 
but check the output power 
meter reading and you will 
find about twice the power 
output as before. And, 
again, subtract the output 
power from the input pow-
er, and you will find your 
tubes now have less than 
half the power (heat) to 
dissipate as before. Adding 
a muffin fan to draw the 
warm air out of the final 
compartment will be an 
even greater tube saver. 
If you're using a linear, it 

should be tuned after your 
exciter and should be tuned 
for maximum output with 
the available drive you now 
have from your exciter 
tuned for RTTY. If you wish 
to run less than the max-
imum your linear will put 
out, reduce the loading on 
the linear, retuning the 
plate for the desired power 
output. Do not reduce 
power by reducing the drive 
on the exciter as this puts 
your tubes in the low effi-
ciency part of the power 
curve. 
Don't take my word for 

this method—try it! Your 
tubes will love it. Test this 
method and prove to your-
self it works, and save on 
those tubes.II 
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New versatility 
for the old bear 
in your station... 

DRAKE Theta 7000E 
Microprocessor-Controlled 
Communications 
Terminal 

The perfect addition to any 
amateur radio installation! 

Complete, automatic send/ 
receive of Morse code (cw) 

Baudot code (RTTY) and ASCII 
code (RTTY). Works with 

any video monitor. 

7-Channel Battery Back-Up Memory, the Theta 7000E has 

seven keyboard-selectable, non-volatile, random access 
memory channels each of which can hold 64 characters. Data 

in these memories is alterable at any time and is retained 

when power is removed. Messages in these memory channels 
can be repeated 1 to 9 times via keyboard command. All 
channels may be daisy-chained for continuous read-out. 

Channel number in use is indicated on display. 

Wide Range of Transmitting and Receiving Speeds, 5 to 50 

wpm in Cw with autotrack on receive. Standard RTTY speeds 

of 60, 67, 75, and 100 wpm Baudot code and 110, 150, 200, and 
300 Baud ASCII code. 

Self Contained Demodulator, three-step shift selects either 
170 Hz, 425 Hz or 850 Hz shift with manual fine tune control 

of space channel for odd shifts. High/low tone pair select. 
Mark only or space only copy capability for selective fading. 

CONVENIENT KEYBOARD FEATURES, automatic keyboard-operated 
transmit, (KOX) or manual keyboard transmit. Unshift on space, reverts 
to LETTERS case after reception of each space character in Baudot 
code. CRILF is automatically inserted every 60, 72 or 80 characters 
while transmitting. Cw identification, in RTTY mode. Echo function, 
prerecorded cassette tapes can be read and transmitted. Test 
messages, "RY" and "OBF". Transmit word mode, characters can be 
transmitted in word groupings. 

Suggested 
L 

Model 7000 Drake Theta 7000E Terminal $1095.00 

Model 7009 Drake TR-930 Video Monitor $ 185.00 

Crystal Controlled AFSK Modulator 

High Tone Pairs  Shift 
Mark 
Space 

Low Tone Pairs  Shift 
Mark 
Space 

• Printer Interlace for Hard Copy, all modes for parallel ASCII printers. 
Loop keyer for conventional teleprinters • Composite Video Output, for 
any standard video monitor. .Kansas City Standard AFSK Output, KCS 
tone pair for ASCII. • Large Capacity Display Memory. two page display 
memory contains 32 X 16 lines per page. • Split.Screen, with a 
keyboard command, the display can be divided in two; the upper half 
for transmit and the lower half for receive. Messages can be composed 
while receiving. • Buffer Memory, 53 character type-ahead keyboard 
buffer. • Word Wrap-Around, in receive mode, word wrap-around 
prevents the last word on a line from becoming split in two. Moves 
whole word to next line. • Automatic Letters Code Insertion, if desired, 
LETTERS (diddle) code can be transmitted continuously in a pause of 
transmitting from the keyboard. • Audio Monitor, a built-in audio 
monitor circuit with automatic transmit/receive switching enables 
checking of the transmit/receive tones. • Transmitter Keying Circuitry, 
keys either grid block, cathode keyed, or solid-state transmitters. • 
Power Requirement, The Theta 7000E requires only 13.6 Vdc @ 1 amp. 
Plugs into 13.6 Vdc accessory jack on PS7 or PS75 power supplies. • 
Effective Packaging for RFI Protection, well designed metal cabinet and 
protective circuits prevent RFI. • Terminal Size: 15.8 W x 11.8"D x 
4.7"H (40 x 30 x 12 cm) • Weight: 11 lbs (5 kg) • Monitor Size: 8.7" W x 
9.8 D x 8.9"H (22.1 x 24.1 x 22.6 cm) • Weight: 11 lbs (5 kg) 

170 Hz 
2125 
2295 

170 Hz 
1275 
1445 

425 Hz 
2125 
2550 

425 Hz 
1275 
1700 

850 Hz 
2125 
2975 

850 Hz 
1275 
2125 

Model 1230  LA7 Line Amplifier Ida QC - -.-- Suggested List 

Line output, input levels as low as 15 mV rms 
(47 kilohm) will result in an output of 1 mW 
nominal into a 600 ohm balanced line. Output 
level adjustable by internal preset level 
control. Interfaces low level audio to RTTY 

R. L. DRAKE COMPANY 

terminal unit or phone line that requires a 600 
ohm balanced/unbalanced input. One 36" 
phono to phono cable supplied. • Size: 4.5"L x 
1.3"H x 2.5 W (11.4 x 3.3 x 6.4 cm). Weight: 
.3 lbs. (.14 kg). 

DRAKE 41M0 540 Richard St., Miamisburg, Ohio 45342, USA 

Phone: (513) 866-2421 • Telex: 288-017 
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Karl T. Thurber, Jr. W8FX 

317 Poplar Drive 

Millbrook AL 36054 

Inside the Palomar Preamp 
big ears for your receiver 

D egardless of the sophis-
tication, cost, or com-

plexity of one's amateur ra-
dio equipment, there al-
ways seems to be room for 
adding a few custom acces-
sories to round out the sta-
tion's inventory. One of the 
most common accessories 
is the receiving preamplifi-
er. Most of the best-de-
signed (and costly) trans-
ceivers and receivers sold 
today have enough sensitiv-
ity and front-end rf selectiv-
ity to make the purchase of 

GAIN 

a preamplifier of question-
able usefulness—though 
this "armchair speculation" 
does not always hold water. 
Older and especially vacu-
um-tube era and SWL-ori-
ented equipment can al-
most always profit from the 
installation of a preamp. 
Thus I looked forward with 
anticipation to trying out 
one of the new Palomar En-
gineers P-310X transceiver 
preamps. I obtained one at 
the 1981 ARRL National 
Convention at Orlando, to 

--

Palomar Engineers 
Transceiver Preamplifier 

010 J 

DELAY 

4.10  10-21 

o"' 

try out with some 1980s vin-
tage gear. 
The new Palomar unit is 

the successor to an earlier 
model, introduced about 
three years ago, that was 
styled along the lines of 
most Palomar accessories: 
die-cast aluminum cabinet 
with a bright red-orange 
cover. The older unit cov-
ered the 1.8-54-MHz range 
and featured circuitry and 
gain comparable to the 
newer version, but it had a 
transmit-receive (T/R) relay 

V:71147741",,,Prirrp, 

that occasionally gave trou-
ble. The new bi-linear 
P-310X is actually one of a 
line of four similar preamps 
offered by Palomar. Its 
closest cousin is the P-312X, 
which is similar but is de-
signed for 12-V dc opera-
tion. The P-308 is a receiver-
only ac-powered preamp, 
while the P-305 is the same 
receiver-only unit but in-
tended for 9-V dc operation 
using a standard transistor 
radio battery. Though all 
models are similar, the 
P-310X is the top of the 
line; its bi-linear circuitry 
features T/R sensing for 
automatic cutout of the 
preamp while transmitting 
and the built-in power sup-
ply allows convenient 
hookup to an ac outlet by 
means of the six-foot three-
conductor power cord. 

The preamp uses a tuned 
rf amplifier which covers all 
of the ham bands from 160 
through 6 meters (1.8 to 54 
MHz) and all radio services 
in between. The continuous 
coverage feature also 
makes it suitable for gener-
al-coverage and SWL pur-
poses. At the heart of the 
unit is a low noise dual-gate 
FET transistor amp which 
affords a 1.5- to 3.5-dB noise 
figure. Input and output im-

Palomar Engineers P-310X transceiver preamplifier (Photo courtesy of 
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Introducinc I-credible tunic accuracy Ft al incrEdib 
affordable price: The Cor-rr and Series RF-3100 
31-band AM , FM,SVJ re:aiver.• No 
other shortAaie -eceiver :-.rings in 
PLL- quartz synthesized Lni-ig and 
all-band digital readout kr as low a 
price. The tuner tracks and "locks-
onto your signal, ad -he 5-digit dis-
play shows exac:ly wha frequency 
you're on. 
There ar3 cther ways the RF-3100  - 

commands the Eirw4s: It can travel 
the full lencti of he shortwave band 
(that's 1.6 •o 3D MHz). It a i-ninates interference when 
stations overlap by r arrowing the broadoast Land. 
It improves rD-::eation ii s-rong signal areas w th RE 
Gain Contra. Ard t-e FF-3- 00 catches Mo-se 

commurkatcns ac:ui ately NA it BFO Pitch Control. 
Aart to tri - g in yc_fr favor le orog-ams without lifting 

a fi-ge -? Then consider the Par asonic 
RF-53DC 8-arid Ml FM SW receiver 
(1.6 to 30 MHz) has microcornputerized 
preset oushbutton -uning, for program-
ming 12 differant boadcasts, or the 
same broaccist 12 days in a -ow. Auto-
mat cally. It even 1E.S a quartz alarm 
cloc•< t -fat turns the radio on anc off to 
play your favcrte broadcasts. 
The Coma- and Series RE-3100 and 

RF-53X. Two more ways to roam the 
glDbe at -1e speed c' s:und Only horn Panasoric. 
Shorwave r&er tic n will vary with alienne , weather conditions. opecatoes 
geog-aphic I.  ioi and other aoto-s. An ) sde an nna may be -equiried for 
meziarunshcitwa-e reception. 

I-Bed on a Toa-ion of su Nesteclreta I ri :es 

This Panasonic Command Series 
shortwave receiver brings the state of the art 
closer to the state of your pocketbook. 
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With PLL Quartz Synthesized Tuning and Digital Frequency Readout. 

Panasonic 
just s ighly ahead cf our time. 



Tim Daniel N8RK 

73 Magazine Staff 

Four New Books for the 
Experimenter 

magine that it is a rainy 
Saturday afternoon. Sol 

has gone on a rampage, 
leaving your favorite DX 
band in disarray. Instead of 
searching for a new country 
to work, you decide to 
warm up the soldering iron 
and build a simple yet use-
ful project. Next you turn to 
the bookshelf to find a 
source for your rainy day 
fun. 

Beginner's Handbook 
Of IC Projects 

The lucky experimenter 
will find a copy of the 
Beginner's Handbook of IC 
Projects by David Heiser-
man. This 216-page Pren-
tice-Hall publication covers 
building, troubleshooting, 
understanding, and testing 
elementary integrated cir-
cuit projects. The emphasis 
is on construction. Each of 
the 84 projects has a 
schematic diagram accom-
panied by a parts list and 
brief description of circuit 
operation. The author en-
courages the builder to use 
a solderless breadboard to 
debug and experiment with 
the circuits; they can later 
be built in a more perma-
nent fashion. 
The circuits in the Begin-

ner's Handbook of IC Proj-
ects range from a "Simple 
Light Flasher" to a "15-
Channel Rf Synthesizer." 
The parts required to build 
the projects include garden 

variety TTL chips as well as 
more exotic linear ICs. If 
your junk box is not up to 
snuff, then you can get 
most of the components 
from Radio Shack or one of 
the mail-order houses. De-
tailed pinout and function 
information for the ICs is 
given in an appendix. 

The projects in this hand-
book are not earth-shatter-
ing achievements that will 
change your life, but they 
are certainly fun and edu-
cational. If you are a hands-
on type who enjoys simple 
yet state-of-the-art projects, 
then consider adding Begin-
ner's Handbook of IC Proj-
ects to your library. Both 
hardbound and paperback 
editions are available from 
Prentice-Hall, Englewood 
Cliffs NJ 07632. 

Ed No/I's Solid State Circuit 
Files, Volumes I and II 

Have you ever wondered 
just what a common collec-
tor amplifier does or how a 
counter circuit works? Your 
search for this kind of infor-
mation might lead you to 
Ed No/I's Solid State Circuit 
Files. This two-volume set is 
published by Howard W. 
Sams and Company. Each 
book is designed to give 
electronics buffs practical 
experience with the circuits 
that form the building 
blocks for our modern-day 
technological wonders. 

Volume I of Solid State 
Circuit Files covers bipolar 
transistor, FET, and linear 
IC circuits. There are more 
than 60 circuits, starting 
with simple transistor am-
plifiers and progressing to 
the popular linear IC de-
vices. Each file includes a 
circuit diagram, a detailed 
technical description, and a 
suggested procedure for ex-
perimentation. Digital cir-
cuits are featured in Vol-
ume II. The 61 files are 
evenly split between CMOS 
and TTL applications that 
range from basic gate func-
tions to multichip counter-
display designs. 
The student or serious ex-

perimenter who is armed 
with Solid State Circuit 
Files, a breadboard, and a 
handful of parts can obtain 
a good understanding of 
what makes a circuit tick. If 
you have already mastered 
the basics, then the circuit 
files can be a helpful refer-
ence when you want to re-
fresh your knowledge of a 
specific circuit: Volumes I 
and II of Ed No//'s Solid 
State Circuit Files are 
available from Howard W. 
Sams and Co., 4300 West 
62nd St., PO Box 7092, Indi-
anapolis IN 46206. 

Troubleshooting 
Solid-State Circuits 

The third book that you 
might reach for on a rainy 
afternoon would be Trou-

bleshooting Solid-State Cir-
cuits by George Loveday 
and Arthur Seidman. The 
core of the text centers on a 
"concise description of ma-
jor solid-state devices and 
their operation in practical 
circuits  followed by a 
discussion of how these de-
vices and circuits fail and 
what troubleshooting tech-
niques are employed to iso-
late and correct the fault in 
minimum time." 
Troubleshooting Solid-

State Circuits is written as a 
study text for a course in 
electronics troubleshoot-
ing. There are exercises for 
the student to solve and 
answers to the exercises in 
the back of the book. This is 
not a how-to-do-it style 
book. You won't find step-
by-step instructions to build 
a super-duper bang box; in-
stead, you will have a 
resource for learning how 
basic circuits operate and 
how to diagnose their ills. 
The first chapter can be 

particularly helpful to a 
beginning troubleshooter, 
since it describes how to 
use measuring instruments 
as well as the basic pro-
cedures used to diagnose 
even the most complex 
electronic equipment. A 
106-page softbound edition 
of Troubleshooting Solid-
State Circuits is available 
from John Wiley & Sons, 1 
Wiley Dr., Somerset NJ 
08873.• 
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Terry L. Dobler WA7ZGP 

1205 Howard 
Boise ID 83706 

CB to 10 
part XXXI: simplified offsets 

W ith the growing 
number of CB-to-10-

conversion articles, an urge 
to do my part and liberate 
one from 11 meters finally 
got the best of me. I ob-
tained a Realistic TRC-452 
and was then faced with the 
problem of which of the 
many band plans to use. A 
listen on 10 with the FT-101 
only served to compound 
the problem. Then along 
came the January, 1980, 73 
with a CB-to-10 FM conver-
sion, and I was sold! 

A Sams for the 452 was 
obtained and studied at 
great length. The TRC-452 
uses a uDP-585 chip as the 
heart of the synthesizer. 
This chip has a BCD pro-
grammable divider, so it 
was decided to use thumb-
wheel switches for channel 
selection. 

A 

INPUT 

C a 

IR1 
92011 

1 82 

j R3 

92023 

92011 

The unit was then placed 
on 10 FM using the January, 
1980, and November, 1978, 
73s as a guide. The cover-
age using the thumbwheel 
switches is 29.000 to 29.990 
MHz, so care must be used 
to ensure that all transmis-
sions are in the amateur 
bands, but no trouble has 
been experienced with this. 
If you are nervous, an addi-
tional circuit could be add-
ed to prevent out-of-band 
transmission, but that's 
another project. 

The only thing left to do 
was to find a simple circuit 
to obtain the 100-kHz offset 
used by repeaters on 10. 
Another search through 
back issues of 73 yielded 
the 600-kHz offset for 2m 
which became the inspira-
tion for the circuit in the ac-
companying diagram. 

The offset circuit con-
sists of two main portions: 
the subtraction logic and 
the switching logic. It is 
placed  between  the 
100-kHz BCD switch and 
the programmable divider 
inputs. Four exclusive NOR 
gates are used to achieve 
subtraction in conjunction 
with two NAND gates used 
as inverters and four 1N914 
diodes wired as OR gates. 
The 74LS266 was chosen, as 
were all of the parts used, 
because it is readily avail-
able. Since it uses open col-
lector outputs, resistors R7 
through R10 must be used, 
but if a 74135 exclusive 
NOR gate package can be 
located, the four collector 
resistors can be eliminated, 
further simplifying con-
struction. Resistors R1 
through R6 are all pull-
down resistors to ensure 
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that the gates see the cor-
rect logic levels. 
The 74157 is a quad 

2-line-to-1 data selector. A 
pair of 7400 NAND gates 
and a 7805 regulator to in-
terface the offset circuit to 
the radio make up the 
switching  logic.  The 
TRC-452 uses an 8-volt line 
which goes low on transmit 
to switch the radio between 
receive and transmit. This 
line is brought down to the 
5 volts required by the TTL 
logic by the 7805. A switch 
on the front panel is used to 
remove the 8-volt transmit 
line when no transmit offset 
is desired. 
If you sit down and work 

out the innards of the sub-
traction logic, it will be-
come obvious that it is a 
binary rather than a true 
BCD subtraction, but this is 
really only a problem using 
BCD switches when 1 is sub-
tracted from zero. The an-
swer is 15 instead of the 9 
we would get with a BCD 
subtraction. Rather than 
add more circuitry to gloss 
this over, I decided to use a 
NAND gate left over to 
sense this invalid code and 
inhibit the offset. This is the 
function of U3C and con-
forms with the main design 
goal of a simple, easy-to-
build circuit. 
Hopefully, this 100-kHz 

offset will be of use to 
others who are converting 
this or similar CB units for 
use on 10-meter FM. Pick 
up your soldering iron and 
have at it! I'll see you on 10 
FM.• 
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SAVE  $600 
h qiiia  
Iowa& litti maDeat 
E-X-T-E-N-D-E-D 
During the month of August AES purchased 
a bunch of the HY-GAIN Super Tower & 
Antenna Deals for stock. Limited quantity 
still available - first come first served!. 
Here's what you get!... 

HY-GAIN HG52SS 52' Self Supporting Crank-Up 
Tower for antennas up to 9 ft2 @ 50 mph. All steel with 
improved guide system for close-tolerance structural 
support, hand-cranked winch. Inside and outside sur-
faces hot-dipped galvanized. Requires no guying at 
rated load, retracts to 21' for weather or service. With 
base & rotator plates, 10' mast & (3) coax supports. 

HY-GAIN TH5DX Thunderbird 5 element triband 
beam for 20, 15 & 10 meters. Three active elements on 
15 & 20m; four active on 10 meters. High average gain 
and front-to-back ratio; handles maximum legal power. 
Boom length 18', longest element 31', turning radius 
18', wind area 6.4 ft', wt. 50 lbs. Includes BN-86 balun. 

HY-GAIN 21300 Trap Doublet for 40 & 80 meters. 
pretuned traps, true half -wave length performance on 
both bands. Overall length 101'. Includes weatherproof 
center insulator, end insulators and BN-86 balun. 

HY-GAIN HDR300 Heavy-Duty/Digital Readout 
Rotor. A rugged, dependable rotor with a digital readout 
console control. Rated for 25 ft2 of antenna area, tower 
mounted. Stall torque: 5000 in/lbs., Braking torque: 
7500 in/lbs. Readout out accurate tot 1°. Mast sizes 
l'4"to 3" 0.D., requires 8-conductor control cable. 

Here's what it costs!... 
Model & Description  Ham Net 

HG52SS Crank-up Tower. .... $990.00 

HG10 10' mast   56.00 

HGCOA Coax Arms (3)   39.00 

TH5DX Tr-Band Antenna .. • • 289.95 
2BDQ Trap Doublet   59.95 

BN-86 Baluns (2)   31.90 

HDR300 Rotator   499.95 

Total Ham Net Value  $1966.75 

You Pay Only .. $1366.75* 
'Add $40 to substitute TH6DXX for TH5DX. 

YOU SAVE  $600.00 
PLUS FREE DELIVERY 
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C-7800 450 Mhz FM Transceiver 
(1) Mode selector (2) Squelch (3) Push on/volume control (4) Power selector (5) Channel selector (6) 
Memory enter key (7) Spare key (8) Memory recall key (9) MHz key (10) Scan all key (11) Call key (12) 
Scan memory key (13) CCL Key (14) Scan mode switch (15) Scan speed switch (16) S/RF meter (17) UL 
indicator (18) RI indicator (19) R2 indicator (20) Freq. display (21) Stand (22) Frequency up-down control 

8-bit Microcomputer: 
The C-7800 incorporates an 8-bit microcomputer with high processing capabil-
ity. The brand-new LSI, which has been developed especially for this trans-
ceiver, has a huge memory capacity twice that of conventional LSIs. A full 16K 
bits for read only memory (ROM) and 0.6K bits for random access memory 
(RAM). This is the brain of the C-7800 which precisely controls the many active 
functions such as multi-mode scanning and 5-channel memory. It actually 
memorizes, thinks, and makes decisions for quick and correct channel control. 

The microcomputer offers the following functions: 
• Capable of memorizing, or programming any five (5) frequencies. • Scans up 
and down the five stored channel frequencies. • A frequency range from 438 Mhz 
to 449.975 MHz divided into 12 steps of 1 Mhz each, and each 1 Mhz span 
scanned up and down at 25 or 50 KHz intervals. • Automatic search for busy or 
vacant channels. • Two switchable scanning speeds. • A higher priority given to 
the call channel. • Memory back-up. Preprogrammed channel frequencies are 
maintained in the memory when the main power to the unit is switched OFF. An 
abnormal low supply voltage makes an internal DC-DC converter maintain the 
back-up voltage at a constant level. • Up to 480 channels can be selected using 
the non-contact channel selector which has 24 steps per rotation (240 channels 
at 50 KHz interval and 480 channels at 25 Khz). 

RECEIVER SECTI ON 
Receiver type   Double superheterodyne 
IF frequencies   1st: 21.4 MHz, 2nd: 455 kHz 
Sensitivity: 0.5uV (20 db QS), 0.4uV (12dB SINAD) 
Pass bandwidth   ..±7.5 KHz (-6dB) 
Selectivity   Greater than 60 dB at ±25 kHz 
Squelch threshold sensitivity   0.2uV 
AF output  2w into 8 ohms @ 10% distortion 
AF load impedence   8 Ohms 
Standby current   0 6A 

TRANS MITTER SECTI ON 
Transmitter power output   10 watts/1 watt 
Output impedence  50 ohms 
Spurious response rejection   -60 dB 
Maximum frequency deviation  +5 kHz 
Modulation type   Variable reactance 
AF response   300 Hz to 3000 Hz 
Microphone input impedence   600 ohms 
supply voltage/current   13.8 vdc/4.5 A 
Size   6.6"w 2.3"h 9.4"d, 6.6 lbs 

New AES Branch - CLEAR WATER, Fla., 1898 Drew St. Ph. (813) 461-4267 

STORE HOURS: Mon, Tue, Wed & Fri 9-5:30; Thurs 9-8; Sat 9-3 
LAS VEGAS & CLEAR WATER stores NOT open ThurNday evenings. 

E-X-P-A-N-D-E-D WATS PHONE HOURS 
Our MILWAUKEE Headquarters will answer the Nationwide WATS line 
1-800-558-0411 until 8 pm (Milwaukee time). Monday thru Thursday. 

Call Toll Free: 1-800-558-0411 In Wisconsin (outside Milwaukee Metro Area) 

1-800-242-5195 

AMATEUR ELECTRONIC SUPPLY, 
4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 - Phone (414) 442-4200 

  AES BRANCH STORES  ASSOCIATE STORE 
WICKLIFFE, Ohio 44092  ORLANDO Florida 32803  LAS VEGAS, Nevada 89106  ERICKSON COMMUNICATIONS 
28940 Euclid Avenue  621 Commonwealth Ave  1072 N Rancho Drive  CHICAGO, Illinois 60630 
Phone (216) 585-7388  Phone (305) 834-3238  Phone (702) 647-3114  5456 N Milwaukee Avenue 

Ohio Wats 1-800-362-0290  Fla Wats 1 800 432 9424  Pete WA8P1A 8, Squeak. AD7K  Phone (312) 631-5181 
Outside Ohio 1 800-321 3594  Outside Fla 1 800 327 1917  Outside Nev 1 800-634 6227  Outside ILL 1 800-621-5802 
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ALPHA 
ALPHA 
ALPHA 

AEA MORSEMATIC 
MM-1 KEYER 

COMPUTERIZED KEYER . . GREAT FOR 
CONTESTING, DX OR CODE PRACTIC 

CASH 
PRICE 
$175.00 

CK-1 CONTEST 
KEY ER $129.95 

KT-1 KEYER/TRAINER $129.95 

ME-1 MEMORY EXPANSION 
BOARD FOR MM-1 KEYER $59.95 

MK-1 STANDARD KEYER $79.95 
MT-1 MORSE TRAINER $99.95 

'WP M VHF ANTENNAS 
ISOPOLE 144 OR 220 JR.  $29.95 
ISOPOLE 144 OR 220 SR.  $39.95 

.1 600 Ma. 
A.C. SUPPLY 
$14.95 

AC-2 350 Ma. 
$9.95 

HANDHELD SPECIALS! 
YAESU 
KEN WOOD 
ICOM 
TEMPO 
TEMPO 

FT-207R 
TR-2400 
IC-2AT 
S1-T 
S-1 

$259.95 
$299.95 
$239.95 
$249.95 
$229.95 

*TR-2400 AND FT-207R SPECIAL 
—LIMITED OFFER—SUBJECT TO STOCK ON HAND 

ALPHA AMPLIFIERS: 
IN STOCK 

374A 
78 
76PA 

C.D.E. ROTATORS 

HAM IV ROTATOR $165.00 
TAILTWISTER  $235.00 

$2155 00 
$2865.00 
$1975.00 

WRITE FOR COMPLETE SPECIFICATIONS ON AEA 
KEYERS OR ALPHA AMPLIFIERS 

WE STOCK KEN WOOD, ICOM AND YAESU 

SEND $1.00 FOR CATALOG AND USED LIST AND 
WE WILL ADD YOU TO OUR MAILING LIST 

No Sales Tax in Montana. 

CALL TODAY! 
406-259-9554   

CON LEY RADIO SUPPLY 
318 N. 16TH ST., 
BILLINGS, MT 59101 

MOW! 
Hfil Communications Is Proud 
To Announce That Our 
Amateur Radio Products Are 
Being Stocked fit The 
Following Leading Amateur 
Dealer Stores: 

EASTERN UNITED STATES:  SOUTHERN UNITED STATES: 

AMATEUR ELECTRONICS 
SUPPLY 
28940 Euclid Ave. 
Wickliffe, OH 44092 
(216) 585-7388 

ELECTRONICS INTER-
NATIONAL SERVICE CORP. 
11305 Elkin Street 
Wheaton, MD 20902 
(301) 946-1088 

MID WEST UNITED STATES: 

AMATEUR ELECTRONICS 
SUPPLY 
4828 W. Fond du Lac Ave. 
Milwaukee, WI 53216 
(414) 442-4200 

DIALTA AMATEUR RADIO 
SUPPLY 
212 48th Street 
Rapid City, SD 57701 
(605) 343-6127 

UNIVERSAL AMATEUR RADIO 
1280 Aida Drive 
Reynoldsburg, OH 43068 
(614) 866-4267 

WESTERN UNITED STATES: 

AMATEUR ELECTRONICS 
SUPPLY 
1072 N. Rancho Drive 
Las Vegas, NV 89106 
(702) 647-3114 

CW ELECTRONICS 
800 Lincoln Street 
Denver, CO 80203 
(303) 832-1111 

HENRY RADIO, INC. 
2050 S. Bundy Dr. 
Los Angeles, CA 90025 
(213) 820-1234 

ACK RADIO SUPPLY COMPANY 
3101 4th Ave. South 
Birmingham, AL 35233 
(205) 322-0588 

AGL ELECTRONICS 
13929 N. Central Expwy 
Suite 419 
Dallas, TX 75243 
(214) 699-1081 

AMATEUR ELECTRONIC 
SUPPLY 
621 Commonwealth Ave. 
Orlando, FL 32803 
(305) 894-3238 

AMATEUR ELECTRONIC 
SUPPLY 
1898 Drew Street 
Clearwater, FL 33515 
(813) 461-4267 

AMATEUR RADIO CENTER 
2805 N.E. 2nd Ave. 
Miami, FL 33137 
(305) 573-8383 

BRITT'S TWO-WAY RADIO 
2508 N. Atlanta Rd. 
Bellmount Hills 
Shopping Center 
Smyrna, GA 30080 
(404) 432-8006 

GISMO COMMUNICATIONS 
2305 Cherry Road 
Rock Hill, SC 29730 
(803) 366.7157 

MADISON ELECTRONICS 
1508 McKinney Ave 
Houston, TX 77010 
(713) 658-0268 

N & G DISTRIBUTING CORP. 
7201 N.W. 12th Street 
Miami, FL 33126 
(305) 592-9685 

RAY'S AMATEUR RADIO 
1590 US Highway 19 South 
Clearwater, FL 33156 
(813) 535-1416 

Call Or Stop-In end See 
Ha Equipment et Your 
Favorite ernateur Dealer. 
Write today for HAL's latest RTTY catalog. 

HAL COMMUNICATIONS CORP. 
Box 365 

Urbana, Illinois 61801 

217-367-7373 



02100 
liAL Puts MORE Behind Mc Buttons 

45-1200 Baud RTTY 
1-100 WPM Morse 

Code 

72 or 36 
Character 
Lines 

2 Page 
Display 

Black 
or 

White 
Characters 

Unshift 

Indicator Space  
on Screen  (For Baudot) 

Status  on 

Half 
or  Auto 
Full  TX/RX 
Duplex  Control 

Synchronous 
Idle 

("Diddle") 

DATA 

mmun cat ons Te minil  CT2100 
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k 
Auto All 3 RTTY 
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Four Internal  Mark-Hold  Shifts 
RTTY Demodulators  (High or Low Tones) 
• High Tones (U.S. Standard) 
• Low Tones (IARU Standard) 
• 103 Modem (1070/1270 HZ) 
• 202 Modem (1200/2200 HZ) 

1 
1 

Audior or Transmit 
RS232  and Receive 
Data  With RTTY Loop Devices 

LED Tuning Indicators  Input Audio 
-Plus-  From 

On-Screen Tuning Bar  Receiver or Tape 
-Plus-

Ext. Scope Connections 

---CT2100 System:   
• CT2100 Communications Terminal 
• KB2100 Keyboard 
• Video Monitor 

• Printer (300Bd Serial ASCII-MPI-88G) 

• 24 Line Display 
• 2 Pages of 72 

Character Lines 

-Or-

4 Pages of 36 

Character Lines 

• Split Screen 

(with KB2100) 

• RM2100 Rack Adapter 
• MSG2100 2000 Character 

"Brag Tape" ROM 

I .8 .I I I 

I  I 

1 1 1 1 1 1 1 

8 1 I I 1  • 

• 

HAI ( OMMUNICATIONS CORP. 

Box 365 

Urbana, Illinois 61801 

217-367-7373 

9 TV Monitor 

KB2100 

MONITOR 

1  
Audio Monitor 
For Either 

Input or Output 
Signals 

Internal Speaker 
Plus External Output 

NO W! HAL Equipment is 
in stock at leading Amateur 
Dealers. 



Stirling Olberg W1SNN 

19 Loretta Road 
Waltham MA 02154 

An X-Band Swept-Signal Source 
one for the road 

Tuning up a waveguide 
filter for an X-band re-

quirement can be a tedious 
job. A swept-frequency os-
cillator seemed to be in 
order. The sweep circuit 
must tune an oscillator 
across the band of interest. 
It should provide a voltage 
ramp which rises in ampli-
tude, abruptly falls to zero, 
and then repeats itself. The 
width and amplitude must 
be adjustable in order to 
control sweeping in the 
band of interest. This same 

125 135 
VOLTS DC 

sweep voltage could be 
used to provide the hori-
zontal sweep for an oscillo-
scope, and when a detected 
output is applied to the ver-
tical amplifier of the oscil-
loscope, a visual pattern of 
the passband of the filter 
can be observed. This form 
of presentation also would 
be helpful when tuning up 
an X-band horn antenna, al-
though a sensitive receiver 
would have to provide the 
vertical sign. 
A sweep circuit was de-

RA MP SIGNAL FOR S WEEP 
AND SYNCHRONIZATION 

RAMP 

PRESENTATION 

BLANKED 
MARKER 

RAMP AND POWER 
SUPPLY ELECTRONICS 

30-MHz AMPLIFIER 

DETECTOR OUT 

iNEPRUT: C A L 

ORIZONTAL 
INPUT  IN 

signed which was applied 
to the varactor tuning ca-
pacitor of a Gunn diode os-
cillator. It performed very 
well for both applications. 
A waveguide cavity wave-
meter then was inserted in 
the detection waveguide to 
provide a discontinuity in 
the trace which could be 
moved as the cavity wave-
meter was adjusted. This 
provided markers that 
would assist in indicating 
passband widths, and when 
the amplitude was calibrat-

MARKER 
SOURCE 

WIRACTOR TUNING 

  GUNN DIODE BIAS 

DOPPLER OUTPUT 

f 
DETECTOR 

AANSCEIVEI \ 
HORN   

\  HORN /  
UNDER 
TEST 

TRANSMITTER 

Fig. 1. Block diagram of method of presentation of swept signal. 
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ed, also indicated levels of 
attenuation or gain. 
The filter being pro-

cessed using the above 
technique is part of the 
front end of a radar detec-
tor which is centered on 
10.525 GHz, the X-band 
police radar assignment. 
The filter forms a preselec-
tor for a varactor-tuned 
Gunn oscillator transceiver 
front end manufactured by 
Microwave Associates. The 
detected output of the 
transceiver is fed into a 
30-MHz i-f amplifier. The 
combination makes an ex-
tremely sensitive radar de-
tector. 

The output of the super-
heterodyne receiver de-
scribed above is directed in-
to an alarm system which 
was tripping on signals from 
other services which were 
outside of the police radar 
band. The receiver also is 
used on the X-band amateur 
assignments. When the 
manual tuning control volt-
age is replaced with the out-
put of the sweep circuit and 
the detected output and 
sweep voltages are applied 
to an oscilloscope, a pan-
oramic view of the spec-
trum can be observed. 
A second, swept Gunn 



oscillator is used in the 
manufacture and tune-up 
of horn antennas for radar 
detectors which I manufac-
ture. The receiver described 
above is located at a con-
siderable distance from the 
transmitting horn, and the 
sweep voltage from the 
transmitting oscillator is ap-
plied to the receiver varac-
tor tuning over a long cable. 
This allows the receiver to 
be swept in synchronism 
with the transmitter and the 
resulting oscilloscope pre-
sentation used to assist in 
making adjustment to the 
horn antennas. 

Considerable care in set-
ting up an antenna range as 
described must be exer-
cised. It must, at my loca-
tion, be arranged so that the 
transmitting horn is at right 
angles to the nearby high-
way (which is in view) so 
that jamming will not occur 
to the Blue Wagons parked 
along the highway. 

A block diagram (Fig. 1) 
of the test setup will give a 
good idea of how to apply 
the sweeper circuit to a sim-
ilar Gunn diode setup. A 
Gunnplexer is used in the 
amateur band receiver, but 
without the oscilloscope 
since mountaintopping is 
hard enough without the 
weight of my old Tektronix 
535. The circuitry shows 
how it is all done, with em-
phasis on sweeping the 
transitting oscillator's 
50-milliwatt output. The 
use of a higher-power Gunn 
oscillator is anticipated 
which will increase the 
transmitting distance. 

Let's take a look at the 
sweeper circuit (Fig. 2). It 
consists of a pulser keying a 
monostable oscillator to 
produce a very linear ramp 
voltage. This voltage is fed 
into a source-follower be-
cause the output of the 
ramp is taken from the 
junction point of the timing 
capacitor, C, and its switch. 
This is a fairly high-imped-
ance point and loading can 
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Fig. 2. Sweep circuit and power supply for a swept-frequency Gunn oscillator. 

destroy the ramp linearity. 
The FET source-follower is 
fed into an emitter-follower 
which provides the output 
voltage and current re-
quired to drive the varactor 
tuning over the required 
voltage excursion. 

The two integrated cir-
cuits are 555 timers. One is 
connected as an astable os-
cillator to produce the trig-
ger pulse for the second 555 
which is connected as a 
monostable circuit. The 
timing of each of these 
units can be made adjust-
able and some further de-
scription will assist in decid-
ing how fast it should be 
made to sweep. 

A 50-milliwatt Gunn os-
cillator swept over a 
100-MHz frequency band in 
0.8 seconds would cause 
only small problems to any 
kind of radar since the time 
on a particular frequency 
would be only a very small 
part of the sweep time. But 
I needed an oscilloscope 
presentation and, of course, 
a faster sweep, at least a 
30-Hz rate. A sweep rate at 
this speed will draw little at-
tention to its originator 
because it is below the radi-
al velocity of an X-band 
signal.' 

This velocity factor, 31.4, 

multiplied by the desired 
detection speed of a radar 
determines the rate which is 
used for the display system 
of the radar. Example: 1884 
divided by 31.4 Hz equals 
60 miles per hour. So, if the 
swept rate is less than 31.4 
Hz, it will not indicate be-
cause most police radars 
are calibrated to plus or 
minus 1 mph. The radar re-
ceiver, of course, will de-
tect the signal, and, in fact, 
it may just jam it so that it 
cannot indicate any speed. 
The best way to use this de-
vice is keep it pointed away 
from roads and highways 
when tuning up your radar 
detector. 

The circuitry shown uses 
all fixed values so that the 
sweep frequency will be be-
low the radial velocity de-
scribed. The components 
marked A, B, and C can be 
changed to suit the needs of 
the constructor. Resistors A 
and B can be potentiome-
ters and capacitor C will 
have to be changed accord-
ingly. Consultation of data 
sheets' for the timing rates 
for the monostable and as-
table circuits will save con-
siderable time in choosing 
the right values. 

The MA 87125 varactor-
tuned Gunn oscillator 
transceiver used in the 

swept-signal source re-
quires 650 milliamperes of 
current for the Gunn diode 
bias. A circuit shown as part 
of the sweeper circuitry, 
marked bias regulator, will 
provide ten volts maximum 
at the desired current for 
this purpose. If a greater 
power output Gunn unit is 
used, a larger regulator will 
be required. A 78-series reg-
ulator will handle currents 
over 1 Ampere. 

The circuitry shown was 
built as a breadboard on a 
small piece of perfboard 
with flea clips serving as 
solder points for the com-
ponents. No particular care 
was given to parts place-
ment and no problems were 
encountered with the cir-
cuit wired in this manner. 
Several other units were 
made to be used mobile 
and were mounted on a 
printed circuit board manu-
factured by Peters Publica-
tions, PO Box 62, Lincoln 
MA 01773, and will be avail-
able shortly at a moderate 
cost. 

When construction is 
complete, it is advisable to 
make the following simple 
tests without connecting 
the Gunn system to it. To do 
this, apply 12.5 to 13.5 volts 
to the input voltage termi-
nal. This voltage can be 
supplied from an automo-
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bile storage battery or any 
convenient source. If a 
vehicle battery source such 
as a cigarette lighter jack is 
used, additional filtering is 
needed to keep out alterna-
tor or generator whine. Ad-
just potentiometer D to 
provide a reading of 4 volts 
as indicated on a voltmeter. 
This will guarantee that the 
sweeper starts off at the 
center of the tuning range 
of the varactor tuning sys-
tem for the Gunn oscillator. 
Next, adjust potentiometer 
E to indicate 10 volts at the 
point indicated for the 
Gunn diode bias voltage. 

You may now connect 
the transceiver to the sweep 
circuit card. Be sure that 
you remove the dc supply 
while you are connecting 
the circuit to the transceiv-
er. This unit costs consider-
ably more than you want to 
throw away by blowing a 
Gunn diode or varactor 
with a spike caused by a 

soldering iron or some oth-
er fluke. 

When all connections are 
completed and you are sure 
of them, turn on the dc sup-
ply. You should be able to 
detect rf output from the 
Gunn oscillator with an rf 
detector. If none is avail-
able, connect a voltmeter 
to the Doppler output sol-
der pin and terminate this 
point with a 500-Ohm resis-
tor. When the Gunn diode is 
oscillating, the correct out-
put voltage should be 0.2 
volts across this resistor. If 
it is higher, adjust the screw 
found in the waveguide 
flange (just behind where 
the antenna connects) until 
the 0.2 volts appears. Make 
sure the antenna is pointing 
away from reflecting sur-
faces when making this ad-
justment. 

Now that these adjust-
ments have been made, you 
can be certain that the os-
cillator is sweeping from 

10.465 GHz up to 10.525 
GHz. With the voltmeter 
connected across the varac-
tor tuning pin, readjust po-
tentiometer D so that the 
meter now reads 8 volts. 
With the voltage set at this 
point, the ramp will pull the 
oscillator through its range 
and sweep approximately 
± 60 MHz either side of the 
center frequency according 
to the manufacturer's spec-
ifications.' The sweep lin-
earity is considerably better 
than the tuning linearity of 
the varactor diode, so 
bunching up of the swept 
frequency will exist on the 
high end. A small jump oc-
curs at the low end which is 
caused by the breakover 
point of the same diode, 
also contributing to a non-
linear start of the ramped 
frequency. 

When using this device 
outside or in a vehicle, it 
must be remembered that 
the oscillator is subject to 
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and corrosion 
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moisture proof connections. 
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disconnect fittings and reseal them with 
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• A must for satellite TV-microwave work 
-wire antenna at solder joints- in the shack 
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2 rolls $5.00 postpaid.  r407 
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C COAX-SEAL " the new space age material that is quick and 
simple to apply. Remove backing from approximately 6" of plastic 
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temperature problems as is 
any free-running oscillator 
for which temperature 
compensation has not been 
made. The manufacturer 
states that these units are 
tuned at the factory to the 
specified center frequency 
± 5 MHz with 4 volts on the 
tuning varactor, and that 
the electronic tuning stabil-
ity is — 350 kHz per degree 
C. With this information 
available, it should be evi-
dent that the sweep fre-
quencies available from 
this unit are seriously af-
fected in the New England 
weather, so in the winter 
the antenna range is not in 
use and 20 meters is again 
my meat. 
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p-essed, a brief musical tone indicates positive entry into the microcomputer 
OMPARE' 

• PUSHBUTTON  FREQUENCY CONTROL FROM MICROPHONE OR 
PANEL: Frequency is selected by buttons on the front panel or microphone. 
• 8 CHANNEL MEMORY: Each memory channel is 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. 
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Wm. Denison Y. Rich KB3QD 
7180 Brighton Road 

Pittsburgh PA 15202 

Battery Check! 
do your nicads measure up? 

Once upon a time, I was 
sent two boxes of AA 

cells for use in a pair of His. 
Both of the His received 
well after the cells had 
been installed, but only one 
would transmit. Swapping 
battery packs revealed that 
the problem was in the bat-
teries, not in the His. The 
relatively low drain in the 
receive mode was support-
able; the high drain in the 
transmit mode was not. 

The solution was to 
grade the cells, using the 
setup shown in Fig. 1(a). 
This test is similar to the 
lead-acid cell tester which 
used to be used before car 
batteries were sealed. See 
Fig. 1(b) for this antique 
device. Caution: Do not test 
any high capacity cells this 
way with a VOM. Be sure 
your VOM will handle the 
peak currents shown. 
Short-circuit currents for 
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three common sizes of car-
bon-zinc cells are shown in 
Table 1. These are typical 
and may vary. Note that ex-
tended testing is self-de-
feating. About 5 seconds 
should be enough for you 
to take a reading. 

The trouble with cells is 
that they all have some 
amount of internal resis-
tance (R,nt). When this is 
low in relation to the load 
resistance (when the HT 
was in the receive mode, for 
example), then it may be ig-
nored. When the internal re-
sistance of the cell is high in 
relation to the load, as with 
the HT in the transmit 
mode, then most of the cell 
voltage will be dropped 
across Rim. The load will 
receive only a fraction of 
the total cell voltage and 
the load current will be 
limited by Rint . 

In the case of a battery of 
several cells, as in the His 
mentioned, one or two bad 
cells did render an entire 
pack seemingly useless. 
"The batteries are dead." 
Really, it is better to say, 

A 

AMMETER 

CELL 

8 

"Some or all of the cells 
may have a high internal 
resistance." More words, 
but cheaper than replacing 
otherwise good cells. 
Internal resistance in-

creases with the age of any 
dry cell. This is why the 
term "shelf life" is used. 
Most cells will always mea-
sure full voltage, even near 
the ends of their useful 
lives. Only really fresh cells 
will deliver full current. 
Finally: The subject of 

this article is the testing of 
carbon-zinc dry cells. Alka-
line, nicad, gell, and lead-
acid cells should be tested 
with discretion. For high ca-
pacity cells, a circuit similar 
to Fig. 1(b) with a low value 
resistor at R1 could be used 
until you have some idea of 
what the peak current will 
be. Be kind to your meter!M 

D 3 3 A 

C 3.7 A 

AAA 2.7 A 

Table 1. Short-circuit cur-
rents for three common cell 
types. 

VOLT ME TER 

Fig. 1. Cell testing with a VOM (a) and an automotive cell 
tester (b). Rint is shown with dotted lines because it is invisi-
ble in most cases. This is discussed in the text. R1 would be 
perhaps 0.01 Ohm for an automotive cell tester, and from 1 
to 10 Ohms for typical amateur applications. 
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YOU'VE SEEN THE REST... 

NOW LOOK AT THE BEST! 

MK B-2000 

• 500 Character text buffer with BREAK feature 
which allows you to transmit without clear-
ing your preloaded text. 

• Ten 40 Character programmable message 
memories which can be run together or made 
to call each other for longer messages. 

• Buffer can be operated in character, word, or 
line mode and preloaded for later trans-
mission. Word mode allows you to send 
smooth code, even if you "hunt and peck." 
Each word can be typed in and edited before 
it is transmitted. Pressing the space bar will 
transmit the word. Also, selected segments 
of the text buffer can be repeated. 

• Cassette interface allows you to record and 
transmit very long messages or code prac-
tice tapes using a standard cassette re-
corder. 

• Built-in 110 VAC Power Supply 
• Attractive anodized brushed aluminum and 
gray wrinkle finish case provides excellent 
RF shielding, only 13.3 x 9.4 x 3.5 in. 

• MORSE Features include a 1-199 WPM speed 
range, 9 setting weight control, 10 settings of 
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acter groups of letters or letters, numbers 
and punctuation. Spec!al keys for CQ,DE,BK, 
AR,AS,BT,SK,VE,KN and error. Rugged solid 
state outputs for positive or negative keying. 
Built-in sidetone with adjustable tone and 
volume controls. Tune key for transmitter 
tuning. 

• RTTY  Features  include 60,66,75,100,132, 
WPM Baudot speeds and 110,300 baud on 
ASCII. Automatic CR/LF with selectable 1-72 
character line lengths, automatic LTR-FIG 
shift, CW ID, QBF and RY test messages, 
"Brag Tape" cassette interface, sync idle, 
"Space" condition command, loop keyer out-
put and PTT line control. 

• Glass Epoxy printed circuit board with 
sockets on all integrated circuits. 

• One Year Warranty on Parts and Labor 

MKB-2000 Keyboard (Morse Only)  $319.00 

RTTY Option (Baudot and ASCII)  $50.00  AFSK Modulator 
Memory Expansion  $75.00  Reed Relay Output 

Send For 
Free Information 

Add $5.00 per unit for shipping US A 

ELECTRONICS, INC. 

$50.00 
$25.00 

VISA 

787 BRIAR LANE, BELOIT, WISCONSIN 53511  (608) 362-0410 
Specifications and prices subject to change without notice or obligation 
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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 just a 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 ® ip bill me for 1 year of 73 Magazine at $25.00 

Name   

Address   

City  State   Zip  _ 

31NB6 

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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Anew 
edition of the won 

most famous linear ampli 1 
The 2K Classic represents the culmination of fifteen years experience in developing, 
manufacturing and improving the 2K series. It remains as always a "workhorse", 
engineered and built to loaf along at full legal power for days or weeks without rest. A 
look inside shows why? No expense has been spared to make the 2K a truly "Classic" 
Amateur amplifier. Heavy duty, top quality components along with its rugged 
cnnstruction assures you of trouble free operation. The 2K Classic offers engineering 
mid features second to none. It will put your signal on the air with greater strength and 
darity than you ever dreamed possible. The 2K Classic operates on all amateur bands, 
80 through 15 meters (export models indude 10 meters). 

Features: 
• Two  rugged  Ei mac  3-500Z 
grounded grid triodes 

• Pi-L plate circuit with silver plated 
tank coil 

• Resonant cathode pi input circuit 
• Maximum legal input on all modes 
• Price: $1295.00 

0,4 1KD -5 ...Another fine member of the famous Henry Radio family of superior 
amplifiers. And were still convinced that It's the world's finest linear in 

its class. The M D-5 was designed for the amateur who wants the quality and dependability of the 
2KD-5 and 2K-4, who may prefer the smaller size, lighter weight and lower price and who will settle 
for a little less power. But make no mistake, the 1KD-5 is no slouch. Its 1200 watt PEP input (700 
watt PEP nominal output) along with its superb operating characteristics will still punch out clean 
powerful signals...signals you'll be proud of. Compare its specifications, Its features and its fine 
components and we're sure you will agree that the 1KD-5 is a superb value at only $695. 

2KD-5 We have been suggesting that you look inside any amplifier before you 
buy it. We hope that you will. If you "lift the lid" on a 2KD-5 you will see 

only the highest quality, heavy duty components and careful workmanship...attrlbutes that 
promise a long life of continous operation in any mode at full legal power. The 21(0-5 Is a 2000 watt 
PEP Input (1200 watt PEP nominal output) AF linear amplifier, covering the 8E 40, 20, and 15 meter 
amateur bands. It operates with two Eimac 3-500Z glass envelope triodes and a PI-L plate circuit 
with a rotary sliver plated tank coll. Price 8945. 

And don't forget the rest of the Henry family of amateur ampilfiers...the Tempo 2002 high power 
VHF amplifier and the broad line of top quality solid state amplifiers. Henry Radio also offers the 
3K-A and 4K-Ultra superb high power H.F. amplifiers and a broad line of commercial FCC type 
accepted amplifiers for two way FM communications covering the range to 500 MHz. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

A brand new "super" linear...the 3K Classic! Designed for the most critical 
Amateur Radio operator...the individual who wants and appreciates owning 

*  the finest. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

2050 S. Bundy Dr., Los Angeles, CA 90025 
931 N. Euclid, Anaheim, CA 92801 
Butler, Missouri 64730 
TOLL FREE ORDER NUMBER: MOM 421-0631 
For all states except California 
Calif residents please call collect on our regular numbers 

211 820-1234 
714 772-9200 
816 679-3127 MO' MI 



(  LETTERS 

TURKEYS 

The article "Wild Turkeys 1, 

FBI 0" (August) was one of the 
most informative general inter-

est stories I've ever seen in a 

ham publication. Mr. Howard 

seemed dismayed, however, 

that the individuals suspected 

of planting the remote jammer 
were not prosecuted. I would 

like to offer the following 

thoughts on the matter: 
What if the FBI had already 

staked out the jamming site 

when Mr. Howard and his two 
friends first attempted to locate 

the transmitter? And what if the 

club members had found the 

transmitter, and then were ap-
proached and questioned by the 

FBI agents? Again, here are 

some licensed hams in the 
vicinity of an illegal transmit-

ter, only instead of hunting 
coyotes, they are "trying to find 

a jammer, so they can put it off 

the air." No, Mr. Howard, with-

out any more than circumstan-

tial evidence, the Feds were 

right in refusing to prosecute 

the suspects. 

Bob Morrow WB6GTM 

Palo Alto CA 

The title you selected for the 

article on page 12 of the August 

issue of 73 ("Wild Turkeys 1, FBI 

0") reflects your prejudice and 

shows, I believe, a shameful 
lack of journalistic integrity. 

Anyone reading only the title 

would have thought that the FBI 

really goofed up badly. After 

reading the article, one finds it 

was not the FBI who goofed up, 

but the FCC and perhaps the US 

Attorney. 

Being somewhat curious, I 
contacted the author of the arti-

cle, who advised me that he 
thought the FBI did a good job, 

and that, in fact, he had sent a 
letter of appreciation to them for 

their assistance. He also said 

the title he submitted for the ar-
ticle was "The Wily Coyote 

Hunters." In his opinion, it was 

the FCC that was the "paper ti-

ger" in this case. 
If we really seek to encourage 

the FBI in the pursuit of jam-

mers and other illegal radio op-

erations, I think praise and some 
thanks are in order. Heaping un-

founded criticism on them is not 
likely to help our cause. If you 

must cast stones, it would ap-

pear you could find a more de-

serving target. 

Steve Russell WOOGJ 
Freehold NJ 

While we appreciate the efforts 
of the FBI on behalf of the ama-

teur community, we still stand 

behind the title we chose. The 
FBI, as our country's most pow-

erful law enforcement agency, 

must bear the responsibility for 

educating its agents in the art of 

gathering evidence for success-

ful prosecution. Considering the 

FBI's annual budget, we have a 
right to expect more than good 

intentions. Should we criticize 

the FCC for not prosecuting a 

case in which the only evidence 

was highly circumstantial? The 

FCC is to be congratulated for 

refusing a case that could only 
have wasted taxpayers' money. 

Individuals in our society are 

still innocent until proven guilty. 
May it always be so. —KA1LR. 

NICKEL QSLS 

Wow! That's a great idea on 
QSL cards. I need California on 

20m SSB. I think a nickel is 

about right. Here's my check. 

Please hurry! 

Larry Buhrman WA4GKG 

Chattanooga TN 

No split orders. — Wayne 

A SIMPLER WAY 

In reference to the article 
titled "Solar-Powered Align-

ment Tool" in the August 73, 

there is a way to determine a 

north-south or east-west line 
from the sun without the use 
of tables, clocks, calculations, 

etc., as are needed in said 

article. 

The method requires only a 
small area of relatively level 

ground and a stick (two or three 

H. F. Transceiver Bonanza 
List Price 
$595.00 

SWAN 100MXA 
All Solid State 

S swa m W illa 

VON 

•T 

•111 

„ , .„... 
o e • -e-

Made In U. S. A. 

• 235 Watts Input SSB & CW. 

• 80, 40, 20, 15 & 10 (28.5-29.0) 
Meter coverage. 

• VOX, NB & Calibrator built-in. 

•  12 VDC operation. 

CLOSE OUT PRICE 

$46900 
(Plus $10.00 shipping 
& handling U. S. A. 

Continental 48 States) 

Supply Limited 

• Dial  calibrated  in 1 khz incre-
ments. 

• Mobile mounting bracket included. 

Optional Accessories: Vista XX R ( 20 A.  A. C. Power supply - $9900 

Shure 404C Hand Mike  S36.00, Shure 444D Desk Mike - $48.00. 
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feet long) stuck into the ground 
or other similar device that will 

cast a shadow so the shadow of 

its top can be spotted on the 

ground. One marks the top of 

the shadow, say with a small 

rock, at one time and then a cou-

ple of hours later marks the top 

of the shadow. A line through 

these marks will lie in an east-

west direction quite accurately. 

If one should wish to deter-

mine the time of local noon, he 

could construct a line perpen-

dicular to the east-west line; 

that is, a north-south line. Then 

a stick could have one end stuck 

into the north-south line and 
lean over the line by the use of a 

plumb bob at the top end to 
align the stick with the line. High 

noon will be at the time the sha-

dow of the stick exactly falls 
over the north-south line. 

At this time the boom of an 
antenna can be given a north-

south alignment by turning the 

boom so its shadow and that of 

the mast line up. 

The above method of deter-

mining direction was discovered 

by a very young boy twenty or 

thirty years ago. 

Fredrick Ketterer KA4IYV 
Elberta AL 

Shades of Stonehenge ,— 

Wayne. 

RADAR ROUNDUP 

Glad to see that you haven't 
forgotten about Big Brother's 

foray into the world of elec-

tronic enforcement, and our 

attempts at passive electronic 

countermeasures. 

I recently had the pleasure (?) 

of spending a total of 24 hours 
driving time between Cincinnati 

and the nation's capital, averag-
ing 55 mph and including a few 

stops. Aside from sheer dis-
tance, the next most irritating 
factor was the 55-mph speed 

limit. This time I made the trip in 

a VW Beetle, so I felt no urge to 
push it past 55, but we do have 

faster cars in the garage and 55 

in one of those would have been 

all the more unbearable. In that 

distance, the difference in time 

between 55 and 70 mph is ap-

proximately 1 hour and 10 min-

utes on one leg of the trip—a 

good deal of time that could be 

spent not trying to stay awake at 
the wheel (that leg was 10 hrs at 

55, the other leg being consider-

ably longer due to a side trip). 
If I make any money on that 

NE W 
VHF and 
UHF 
Mobiles 
Hy-Gain's new HyCom series of UHF and 
VHF mobile antennas have been tested 
in actual use by amateurs across the 
U.S. for nearly two years with excellent 
results. The antennas have weathered 
the salt spray of the coast, the freezing 
rain and snow of the northlands, and the 
blazing sun of the desert southwest. 
HyCom's materials and workmanship 
have taken the worst that Mother Nature 
could dish out, and they still perform as if 
they were installed yesterday. If you 
want the finest mobile antenna that you 
can buy - with proven reliability - try a 
Hy-Gain HyCom. 

HC-144-TLM (for 2-meters) 
A 5/8 wave, trunk lip mobile 
antenna with less than 1.5:1 SWR 
across the 144-148 MHz band. 
Maximum power capability is a full 200 
watts. Hy-Gain's exclusive screw-in 
antenna connector eliminates all 
installation soldering. Includes 18 ft 
(5.5m) coax and connector. 

HC-144-MAG (for 2-meters) 
The same antenna as above except with 
a powerful 90 lb. (40.8kg) direct pull 
magnet mount with a neoprene gasket to 
protect your vehicle's finish. 

HC-440-TLM (for 440-450 MHz) 
This is a, trunk lip mount 
antenna featuring two 5/8 wave collinear 
radiators coupled with a moisture 
resistant phasing coi . SWR is less than 
1.5:1 and maximum power capability is 
200 watts. Antenna comes with 
Hy-Gain's exclusive screw-in antenna 
connector that eliminates all installation 
soldering and 18 ft. (5.5m) of coax and 
connector. 

HC-440-MAG (for 440-450 MHz) 
The same antenna as above except with 
a powerful 90 lb. (40.8kg) direct pull 
magnet mount with neoprene gasket to 
protect your vehicle's finish. 
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trip, then I'll consider billing the 
government at an according 
hourly rate for those 2 hours and 
20 minutes. 
I learned a few other things: 

Radar detectors are not permit-
ted in motor vehicles in Virginia, 
but at least they warn you of 
that at the border. Maryland en-
forces their speed laws. West 
Virginia apparently doesn't. 
Pennsylvania certainly does— 
they had plenty of troopers out 
taking radar readings, while 
perhaps one mile down the road 
(the PA turnpike), some poor 
motorist was stranded and dis-
playing a white cloth as the little 
toll ticket instructed him to do. 
The troopers seemed more inter-
ested in making money though, 
and they must bring in some 
great sum, for the fine for doing 
56 to 60 mph was $45.00! The 
sign said "Radar for your protec-
tion," but it should have read 
"Radar for our profit." Finally, I 
learned that two-meter radios 
can interfere with radar speed 
devices when, as I drove by one 

trooper taking readings while I 
was in conversation on simplex, 
the trooper threw his arms up in 
disgust and walked back to his 
car. This phenomenon hap-

pened several times—that's 
what they deserve for purchas-
ing such shoddy equipment. 
It seems that using a device 

for radio detection and ranging 
to enforce the speed laws is in 
poor judgment, due to the na-
ture of the system and possible 
inconsistencies that might arise 
from improper use of this sys-
tem by law enforcement agen-
cies. Let radar be used by the 
DOD and the FAA, and let the 
police and Highway Patrol use 
stopwatches. 
Until that day, keep up the 

fight against government injus-
tice, or this alleged government 
for the people will become a gov-
ernment against the people. 
(People in Virginia should keep a 
Kleenex box on their dashes.) 
I've done more dangerous 
things than driving 70 mph. How 
about you? 

Marc A. Boone WD8ROA 
Cincinnati OH 

You're just baiting me. —Wayne. 

REVERSE RADAR RAP 

I am an avid reader of your ed-
itorial columns and never miss 

an issue. I am always checking 
for the latest information that 
you have about radar. I have 
some information that I think 
you should tell your readers 
about. 
First, any crystal-type radar 

detector will modulate the re-
turn radar beam, with a frequen-
cy of between 45-55 mph, if the 
radar detector is within 100 
yards of the police unit. 
I purchased an old "speedaly-

zer" radar unit at a swapfest and 
ran some tests with it on my 
bench. I found out that the mi-
crowave diode in the radar de-
tector causes a "chopping" ef-
fect and passively chops the re-
turn beam up in little pulses. 
(Signal comes in, diode con-
ducts, shorts out waveguide, no 
signal. Diode unconducts, sig-
nal appears again, starts all 
over.) 

What this will do is that if any-
one is driving normally, at a 
speed below 50 mph, and pass-
es a squad car, it will cause the 
police radar to read 50 mph re-
gardless of what speed the car 
is going (provided it is going 
slower than 50 mph). 
The worst part about this is 

that the units do it even when 

they are turned off (since the 
diodes require no power). 
Please caution your readers 

about this problem. I got a 
speeding ticket because of this 
problem and it took me 3 years 
of fighting before I got it dropped. 
I threatened to go to a jury 
trial, with all the press, and de-
manded a test run to show them 
that I could make their radar 
read any speed that I wanted to 
without my car moving an inch. 
The court DA said that they 

couldn't stand the publicity and 
didn't want the hassle of all the 
people demanding their money 
back, so they threw it out of 
court. 
Other people might not be so 

lucky and have to pay the fine, 
not realizing that their radar de-
tector was to blame. 

Ken Slate W9ITW 
Ripon WI 

Troublemaker. —Wayne. 

MONEY FOR SCHOLARS 

The Ed Redington Memorial 
Scholarship Fund, established 
last year in honor of W4ZM, has 
continued to increase. It is 

NEW PRODUCTS FROM HAL-TRONIX 
2304 MHz DOWNCONVERTERS 

Frequency Range 2000-2500 MHz 
2304 Model I: Basic three-stage, less case 
and connectors  $49.95 
2304 Model 2: Three-stage, includes preamp. with die-cast 
case and connectors  $59.95 
2304 Model 3: With high-gain preamp, die-cast case and 
connectors  $69.95 

The above models complete with high-quality drilled PC boards. 
all electronic components. etc., with I 5-page manual. 

Note: Any of the above, factory wired, $50 additional  
POWER SUPPLIES FOR THE DOVVNCONVERTERS: 
Power supply kit #1, less case and connectors  $19.95 
Power supply kit #2. includes case& connectors  $24.95 
Power supply—already built, complete  $34.95 

PARTS FOR THE NTSC RF MODULATOR FOR CHANNELS 3, 4, or 5. 
This is not a complete kit. The hard-to-get parts include 
the LM- 1889. the .08 microhenry tank coil, the 7-14 micro-

henry adjustable coil, the 10 microhenry RF coil, with sche-
matic (no PC board) as used in Bob Cooper's satellite TV 
receiver. Real buy at  $5.95 

SHIPPING INFORMATION 
ORDERS OVER $20 00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS 
WHERE ADDITIONAL CHARGES ARE REQUESTED  '4 ORDERS LESS THAN  . 
$20 00 PLEASE INCLUDE ADDITIONAL $1 50 FOR HANDLING AND MAILING 
CHARGES SEND SASE FOR FREE FLYER  C. a 

"HAL" HAROLD NO WLAND 

W8ZXH 

TOUCHTONE DECODER KITS 

HAL 567-12: single line in, 12 lines out, complete with 
2-sided plated-through G- 10 board and all 
components. Uses seven 567's and three 

$39.95 
HAL 567-16: 

7402's   
single line in. 16 lines out, complete with 
2-sided plated-through G- 10 board and all 
components; includes 22-pin edge connector. 
Uses eight 567's and four 7402's. (See con-
struction article in April 1981 Radio & Elec-

TOUCHTONE ENCODER KITS  $69.95  

tronics for complete writeup.)   

HAL (CD- 12:  3 x 4 twelve-character encoder utilizing the 

ICM 7206 Intersil chip. Kit comes complete 
with both LED and audio-coupled outputs 
(speaker included). With aluminum anodized 
case  $24.95 

HAL (CD-16:  4x 4 sixteen-character encoder utilizing 
the ICM 7206 Intersil chip. Kit comes com-
plete with LED and audio-coupled outputs 
(speaker included). With aluminum anodized 
case  $39.95 

HAL-TRONIX 
P. O. BOX 1101 

SOUTHGATE, MICH. 48195 
PHONE (313) 285-1782 
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hoped that sufficient funds will 
be received to establish a per-
petual scholarship in Ed's 
memory. 
Many individual and club con-

tributors have indicated that 
they expect to make annual con-
tributions to the fund in order to 
spread their tax deduction over 
a longer period. This is to remind 
them that it is now time for their 
1981 contributions. 
With the fund still short of its 

goal, it is hoped that many 

others will follow the lead and 
make additional contributions 
this year and in coming years to 
ensure a sustaining fund for this 
worthy cause. 
Won't you help us reach that 

goal? You may wish to suggest 

additional contributions at your 
next club meeting. Everyone 
who knew Ed appreciates the 
value of this living memorial to 
him. Donations in any amount 
will be most gratefully accepted 
and acknowledged. Send your 
contributions to: Foundation for 
Amateur Radio, Attn: Ed Reding-
ton Scholarship Fund, c/o 
Richard F. Vincent K3A0, RFD 
#1, Box 230, Bryantown MD 
20617. 

Bill Miller K4MM 
Fairfax Station VA 

PARIAH 

I read your editorial in the 

June edition. I wish I could ex-
press my thoughts on paper. 
I agree with you on the way 

the ARRL operates. I am a mem-
ber of ARRL and one of their 

clubs. 
What I want to know is where 

is the courtesy and good fellow-
ship the hams used to have? The 
CBer has more fun and courtesy 
than the hams of today. 
If you are a novice you are ig-

nored and can't even get into the 
clique. The ARRL has a maga-
zine that takes an engineer and 
a computer to figure out. I 
thought ham radio was sup-
posed to be fun and a hob-
by—not engineering. 
The lifeblood of any organiza-

tion is the lowly novice. Where 
are the "Elmers" they talk 
about? I need help and have 
been ignored by the snobs in the 
club. There isn't too much for 
the novice in the magazine. 
Your magazine is in plain lan-

guage. Even if you talk about a 
General class, you name the 
person and not a lot of numbers. 
The hams are getting rude 

II 
NE W 
Extended 
Double Zepp 
Antenna Design 
The Hy-Gain V2 is 2-meter extended double zepp 
vertical consisting of two stacked 5/8 waves 
properly decoupled to allow no RF on the coax 
feedline Coax connects to the decoupler inside 
the antenna for complete weatherproofing. 
Mechanically the V2 has no equal. It's easy to 
assemble and all elements are corrosion resistant 
6063-T832 aluminum with rustproof hardware. 
The V2 is a complete antenna that's ready to 
mount on any mast up to 2" (50.8 mm) in diameter. 

Two sets of 1/4 wade radials and a centered 
feedpoint put the radiation at the horizon, not the 
sky! The V2 and two competitors were measured 
for radiation efficiency on a ground-reflection-
range, which was designed according to IEEE 
standard 149-1979, and the results shown below 
were conclusive. 

Hy-Gain V2 

at 146.00 Mcs 

Brand C ARX-2B 

at 146.00 Mcs 

Designed to operate from 138 MHz 
through 174 MHz, the J2 obtains a 
VSWR of less than 1.5:1 at 
resonance and has a 2:1 
VSWR bandwidth of at least 
7 MHz. The antenna's isolation 
from the support mast is 20 dB minimum. 

The new V2 will equal or surpass the 
electrical performance of any 
competitive two stacked 5/8 
wave antenna, regardless of 
gains claimed or you- money 
back. Money-back limited to 
30 days. If not satisfied, 
return to place of puichase. 

TELEX. hrgam.  
.••• 316 TELEX ril M MUNICATIONS. INC 

9600 Aldnch Ave So. Minneapolis. MN 55420 U S A 
Europe 22. rue de 13 Legion-d'Honneur. 93200 St Denis, France 
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and discourteous on the air. I 

was told to get the hell off the air 
till I learned. 

I better shut up because I 

could go on and on. 

I enjoy reading your magazine 

and hope to continue to do so. 

Frank D. Windsor KA6OPZ 

Agoura CA 

Frank, one of the few benefits of 

having been a ham for forty 

years is having read letters like 

yours for that same period. This 

may be a new situation to you, 

but old-timer hams have been 

putting down beginners right 
from the first days. I suspect 

that the first ham sneered at the 
second one as a newcomer. You 

just live with it and try to find 
someone newer to take out your 

own frustrations on. The bright 

part of it is that only a small per-

centage of the hams express 

their insecurity this way.. . the 
majority of them will bear with 

your lack of experience and help 
you over the first tough days. It 
is difficult enough to get on the 

air and have your mind blank out 
completely as to what to say 

without having some clown give 
you the pariah treatment. — 

Wayne. 

RESURRECT ELMER 

(Reprinted from the National 

Contest Journal.) 

Elmer is dead. That's right, 

friends, Elmer and H. Scratchi 
and L. E. Rapp appear to have 

gone to the big Wouff Hong 

meeting in the sky. To those of 
you who have no earthly idea 

what the last two sentences are 

about, I dedicate this. For the 

rest of you who have a special 
place in your heart for "The Old 

Sock," 6L6s, and Blue Racers, 
bid those days farewell, be-

cause ham radio has evolved in-

to the day of the Fox-Tango, the 

green stamp, the 8877, code 
readers, and "you're in the log." 
Before you throw this into the 

trash can next to the commode, 
let me tell you that I know every 
generation in the history of man 

has criticized the next genera-

tion, and the younger group 

doesn't want to hear any of this 
rot, but, read on, because this 
tale comes from one who isn't 

so old and conservative, and the 

scenario is sad, to say the least. 

Ham radio was born of tradi-
tions of fellowship that make it 

unique to nearly every other 

form of human endeavor. Those 

traditions are not being passed 

along, causing hams to become 
as selfish and nondescript as 

the rest of our society. When 
many of us started in ham radio 
we had an "Elmer." Typically he 

was a middle-aged man who 
talked softly, never worked 

phone, didn't care much for DX 

or contests, and encouraged 

you without ever letting you do 
anything the "easy way." 

He made you study, make mis-

takes, find your mistakes, fix 

them, and sweat your tail off to 
get a two-tube transmitter oper-

ating. Along the way, he instilled 

in you a pride and sense of tradi-
tion, a belonging, an obligation, 

and a respect of ham radio. 
Night after night you would sit 

on 7.172 trying to work 200 

miles, while he was able to talk 

clear across the country with his 

200 Watts and tribander! When 

you told him about your first DX 
contact, both of you lit up with 

pride. When you worked your 

first contest and made 62 Qs in 
48 hours, you felt like you really 

did something. You did —you 

paid your dues!! The privilege of 

using the airwaves was not 

taken lightly. That piece of 

paper you got from the FCC was 

more sacred than your mother's 
picture! 

For those of you still reading 
this, it appears that in the late 

60s the morality of the world 
went through a change and, un-

fortunately, so did ham radio. It 
wasn't just a normal generation-

al change, but a mutation. The 

scenario for a new ham now 

goes something like: from CBer 

to illegal CBer, to a collection of 

books and tapes with other 

CBers, to a Novice license. No 

more Elmer! The Novice rig is 
now a TS-520, a TH6 at 50', and a 

memory keyer. Then more 

books, more tapes, six tries, 

and, voila, a General license. 

Once again the VISA card 
comes out and, in no time, it's a 

TS-830, a 3K, a 70' tower, and a 

processor. After three months 

on 20 sideband, you have the 
current breed of amateur. 

"Hey, this DX station isn't on 
a list, what am I going to do?" "I 
paid three grand for this radio 

station —if I can't work him, no-
body will." "You're transmitting 

on his frequency, you goddam 
idiot." "This is my frequency." 

It's sickening. The latest chap-
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COMPLETE - ASSEMBLED AND TESTED - READY TO INSTALL  NOT 

Tunes 

AMATEUR TELEVISION MICROWAVE DOWNCONVERTER 

2.1 Ghz.through 2.4 Ghz. 

Preamplifier 

Output tunes TV channels 2 to 6, Output lmpedence 75 or 300 Ohms 

has  20dB  nominal gain with a 2.5 dB noise figure 

Performance Guaranteed or your money refunded, Full Year Warranty 

A KIT 

AMATEUR SPECIAL $ 179.95 Including shipping (UPS) 

VISA and MASTERCARD charges accepted, Call (804) 489-2156 , COD's OK 

Virginia residents please add 4% state sales tax 

Available Separately - Fully Assembled and Tested 

Preamplifier $59.95 , Slotted Waveguide Antenna $29.95 , Power Supply $34. 95 

ELECTRONIC HOBBY INNOVATIONS  7510 GRANBY ST. SUITE 207  NORFOLK, VA. 23505 
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ter seems to be that since ampli-
fiers are now available commer-
cially that run five to ten kW, it's 
morally acceptable to use one. 

Before, you had to covertly build 
a pair of 4-1000s, and, somehow, 
that was immoral and unethical. 
I sat in a DX forum recently 

and listened to one of the top 
DXpeditioners brag about how 
he lied, cheated, and intimi-
dated people to get to operate 

from a semi-rare DX spot. Law-
suits are becoming common-
place in ham radio. Two-meter 
FM is one step from channel 19. 
I don't have a solution, but I do 
know that I really don't look for-
ward to turning on the old radio 

any more. Contests have fallen 
into the battle of the bucks, the 
unethical power, the poor oper-
ating practice, and the lack of 
the amateur spirit. I hope that 
the Commission doesn't get so 
fed up with our problems that 
they deregulate us into nonexis-
tence. Pray for the resurrection 
of Elmer. 

Tom Taorimina K5RC 
Houston TX 

Tom... balderdash! One tends 
to see what one wants to see. 
And, yes, all of those horrible 
things you are seeing are there, 
but they are not as prevalent as 
you imagine. . . nor are they any-

thing all that different. Tom, 
twenty years ago...before 

those awful 60s...we had Dx-
ers going out and lying up a 
storm to get into rare countries. 

Some lied about where they 
were and the contacts still are 
all okay for the League awards. 
We did have a bunch of bad lan-
guage... particularly in south-
ern California. .. but that has 

died down in most parts of the 
country. Pileups are the same 
now as they were twenty years 
ago.. . filled with silly operators 
lamming the DX station be-
cause they can't hear him... 
fighting with each other.. . and 
so on. Tom, I've been at this hob-
by for 44 years now and I honest-
ly see few changes overall. Oh, 
hams are building a lot more 
these days and more of them 
make an effort to keep up with 
technology than forty years ago, 
but other than that I can cover 
every complaint you have with 
similar beefs forty and fifty 

years ago... back in the "gold-
en ages." All you have to do is 
read "The Old Man" in those 
faded pages of QST to know 

DX'ER, 
CONTESTER, 
or 
RAG-CHE WER 
With the sunspot cycle nearing its peak, 
and traffic on 10, 15 and 20 meters at an 
all-time high, you need a tri-band beam 
that really delivers. You'll find that there 
are more Hy-Gain Tri-Banders on the air 
than any other brand, and that says a lot! 
All of Hy-Gain's Tri-Banders feature 
separate High-Q, high-efficiency traps 
that ensure maximum F/B ratio and gain 
and minimum VSWR on ALL THREE 
bands. Hy-Gain's "no-compromise" 
construction features; taper-swaged 
6063-7832 thick-wall aluminum tubing 
for maximum strength and minimum wind 
resistance; a rugged boom-to-mast 
bracket that adjusts from 11/4" to 2'/2"; 
heavy gauge, machine formed, element-
to-boom brackets that won't allow the 
elements to twist on the boom; and 
improved element compression clamps 
that allow greater tightening ability and 
easier readjustment. 
Hy-Gain's unique Beta-Match is factory 
pre-tuned to ensure minimum VSWR and 
maximum gain on all three bands. All 
Hy-Gain beams are fed with 52 ohm 
coaxial cable and deliver less than 1.5:1 
VSWR at resonance. 
Write for full details today! 

TELEX. hrgain 
ELEX CO M MUNICATIONS, INC 

.416  
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Hy-Gain has 
the right 
Tr-Bander 
for you! 

Antenna shown is: 
TH6DXX 
6-Element 
Tr-Band Beam 

Other Tri-Banders in the 
Hy-Gain line: 
TH5DX 
5-Element 
Tr-Band Beam 

TH3MK3 
3-Element 
Tr-Band Beam 

Tower shown is 
The NEW Hy-Gain 
HG-52SS 
Self Supporting 
Crank-Up Tower 

Continued on page 171 
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SCR 1000 

7eettoiteJ 

• Low Noise/Wide Dynamic 
Range Front End for Excel-

lent Sensitivity & IM Rejec-
tion. 

• 12 Pole IF Filter, & 8 Pole 
Front End Filter. 

• Full Metering, Lighted 

Status Indicators/Control 

Push-buttons, Btry. Power 
Input, AC Pwr. Supply, CW 
IDer, etc., etc. 

SCR1000 

& SCR4000 
ARE FCC TYPE 
ACCEPTED 

for Commercial 

Services 

Now 

1pue Veuct 74e Veli 9i4tede Refieeteft 
Zeit4 Swelit iircietaeteie 

SiteePreaft 
Eaa Itoet ille,d44€4 eaaoot Made 

Atailedoee Zeieth 7edl Ageoluste4 

Shown in Optional Cabinet 

It takes a fq11 month to make a 
Spectrum Repeater. Virtually every 
part and subassembly, right down to the 

smallest detail, is carefully tested and as-

sembled by hand. There is no mass pro-
duction involved. All of the assembly and 
testing is done with great precision by our 

experienced personnel. 

This assures you of the finest quality unit 

available. One that's been designed, built, 

tested and sold with good 'old fashioned' 

American ingenuity, care, and attention to 

detail. This is equipment that's ultra-reli-
able —and an excellent investment. 

uipment that you'll be proud to own 

s from now. Call or write our friendly 
le today! 

• 

30 or 75W on 2m! 

35 or 65W on 220 MHz 

40W on 450 MHz 
Available with all of the fea-ures you want—Full Autopatch/Reverse Patch/Land-Line 
Control; Touch Tone Cont-ol of various repeater functions; "PL"; "Emergency Pwr. 
I.D."; various Tone & Timer Ulits, etc. PLUS—the finest Duplexers, Cabinets, Antennas, 
Cables, etc. Our Repeaters ere sold factory direct only, or through Foreign Sales Reps. 
Get your order in A.S.A. 3.! 

esimmknaa 3:414,6•4 Radio Dadet Igroliia layieed / S l y  SPECTRUM 
180 Day Warranty 

Cal/ or write today and get the details  Export Orders — Contact our International Dept 

  1055 W. GERMANTOWN PK., DEPT. Sll 



10M FM 
RX & TX 

Join the fun with the grow-
ing activity on 10M FM! Ex-
tended 'superior' ground-
wave contacts; local Re-
peaters; Remote/Local 
Bases and Mobile for Na-
tionwide or Foreign DX. All 
with the ease of 2M FM! 

A Complete Data Package 
is now available on both 
complete systems and 
boards —all commercial 

10M FM Repeaters, Remote 
1"Bases, RX & TX Boards Now—Iiio N 

Available! 
quality. Call or write for 
more information today. 
Our Repeaters and Remote 
Bases are basically made 
up of 2-SCR1000 Main-
frames, complete with a 
VHF/UHF Link "built-in." 
The 10M FM Receiver is 
"Super Hot" and "Super 
Sharp." The Transmitter is a 
35 Wt. unit with beautiful 
audio quality. 

SCR200 

SCR 450 

BOARD 

SPEC COMM REPEATER BOARDS & SUB-ASSEMBLIES   
These are Professional "Commercial Grade" Units —Designed for Extreme Environments F - 30 to + 60 * C) 

All equipment assembled & tested. For 2M, 220 MHz & 450 MHz! 

10M ALSO 
AVAILABLE 

SCR200 VHF Receiver Board 
• Totally New Advanced Design! 

•8 Pole Front End Fltr.  + wide dynamic 

range—reduces overload, spurious Resp. 

IMs! 

• Sens. 0.3 uV/12dB SINAD typ. 

• Sel -6dB  a 6.5 KHz. -130dB rip :30KHz. (8 

Pole Crystal + 4 Pole Ceramic Fltrs. 

• *S Meter' Discriminator IS Deviation Mtr. Out-

puts , 

• Exc audio quality! Fast squelch! w/0.0005% 

Crystal ("Super Sharp" IF Fltr also avail.) 

SCR200 Receiver Asse mbly 

• SCR200 mounted In shielded housing 

•Completely asmbid & tested, *IF T caps. 

S0239 conn. 

• As used in the SCR1000. Ready to drop into you , 
system! Nigh Recommended! 

SCR450 U HF Receiver Bd. or Assy. 

• Similar to SCR200 except 420 470MHz 

,t4at  
• 

4-141yet 
trin 

SCAP Autopatch Board 

• Provides all basic autopatch functions 

• Secure 3 Digit Access, 1 Aux On-Oft function, 

Audio AOC, Built•in timers; etc. Beautiful Audio! 

• 0/1 inhibit bd also available 

• Writeicall for details and a data sheet 

RPC M Board 

• Used w/SCAP board to provide "Reverse Patch" 
and Land Line Control of Repeater 

• Includes land line 'answering circuitry 

10250 C W ID & Audio Mixer Board 

• Adiustable ID tone speed level liming cycle 

• 4 Input AF Mixer it Local Muc amp 

• COR input & )(frit, hold Circuits 
• CMOS logic PROM memory-250 1)os/channel 
• Up to 4 different ID channels' 

• Many other features Factory Programmi 

COMMUNICATIONS COR 

FL-6 

FL-6 Rcvr, Front-End Preselector 
• 6 Hi 0 Resonators with Lo-Noise Transistor Amp (2M or 
220 MHz) 

• Provides tremendous raj•CrIOn of "ourorband" signals 

wrout the usual loss. Can often be used instead of large 

expensive cavity filters 

• Extremely helpful at sites with many nearby VHF transmit-

ers to "filter-out" these 'out-of-band' signals 

CTC1C4) Rptr. COR Timm/Control Bd. 
• Complete solid state control for rptr. COR, "Hang" 
Timer, "Time-Out" Timer, TX ShutdowiVReset, etc. 

• includes Inputs & Outputs for panel controls & lamps 

Repeater TOM/ &COOrrOl BBL— For SCR1000/4000 
CTC100fID250 only 

IRA-1 "Courtesy Tone Beeper" Board 
• Puts out a tone beep ape. 1 sec after RX sig 

drops—thus allowing time for breakers 

• Resets T 0 Timer after "beep" 

TAAR.1 "Kerchunker mo w' or "Time Out Warning 

Tone" Bd. 
• For One of above 2 functions 
• -Kerchunker Killer- provides adj. delay (0-10 
sec.) for initial ref,. access. Auto-Reset at end of 

OSO. 
T.O. Warning Tone provides alerting "warble 
tone" spy 10 sec before "time out " 

PS M-1 Repeater Power Supply M od Kit 

• For SCR•1000 or SCR-4000 

• Replaces Darlington Pass Tr —ror improved 

rferabfilty 

• includes new overvoltage  Crowbar  shut 

down circuit. 

•Complete kit, w/assembled PC board. $19.50 
+ $350 shipp,ngthandling. 

PR M200 Power Supply Filter  7 

Cap/Regulator/ Metering Board  x' 

• As used in the SCR1000 as main part of 

13.8VDC/8A Pwr. Sply 

• Includes 14,000 •F Filter Cap, Rag. IC and Driver 

Trans., V/I Mater shunts and cal pots. 

• Requires Xfmr., Br, Rect., Pass Tr./Heat Sink (Optional 
Meter), for complete supply. 

1041 ALSO 
AVAILABLE 
See Aug. 73 Ad. 

SCT410 X MTR. ASSY. 

SCT110 VHF X mtr/Exciter Board 

• 7 or 10 Wts. Output. 100% Duty Cycle' 

• Infinite VSWR proof. 

• True FM for exc audio quality. 

• Designed specifically for continuous rptr ser 

vice. Very low in "white noise." 

• Spurious -70 dB. Harmonics -80 dB 

•With .00053/4  xtal. 

• BA-10 30 Wt. Amp board II Heat Sink, 3 sec L P 

Filter & rel, pwr. sensor. BA70 75 Wt, unit also 

available. 

SCT110 Trans mitter Asse mbly 
• SC TI 10 mounted in shielded housing. 

• Same as used on SCR1000. 

• Completely assmbld. w/F T caps. S0239 conn 

• 7, 10, 30, or 70 Wt. unit. 

SCT410 UHF Transmitter Bd. or Asay. 
• Similar to SCT110, 10 Wts nom 

• Avail  w/ or w/o OS-111 Su m High Stability 

Crystal Osc./Oven. 

• BA-40 3SW min. UHF Amp. Bd & Heat Sink. 

PCB-1 X mtr. Power Control Board 

• For SCT110 or SCT410 Exciters 

•Varies B + to control Pwr. Out 

•Switchable Hi, Low, or Med. Pwr. out, locally or 

remotely. Adj. levels. 

cur., 

TTC100 Touchtone 

Control Board 

Istexsze 
usdiek  ezi moteati 

•  3dogit ON 3 digit OFF control of a Single W WI% ru m-

lion Or toptiona82 functions (2 digits ON/OFF each) 

• Can be used to pull in a relay trigger logic etc 

• Typically used for Rptr rn/e0sFetF e hlIclit.0 Pwr 

P  ON/OFF Patch inn,b 

• Stable anti raising design Ss Lernrt on access 

• For Add I FunctioNS)— Add a "Partial TIC" Board 

P. Send for 
Cali, or 

Inquire about 'surplus' 2M & 220 TX Boards. VI Price!  Data Sheets! 

Norristown, PA 19401 • (215) 631 1710 



Dave Ingram K4TWJ 

Eastwood Village, #1201 South 

Route 11, Box 499 

Birmingham AL 35210 

Investigating !corn's 730 
quite a rig 

Icorn's initial announce-ment of the IC-730 high-
frequency transceiver cre-
ated a flurry of excitement 
among many amateurs. 
Here in an attractive and 
very small package was a 
transceiver boasting numer-
ous features previously 
found only in larger and 
more expensive units. 
Could the pint-sized gem 
truly alter one's thoughts 
concerning small-sized rigs 
as "main station" units? 
Ponder that question while 
we take a closer look at this 
feature-stocked unit. 

Prior to my acquisition of 
the 730, I studied the ama-
teur transceiver market 
quite diligently. I felt that 
all-solid-state design was 
paramount yet also desired 
reserve rf output capability 
for ease of mind when oper-
ating  high-duty-cycle 
modes such as SSTV and 
RTTY. The ideal transceiver 
would also have an inter-
face port permitting exter-
nal microprocessor control. 
Finally, I wanted a rig 
equally usable in my main 
station or in a mobile or 
portable installation. My in-
quiries during the 1981 Day-
ton and Atlanta conven-
tions indicated the 'corn 

730 could easily handle 
these prerequisites. During 
the waiting period for the 
730 to become available 
stateside, I carefully moni-
tored a friend's problem 
with an IC-720, comparing 
factory concern and results 
against previous experienc-
es with other companies. 
The results were quite im-
pressive: lcom performed 
repairs within a two-day pe-
riod and included extensive 
written reports when they 
returned the rig. Important-
ly, telephone conversations 
with lcom's technicians 
were always congenial and 
helpful. The prospect of 
dependable service was the 
final nudge to purchase an 
'corn. 

The Receiver 

The 730's receiver em-
ploys quadruple conversion 
and a double balanced mix-
er in its front end. That com-
bination (18-dBm intercept 
point and .3-microvolt over-
all sensitivity) produced 
one of the most enjoyable 
receivers I've ever used. 
Since band and power-line 
noises often play havoc 
with the supersensitive re-
ceiver in my other trans-
ceiver, I "tee-connected" 
both rigs in parallel for 

comparison. The 730 defi-
nitely received weak signals 
with better clarity and 
readability than my other 
unit. Wow! 

Three tuning rates are 
front-panel selectable on 
the 730. The 1-kHz rate zips 
from one band edge to the 
other in three or four dial 
spins, the 100-Hz rate is ap-
proximately equivalent to 
the Kenwood TS-130's, and 
the 10-Hz rate (10 times 
slower!) provides massive 
bandspread for shaking fin-
gers. 

The 730's i-f shift is 
unique in two respects: It's 
tuned with a slider pot and 
it really works. I had ex-
pected the rig's optional 
passband tuning to be vital 
for my personal use, so I 
was quite surprised and 
pleased with the i-f shift's 
ability to dodge adjacent 
channel interference. It's 
great, particularly when 
used in conjunction with 
the receiver incremental 
tuning. The optional pass-
band tuning, incidentally, is 
implemented when the 
730's optional narrowband 
i-f filters are installed. 

A dual MOSFET rf pre-
amp which provides ap-
proximately 10 dB gain is 

front-panel selectable. This 
flexibility, when used in 
conjunction with the inter-
nal noise blanker, allows 
me to enjoy operating 20, 
15, and 10 meters when my 
other rig is purely over-
come with noises. Too 
much gain can, indeed, be 
more detrimental than not 
enough gain—in any rig. 
The 730's noise blanker, in-
cidentally, can be switched 
between wideband (line 
noise and woodpecker) and 
narrowband (ignition and 
pulse noises). The fast agc 
in most transceivers is too 
quick for my use—they 
pump and drive the S-meter 
wild. The 730's agc, con-
versely, operates smoothly 
on either slow or fast agc. 

All the new WARC bands 
are, naturally, included in 
the 730, although 160-meter 
coverage is omitted. WWV 
reception is provided in the 
10-MHz band. 

The Transmitter 

Since I'm actively in-
volved in full-duty-cycle 
modes like SSTV, I'm 
squeamish of solid-state 
finals which strain to pro-
duce full output. The 730, 

Continued on page 181 
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HI- Q BALUN 
• For dipoles. yagis. inverted 
vees & doublets 

• Replaces center insulator 

• Puts power in antenna 

• Broadbanded 3-40 MHz 

• Small lightweight and 
weatherproof 

• 1 1 Impedance ratio 

• For full legal power and more 

• Helps eliminate TVI 

• With SO 239 conne 

Of 

NI  0 

8aiun 

$10.95 -rr 
HI-O ANTENNA 

CENTER INSULATOR 

Small rugged lightweight 
weatherproof 

Replaces center insulator 

Handles full legal power 
and more 

„,„, 
410. y0 i'-' lh SO 239 connector 

HI-0 ANTENNA 
END INSULATORS 

P•9•50 No. 
MINI 390 

MODEL 

MIRAN 

0-80 
D-40 
D-20 
D-15 
D-10 

Rugged, lightweight, injec-
tion molded of top quality 
material, with high dielec-
tric qualities and excellent 
weatherability. End insula-
tors are constructed in a 
spiral unending fashion to 
permit winding of loading 
coils or partial winding for 
tuned traps. 
May be used tor 
• Guy wire strain insulators 
• End or center insulators for 
antennas 
• Constr tim of antenna load 
mg co,  multibanct traps 

DIPOLES 
WITH Hi 0 

PRICE WITH  CENTER 
BANOS  LENGTH  111-0 BASUN  INSULATOR 

ShorNowl WOW. 

SD-80 
SD-40 

Pa. Wol &polo, 

PD-8010 
PD-4010 
PD-8040 
PD-4020 

80,75 
40,15 
20 
15 
10 

80,75 
40 

80,40.20,10,15 
40,20,10,15 
80,40,15 
40,20,15 

130  $28.95  $24.95 
66  25.95  21.95 
33  24.95  20.95 
22  23.95  19.95 
16  22.95  18.95 

90  31.95  27.95 
45  28.95  24.95 

130  3925  35.95 
66  33.95  29.95 
130  35.95  31.95 
66  29.95  25.95 

OlpoN shorlotwes - only. swot IN Included in SO modeis 

S-80  80,75  $11.95 pr 
S-40  40  $10.95 pr 

All antennas are complete with a HI-0 Balun or HI-0 
Antenna Center Insulator, No. 14 antenna wire, cer-
amic insulators, 100 nylon antenna support rope (SD 
models only 50) rated for full legal power. Antennas 
may be used as an inverted V and may also be used 
by MARS or SWLs. 

Afflannaaccessodes-available with antenna orders 
Nylon guy rope 450* test 100 feet  $3.49 
Ceramic (Dogbone Type) antenna insulators  .70 pr 
SO-239 coax connectors  .55 

All prices are postpaid USA 48 
Available at your favorite dealer or order direct from 

Va n  Dealer Inquiries Invited 

Gorden 
Engineering 

BOX 21305 B, SOUTH EUCLID, OHIO 44121 

TRS-80* I, III OWNERS: 
Send and receive CW with MFJ's new CW transceive pro-
gram and interface. Just plug-in interface, load program and 
operate. Gives you Tr-Split screen, 3295 character buffer, 
10 memories, "Fist Fixer."  All you need to 

send and receive CW. 

MFJ CW COMPUTER INTERFACE 

/711 
Irill .••11  M ealy. 

•  • 

4090 . 

.13-1119 

TRS-80 Models I and II CW Transceive pro-
gram and interface lets you send and receive CW. 
No modifications to rig or computer. 
Tri-Split screen for receive, transmit, message 

index. On screen transmit/receive "LEDs", trans-
mit speed indicator, "Fist Fixer." 
TRANSMIT: 3295 character (or more) buffer. 

Preload butler while receiving. Transmit when 
ready. Ten 199 character memories. RepeatJlink 
memories. Erase character, buffer, screen. 12-55 
WPM. Store 2200 characters for group practice. 
RECEIVE: Adjustable "Fist Fixer" helps to copy 

poorly sent CW. Self-adjusting to 100 WPM. Re-
turns to receive when transmit buffer is empty. 
Store up to 5 screens of received CW. 
HARDWARE INTERFACE: Plugs between rig 

and computer. Noise limiter, 4 pole active band-
pass filter, post detection filter, tracking compa-
rator. Keys tube or solid state rigs. Tuning, trans 

Knit. ON LEDs 6x1 3/4x3 inches. Aluminum cabinet 

$ 
'IRS 80 is a 
registered trade 
mark ot Tandy 
Corporation 

RF shielded. 9-18 VDC or 110 VAC with optional 
MFJ-1312 AC adapter, $9.95. 
Requires TRS-80 Model I or IN with at least 

16K. Program supplied on cassette tape. 
Order from MFJ - no obligation. If not delighted. 

return within 30 days for refund (less shipping). 
One year unconditional hardware guarantee. 
Order today. Call toll free 800-647-1800. Charge 

VISA, MC or mail check, money order for $99.95 
plus $4.00 shipping and handling. Order MFJ-1210 
for TRS-80 Model I or MFJ-1212 for Model III. 
Enjoy CW. See dealer or call MFJ today. 

CALL TOLL FREE ... 800-547-1800 
Call 601-323 5869 for technical information, or 
der/repair status. Also call 601-323-5869 outside 
continental USA and in Mississippi 

ENTERPRISES, 
VI  INCORPORATED 
Box 494, Mississippi State, MS 39762 

ME RE 
HIGH  STRENGTH 

FIBERGLASS 

AVAILABLE IN A COMPLETE 

RANGE OF KITS 

Special Instruction Manual on 

Kirk's "Super Quads .'  $2.75 SUPER 
w 2 3 4 ELEMENT TRI BAND 
10 15 20 METER AMATEUR NET FROM $256.68 

• 2 3 4 ELEMENT DUAL BAND 

10 15 OR 106 METER AMATEUR NET FROM $150.42 

• 2 ELEMENT 40 METER AMATEUR NET $523.50 

• VHF 4 ELEMENT 2 OR 6 METER 

AMATEUR NET FROM $96.75 

QUAD 
KITS 

2-3-4 
ELEMENTS 
OR MORE 

W RITE FOR FULL INFOR MATI ON. PRICES DO NOT INCLUDE POSTAGE. 

PRICES ARE SUBJECT TO CHANGE. 

KI R K ELECT RONICS DI VISION 
vnum. INSTRUMENTS. INC 

73 Ferry Rd., Chester, CT 06412 *Telephone 1203) 526-5324 
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AMATEUR ELECTRONIC SUPPLY iirtipeitia Rued- up Sate 

HENRY 1KD-5 80-15m Linear Amplifier 1200w PEP input, 
'00w PEP nominal output. Single Eimac 3-5001, tuned 
'Tut. ALC, conservative rated power supply, built-in 
!ntenna relay. Size: 83/4"h . 14"w = 15"cl, 48 lbs. 

Regular $695 - Sale Price $649" 

HENRY 2KD-5 80-15m Linear Amplifier. 2000 watts PEP 
input. 1200w PEP nominal output on SSB, 1000 watts CW, 
RTTY & AM. Two Eimac 3-500Zs, 100 watts drive, tuned 
input. ALC, heavy-duty power supply, full metering, built-in 
antenna relay Size: 101/2"h . 15"w . 171/2"d. Wt. 62 lbs. 

Regular $945- Sale Price $895 

Roe* 

HENRY 2K Classic 80-15m Linear Amplifier. 2000 watts 
PEP SSB - 1000 watts CW, RTTY & AM. Two Eimac 3-500Zs 
80-150 watts drive, tuned input. ALC circuit, heavy duty 
power supply, fully metered, air cooled, built-in antenna 
relay. Size: 321/4"h  16' "w  15"cl Wt 125 lbs 

Regular $1295 - Sale Price $1229 
HENRY 3K Classic 80-15m Linear Amplifier. All of the 
famous Henry amplifier features, a rugged 8877 tube 
rugged heavy duty power supply components & special 
antenna relay for semi break-in CW. Tentative - $2695 

- New from DRAKE - 

DRAKE L-75 160-15m Linear Amplifier. 1200 watts PEP, 
SSB, 1000 watts CW, AM, RTTY & SSTV. Single 3-500Z, 60 
watts drive, tuned input. Built-in power supply, relative 
power output indication, adjustable AGC, 2-speed fan & 
bypass switching. Size: 13'4"w  6'4"h . 14,4"d, 42 lbs. 

Regular $819" - Sale Price $729" 
including 3-500Z tube 

DRAKE L-7 160-15m Linear Amplifier. 2000 watts PEP. 
SSB & AM, 1000 watts CW, RTTY, SSTV; continuous duty. 
Two 3-500Zs, 100 watts drive, tuned input. Separate power 
supply, fully metered, RE wattmeter, adjustable AGC 2 
speed fan & bypass switch. Size: (rf) 133/4"w . 
. 14'4"d, 27 lbs; (ps) 6Mw  7%"h . 11d, 421/2 lb 

Regular $1330 - Sale Price $1149 
including (2) 3-5001 tubes 

MIRAGE B-23 All mode Solid State VHF Power Amplifier 
I or Handhelds & low power FM/SSB transceivers. For 144 
to 148 MHz, 100mw to 5w in/30w out @ 2w, RF relay. Size: 

. 21/4"h  2'4"d. Wt. 1'4 lbs. 13.6 Vdc @ 5 Amps. 

Regular $89" - Sale Price $7995 

MIRAGE 8-108 Solid State VHF Power Amplifier with built 
switchable 10db gain/2.5db N.F. receive preamplifier 

I or 144-148 MHz, 5-15w in/80w out @ 10w. Operate 
mth as little as 1w; 1-2w in gives 15-30w out. Linear, for FM, 
cm and SSB with external or automatic internal relay 
keying with adjustable delay. Size: 5411"w . 3"h  8"d. Wt. 
lbs. Requires 13.6 Vdc @ 10-12 Amps. 

Regular $179" - Sale Price $15995 
MIRAGE B-1016 Similar to 13-108, except 5-15w in/160w 
nominal out @ 10w; 1-2w in gives 30-60w out. Size 
5S"w . 3"h  12"d, Wt. 5 lbs. 13.6 Vdc @ 20-25 Amps 

Regular $279" - Sale Price $24995 
MIRAGE 13-3016 Same as B-1016, except rated 15-45 
in/160w out @ 30w input. Requires 13.6 Vdc @ 20-25A 

Regular $239" - Sale Price $20995 
MIRAGE 0-1010 430 to 450 Mhz All Mode Amplifier. 515w 
in/100w out @ 10w; 1w in/25w out, 3w in/75w out. Size 
rh  12"d. Wt 5 lbs. 13.6 Vdc. 

Regular $319' - Sale Price $28995 

Order now as quantities are limited & prices subject to change 
without notice. Send Check, Money Order or Call TOLL FREE and use 
MASTERCARD or VISA. Prices DO NOT include Shipping Charges. 

STORE HOURS: Mon, Tues, Wed & Fri 9-5:30; Thurs 9-8 (Las Vegas 
9-6): Sat 9-3 • Milwaukee WATS line 1-800-558-0411, open for 
orders until 8 pm CDST Monday thru Thursday. 

ACall Toll EFriejeR: 1-800-558-0411 In  Wisconsin  (outside  Milwaukee  Metro  Area)  

ELECTRONIC SUPPLY 
1-800-242-5195 

md ,,ter c h rye 
VISA 

KENWOOD TL-922A 160-15m Linear Amplifier. 2000 watts 
PEP SSB. 1000 watts CW, RTTY. Two 3-500Zs, tuned input, 
80 watts drive. ALC. blower with automatic delay, fully 
metered. Size: 1517"w . 7v2"h  16-Vd Wt 68 lbs 

Regular $1199 - Sale Price $1069 

Inc. 

4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 - Phone (414) 442-4200 
  AES BRANCH STORES  ASSOCIATE STORE 
WICKLIFFE, Ohio 44092  ORLANDO Florida 32803  LAS VEGAS, Nevada 89106  ERICKSON COMMUNICATIONS 

28940 Euclid Avenue  621 Commonwealth Ave  1072 N Rancho Drive  CHICAGO, Illinois 60630 
Phone (216) 585-7388  Phone (305) 894-3238  Phone (702) 647-3114  5456 N Milwaukee Avenue 

Ohio Wats 1-800-362-0290  Fla Wats 1-800-432-9424  Pete, WA8PZA & Squeak, AD7K  Phone (312) 631-5181 

Outside Ohio 1-800-321-3594  Outside Ha 1-800-327-1917  Outside Nev 1-800-634-6227  Outside ILL 1-800-621-5802 



NE W MFJ-102 SOLID STATE  
Alaska Microwave Labs 

4335 E. 5T1.4 STREET — DEPT. 73 
ANCH ORAGE, ALASKA 995 04 

(907) 338-0340 

0.406 

T R A N SI ST O R S 

MFIFut 
MRF911 

BFR90 
BRF91 

NEC 02137 

NEC 02135 
TYPE NF 2 7DB MAG 12013 

NEC 64535 
NF 2 ODB MAG 15DB 

F T4 5GHZ 

FT5 OGHZ  Si 
FT 5 OGHZ 
F T5 OGHZ 

FT4 5GHZ  5' 
F T4 5GHZ 

(n) 2 OGHZ  $5 00 
FT8 5GHZ 
(ie2 OGH2  $14  ' 

H OT C A R RI E R DI O D E S 

MBD101 

ND4131 4GHZ 
HN- 1 4GHZ 

UHF -MICRO 
NF  5 7508 

NF 6 5DB 

5, 
52' 

CHIP CAPACITORS 

1 2 2 2 3 3 4 7 6 8 10 18 

22 27 47 100 120 180 
220 270 330 390. 470 560 
680 820 1K 1 2K 1 8K 
39K 82K  100K 

TEFLON CIRCUIT BOARD 

APPROX 325 .50 • 
APPROX 325 .50 • 

Si 
51L1 

FE E D-T H R U CAPACITORS 
WOO PI SOLDER I YPF 
470 PI SOLDER 701 I 

D U AL GATE MOSFET 
RCA 40671 

G a As PETS 
MGF 1400 NF 2 ODlt 
(0, 4GHZ MAG 15DB 

MGF 1412 NF 0 8013 

4GHZ MAG 18 DB 

52, 

C HI P R E SI ST O R S 
SE I OF 3 1*., CHIP RESISTORS I OR 

50 OHM I NET WORK 308 PAD 

C O A X C O N N E CT O R S 
SMA Chasse. Mount Square Flange 
SMA Chassis Mount Plug sg Flange 
SMA Chassis Mount Stop•Ime Tab 

SMA Plug for RG-58 
SMA Plug lot AG- 174 
SMA Plug or 141 Sernr•trotrt 

S. 

S. 
St 

X B A N D C O M P O N E NT S 

GUNN SOURCE 10 525 GHZ 10. -5MW 
WR-90 WAVEGUIDE MOUNTING 

IMPA 1 T SOURCE 10 5 to 10 .'5GHZ 

50. -20M W WA • 90 MOUNT INC. 
FILTER MIXER 8210 12 4GHZ 
WR90 MOUNTING 

HORN ANTENNA 18. - 1DB GAIN AT 
10 525GHZ WA-90 MOUNTING 

WAVE GUIDE FLANGE WA-90 

$37 00 

539 00 

$13  

$400 

SIL V E R PL ATI N G KIT 

Will plate Copper Brass Bronze 
Nrckel Tin Pewter Gold and most 

white metal alloys 

R F C A BL E 

141 Sem,rogod Cable App.,. 
Loss per 100 It or 4GHZ Pr, 
II . - inch max length is 5 ii 

$4 

PISTON TRIMMERS 
18160 201 01M  3 I 8 1/1 5 3 pl 1- 8 PI 

O P E N A T 8 P M E S T 

C L O S E D A T 8 P M P S T 

IF YOU DO NOT SEE 

W HAT YOU W ANT ASK   
...„ . 

O R DE R S A R E P O S T A G E P AI D 

C O D — VI S A — M A S T E R C H A R G E 

24 HOUR DIGITAL CLOCK 
Switchable to 24 hour GMT or 12 hour format. ID timer. 
Seconds readout. Bright BLUE .6" digits. Alarm, snooze, 
lock functions. Power out, alarm on indicators. Assembled. 

Now you can switch to either 21 hour GMT 
time or 12 hour format! Double usefulness. 
Switchable "Seconds" readout for accuracy. 
10 timer. Alerts every 9 minutes after you tap 

the button. Also use as snooze alarm. 
"Observed" timer. Just start clock from zero 

and note end time of event up to 24 hours. 
Alarm. For skeds reminder or wake-up use. 
Synchronizable with WWV. 
Fast/Slow set buttons for easy setting. 
Big, bright, blue digits (vacuum fluorescent) are 

0.6" for easy on-the-eyes, across-the-room viewing. 
Lock function prevents missetting. 
Operates on 110 VAC, 60 Hz (50 Hz with 

simple modification). UL approved. 
Handsome styling with rugged black plastic 

case with brushed aluminum top and front. 

Switch to 24 hour GMT 
or 12 hour format! 

ID timer. Seconds readout. 
Bright BLUE .6 inch digits. 

'3295 
Sloping front for easy viewing. 6x2x3" 
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 tree 800-647-1800. Charge 

VISA. MC or mail check, money order for $32.95 
plus $4.00 shipping/handling for MFJ-102. 
Put this new improved MFJ digital clock to 

work in your shack. Order today. 

CALL TOLL FREE ... 800447-1800 
Call 601 323 5869 for technical information, or 
der/repair status. Also call 601-323,5869 outside 
continental USA and in Mississippi. 

ENTERPRISES, 
INCORPORATED 

Box 494. Mississippi State, MS 39762 j 

... at last - everything at your 

fingertips ! ! ! 

Radio Equip ment 

N OT Included 

F.O.B. Culver City 

(CA Residents add 6% sales tax) 

Bring ORGANIZATION & 
CONVENIENCE to your 
HAM Station! Eliminate 
clutter and provide lots of 
space for everything you 
need - Tuners, VFO, CW 
Keyers, Filters, Telephone, 
Log Book, Etc... 

• ANGLED REAR SHELF 

• ALL PARTS FITTED 

• STURDY CONSTRUCTION 

• WALNUT or PECAN FINISH 
Floor space: 39"w by 30"cl. 

Also: 51"w by 30"cl - $192.50 

Dealers Inquiries Invited 

A Finely Crafted Piece of Furniture 
With a REAL Purpose... 

Call : (213) 837-4870 or Write for Information 

S-F Amateur Radio Services v.65 

4384 Keystone Ave., Culver City, CA 90230 

See Lrst 01 Adverfosers on page 710 73 Magazine • November, 1981  79 



John Ackermann AG9V/1 
73 Magazine Staff 

The Complete Idiot's  
Guide to DX 

The Complete Idiot's Guide 
to DX, by Stuart Gregg 
NF4Z, Bash Educational Ser-
vices, Inc., 1981, PO Box 
2115, San Leandro CA 94577 

M any hams think of 
DXing as a part of our 

hobby that only the elite 
can enjoy; reading the vari-
ous DX columns and news-
letters leaves the impres-
sion that the only way to 
work the world is to have 
giant antennas atop gigan-
tic towers and to run the le-
gal limit and then some. 
And even if the hardware is 
available, the expertise 
isn't. DXers keep their se-
crets to themselves and 
speak a strange language of 
their own for which transla-
tors are hard to find. 
The recent sunspot peak 

produced a lot of new DX-
ers and reduced the number 
of people who thought that 
a monster station was a 
necessity for successful DX-
ing, but the lack of informa-
tion for the newcomer still 
remained. Now that we're 
on the downhill side of Cy-
cle 21, it's even more impor-
tant to learn the tricks that 
let the big guys work the 
rare stuff when the sun-
spots aren't helping. 

Nowadays, most budding 
DXers learn by doing, and 
the process is sometimes a 
very unpleasant one for the 
rest of us in the pileup. The 
real lids are enough to keep 
us busy without having also 
to worry about ops who 
simply haven't yet learned 
any better. It's not the new-
comers' fault—the prob-
lem is that there just 
haven't been any good 
books that provide enough 
information in one place to 
allow a beginner to jump in-
to the fracas without fear. 
The lack of DX textbooks 

won't be a problem for 
long. At least two new 
books aimed at the fledging 
DXer have been published 
recently. One, The Com-
plete Idiot's Guide to DX, by 
Stuart Gregg NF4Z, is quite 
good if you take the title se-
riously. It is a guide for the 
total newcomer to DXing. If 
you've worked 200, or even 
100, countries, you won't 
find much new here, but if 
you've just stumbled across 
your first pileup, The Com-
plete Idiot's Guide to DX 
will tell you what's going on 
and how to make the best 
of it. 
Author Gregg starts from 

the premise that the reader 
has never worked a DX sta-

tion before and goes 
through a step-by-step de-
scription of how to make 
the contact. He describes 
both the traditional method 
of DXing and the more re-
cent innovations of DX nets 
and lists. He wisely avoids 
getting involved in the con-
troversy over these meth-
ods, and instead limits his 
comments to the mechani-
cal details of how lists and 
nets work. 
The Idiot's Guide con-

tains a lot of good, solid in-
formation for the beginning 
DXer. It also has some prob-
lems, as any first edition of 
a book covering such a 
complex subject will. 
The book's discussion of 

station equipment attempts 
to point out that modest 
antennas and medium pow-
er will do a good job, but 
some of the anecdotes 
Gregg tells us leave the dis-
tinct impression that it's a 
lot more fun to have a Cali-
fornia kilowatt. Gregg 
points out the advantages 
of CW operation but misses 
the main one—that a "lit-
tle-gun" station has a much 
better chance of getting 
through on CW than of bat-
tling through the QRM on 
phone. Although the book 
admittedly is not about 

antennas, it would be nice 
to see some hard informa-
tion on simple antennas 
that will work DX. Such 
creatures do exist, but the 
thrust of Gregg's discussion 
is simply that if you can get 
away with it, bigger is bet-
ter. That's not much com-
fort for those of us who 
can't get away with it! 
These are minor, perhaps 

philosophical, problems. 
But there are some things 
that a book on DX must 
have that this one doesn't. 
For example, there is no 
reference to the impor-
tance, nay, the absolute 
necessity, of using GMT (or 
UTC) time on QSL cards. 
The sad fact is that if your 
card doesn't carry the right 
time, in the right format, 
you are very unlikely to get 
one back from a DX station. 
Anyone who's ever handled 
cards for a DXpedition or 
contest can vouch for the 
pain that it is trying to find a 
QS0 for which the time 
isn't accurately shown on 
the card. 
The listing of operating 

events includes several 
small contests I hadn't 
heard of before, but misses 
both the IARU Radiosport 

Continued on page 179 
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4r. wom  
• Speciato 

811.111k 

SAVE $400 
1C-21(1. 160-15m solid-state linear amplifier Broad - 
banded - no tuning, includes new 10 & 18 MHz bands 
50-80 watts drive, 500 watts nominal power output 
SSB (PEP), CW & RTTY. Fully protected finals (no 
vacuum tubes), heat pipe cooling system. Full meter 
ing. automatic hands off band switching when used 
with IC-720A. With separate 40vdc/25A power supply 
for 117v/240v. Amplifier. 412Th e  12"cl, 15 
lbs Power supply: Same as amplifier but 30 lbs 

Reg. $1795 - Special $1395w 
10 Meter modification kit   

SAVE $90 
IC-551 All mode, microprocessor controlled 6m trans-
ceiver. Covers 50-53.999 MHz; SSB, FM, CW & AM 
Variable output 1-10 watts. 6 digit display, 3 memory 
channels with variable scan speed. Dual VF Os, noise 
blanker, 13.8vdc & 117vac supplies built-in, hand 
microphone. 4,..."h 9,4"w e 10' .."d, 14 lb 

Regular $479 - Special $38895 
I( '-551 Accessories: 
EX-106 FM adaptor   SALE $112" 
EX-107 VOX unit   SALE  49" 
EX 108 Passband tuning/RF processor  SALE  94" 

SAVE $130 
IC-551D same as 551 but output variable 1 80 watts 
Requires optional AC supply EX-107 VOX and EX-108 
passband tuning/RF processor built-in 13 8vdc/15A 

Regular $699 Special $56895 
IC-5511) Accessorie,: 
PS-20 20A AC power supply   SALE $199" 
EX-106 FM adaptor   SALE 112°' 

Quantities limited, prices subject to change without 
notice. Don't miss out! - order now direct from this ad. 
Send Check or Money Order For prompt shipment. call 
our TOLL FREE number and use MASTERCARD or VISA. 
phone COD orders O.K. for UPS shipments Special 
Prices do not include shipping charges. 

VISA' 

AMATEUR 
ELECTRONIC SUPPLY. 
4828 W. Fond du 1.3C Avenue 
Milwaukee. Wisconsin 53216 
Phone: (414) 442-4200 

Wisconsin WATS. 1-800-242-5195 

Nationwide WATS: 1-800-558-0411 
AES Brunch Stones In: Clearwater, FL • 

Orlando FL • Wickliffe, OH • Las Vegas. NV 

C NE W MFJ-3 1 2 VHF Converter lets you 

HEAR POLICE/FIRE CALLS 
and Weather Band on 2 meter rigs. Covers nearly all FCC 
allocated police/fire VHF-hi freq. (154-158 MHz). Direct freq. 
readout on synthesized, VFO 144-148 MHz FM rigs. 

Now with weather band coverage! 
r. 

MFJ VHF 141%, 
160- 164 a 

111111 
,511  OfF-08p 

MHz 

Menne 

/777 

Hear exciting police/fire calls, weather band, 
maritime costal and more on your 2 meter rig! 
Scanning  Ogs  become  police/fire  scanner 
This ingenious MFJ VHF Converter turns your 

synthesized or VFO 144-148 MHz FM rig into a 
hot police/fire receiver (154-158 MHz) with direct 
frequency readout on your rig. 
Receive weather plus more on 160,164 MHz. 
Feedthru allows simultaneous scanning of both 

2 meters and police/tire band. No missed calls. 
Enjoy aN benefits of your rig such as squelch, 

excellent sensitivity, selectivity, stability, limiting, 
AM reiection. For handhelds, too. 
Two MOSFETS (tuned RF amp, mixer), bipolar 

crystal oscillator gives excellent performance. 
Bypass/off switch allows transmitting. Won't 

burn out if you transmit (up to 25 watts) with 
\c,:onverter on Low insertion SWR. 

Scanning rigs beco me 

police/fire scanner. 
Direct freq. readout on 

synthesized and VFO rigs. 

'5995 
"On" LED. 9-18 VDC. SO-239. Mtg bkt. 3x4x1". 
MFJ-311, S49.95. Like MFJ-312 less WX band. 
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 $59.95 
for MFJ-312, $49.95 for MFJ-311 plus $4.00 
each shipping/handling. 
Enjoy exciting police and fire calls, order now. 

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.  "47 

MFJ ENTERPRISES, 
INC ORPORATED 

Box 494, Mississippi State, MS 39762 1 

NOVE MBER SPECIALS 
BONUS 2% discount for prepaid orders 

(cashier s check or money order) 

CALL FOR QUOTES 

453 

ege, 
TOLL  1-800-33h-4 /99 

FREE  ORDERS ONLY 
HOURS M-F 11-8. SAT 9-3 EDT 

CLOSED TUESDAYS 

MFJ PRODUCTS  COMPLETE LIN 
989 New 3K W Tuner 
962 1 5K W Tuner mtr/switch 
961 1 5K W Tuner 
9498 300 watt deluxe tuner 
941C 300 watt tuner switch/mtr. 
940 300 watt tuner switch/mtr 
484 Grandmaster memory keyer 12 msg 
482 4 msg Memory keyer   

422 Pacesetter Keyer vv/Bencher BY1 
410 Professor Morse keyer    
408 Deluxe Keyer with speed mtr 
496 Keyboard II 
7528 Dual turnable filter 
102 24-hour clock 
260/262 Dry Dummy Loads  . 
250 2K W PEP Dummy Load 
BENCHER PADDLES Biack/Chrome 
ASTRON PO WER SUPPLIES (13.8 VOCI 
RS7A 5 amps continuous. 7 amp ICS 
RS12A 9 amps continuous. 12 amps ICS 
RS20A 16 amps continuous. 20 amps ICS 
RS2OM same as RS20A + meters 
RS35A 25 amps continuous. 35 amp ICS 
RS35M same as RS35A + meters  151 95 

TELEX HEADSETS-HEADPHONES 
CI 210/C1320 Headphones  22 95/3727 5905 
PROCOM 200 Headset/dual Imp MIC 
PROCOM 300 (bed Headset/dual Imp ow  69 95 

VoCom Antennas/2m Amps 
5/8 wave 2m hand held Ant  19 95 
2 waits in. 25 watts out 2w Amp  69 95 
200 mw in. 25 watts out 2m Amp  82 95 
2 watts in 50 watts our 2m Amp  108 95 
MIRAGE AMPS Er WATT METERS 
MPI HF/MP2 VHF SWR/ Watt Meter  CCAALL 
823 2 in. 30 out. All Mode   
8108 10 on. 80 out All Mode. Pre-Amp  CALL 
131016 10 in 160 ma All Mode. Pre Amp  CALL 

TRANSCEIVERS — BIG DISCOUNTS 
KEN WOOD. ICOM. YAESU. TENTEC. 

SANTEC AZDEN. KDK 
— Call for Quotes — 

2410 Drexel Street 
Woodbridge, VA 22192  e a 

Information (7031 643-1063  Orrior, 1-800-336-4799 
Store Location 14415 Jeff Davis Hwy . Woodbridge. VA 

E IN STOCK 
287 75 
199 95 
139 95 
122 00 
78 42 
69 70 
121 72 
87 96 
87 15 
113 95 
69.69 
296 95 
78 42 
30 95 

23 50/56 75 
31 10 

35 25/42 95 

48 60 
66 35 
87 20 
105 50 
131 95 

AEA Keyers Code Readers. ISOPOLE Antennas  CALL 
HY-GAIN ANTENNAS 
TH613XX Triband Beam  238 95 
TH3MK3 3-Element Beam  179 95 
TH3JR 3-Element Triband  13895 

10-80 Verti18AVT/W14AVO/W8 10-40 Vertical  82 95  
EI  cal  

A4 New Tramiel Beam 10-15.20m  50 77 
CUSHCRAFT ANTENNAS 

A3 New Toband Bi.am 10-15-20m 
AV3 New 10-15.20m Vertical 
ARX 28 New Ringo Ranger 2m 
A32-19 2m  Boomer DX Beam 
2208 220 MHz  Boomer 
2148 Jr Boomer 144-146 MHz 
214F13 Jr Boomer 144 5-148 MHz 
A147. II 11-Element 2m 
MINIQUAD HO-1 
ALLIANCE HD73 Rotor 
CDE HAM IV ROTOR 
CABLE RG8/U Foam 951. Shield 
8 oor.• Ficom 2 X 18 6 *22 
BUTTERNUT HF-5V-III 10-80m Vertical 
KLM ANTENNAS (other antennas in stock) 
KT34A 4.Element Tohand Beam 
KT34XA 6-Element Triband Beam 
144-148 13L8 2m 13-Element with balun 
144-148 16C 2m 16-Element for oscar 
420.45014420.450 MHz 14 -element Beam 
420-450 18C420-450 MHz 18-Element oscar 
432 16LB 16 eiem 430-434 MHz beam/balun 
HUSTLER 5BTV 10.80m Vertical 

4E4TV 10-40m Vertical 
3TBA New 10-15-20m Beam 

14 rid 

40 meters  12 50 

HE Mobile Resonators  St 

10 and 15 meter 7n20 meters 0  

75 meters  13 50 
Avanti AP 151 3G 2m on glass ant 

— CALL FOR QUOTES — 

Send stamp for a flyer Terms . Prices do not include 

shipping. VISA and Master Charge accepted. 2% dis-

count for prepaid orders (cashier's check or money 

order)  COD fee $2.00 per order. Prices sublect to 

change without notice or oblrgation 

206 95 
169 95 
41 50 
34 00 
75 95 
68 95 
62 10 
62 10 
34 50 
132 95 
93 95 
169 95 
26C/ii 
18C/fi 
86 95 

320 75 
469 50 
77 95 
93 55 
37 54 
58 70 
60 70 
92 50 
73 95 

  161 95 
Super 
12 50 
14 95 
17 30 
27 95 
27 95 
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Eyeball QS0 with Radio RSA 

Roger N. Peterson 

25 Orchard Lane 

New Canaan CT 06840 
Have you ever dreamed 

of visiting that far-
away, exotic country whose 
radio station you are listen-

Radio RSA—the voice of South Africa uses this antenna ar-
ray to reach the US. 

ing to on your receiver? I'm 
sure you have. We all do. 
This time, however, I did 
something about it. 

I was tuned to Radio RSA 
—the Voice of South Af-
rica—and was enjoying a 
program called "Touring 
Africa." It was all about the 
famous Krueger National 
Park there, where visitors 
drive around in British Land 
Rovers to view the ele-
phants, lions, rhinos, and 
other wild animals that 

roam free and without dan-
ger of being shot at by hunt-
ers. Listening to this fasci-
nating program got me in-
terested in seeing all this for 
myself. It would certainly 
be a switch from the usual 
Florida or Caribbean island 
vacation that so many of us 
from the northeastern part 
of the US aim for in the 
winters. 

So here I was, a few 
months later, being driven 
through the streets of Jo-

This great circle map indicates the general broadcast direc-
tions for Radio RSA's Meyerton transmitting station at its 
center in South Africa. 
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You can't 
tell the players 
without a 
scorecard! 
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Order today! 
NEW 1982 
RADIO AMATEUR CALLBOOKS 
READY DECEMBER 1ST! 

The latest editions will be published soon! 
World-famous Radio Amateur Callbooks, 
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.Edition 
features over 400,000 listings, with over 
70,000  changes  from  last  year.  The 
Foreign Edition has over 370,000 listings, 
over  60,000  changes.  The  new  1982 
Callbooks will be available on December 1, 
1981. Place your order now. 

Each  Shipping  Total 

US Callbook 

Foreign 
Callbook  $17.95 $3.05 $21.00 

Order both books at the same time for 
$39.95 including shipping. 

$18.95 $3.05 $22.00 

Order from your dealer or directly from 
the publisher. All direct orders add shipping 
charge. Foreign residents add $4.55 for 
shipping. Illinois residents add 5%Sales tax. 

SPECIAL LIMITED OFFER! 
Amateur Radio 

la4it  Emblem Patch 
only $2.50 postpaid 

Pegasus on blue field, red lettering. 3" wide 
x 3" high. Great on Jackets and caps. 

C a11 6 0 0 k INC. 

RADIO AMATEUR 

44  Dept.  B 61 

925 Sherwood Drive 
Lake Bluff, IL 60044, USA 

INTRODUCING THE 

CES 500SA 
SIMPLEX 
AUTOPATCH 
The First Affordable 
Private Phone Patch 

As described in 73 Magazine 681 

Now, for the first time! Every amateur 
operator can enjoy the unoarallelled freedom 
of a private phone patch in an economical 
package. 

The dramatic new CES 500SA Autopatch is all 
the equipment you need to patch an FM base 
station to your home or other telephone line, 
without expensive repeaters, cavities, or other 
equipment. Connections with any standard 
FM base station are rapid and simple. 

Bypass the congestion and expense of shared 
repeaters — break through to greater privacy 
and convenience with the new CES 500SA 
Autopatch. 

COHERENCE IN 
COMMUNICATIONS TECHNOLOGY 

CES 
COMMUNICATIONS ELECTRONICS 

SPECIALTIES, Inc. 

PO. Box 507 
Winter Park, Florida 32790 
Telephone: (305) 645-0474 

'MFJ KEYERS 
Uses Curtis 8044 IC. Iambic 
operation, dot-dash memo-
ries, weight control, solid 
state keying. RF proof. 

1.P1•103.60 $7995 

The MFJ-408 Deluxe Electronic Keyer sends 
iambic, automatic, semi-automatic, manual. Use 
squeeze, single lever or straight key. 
Speedmeter lets you read speed to 100 WPM. 
Socket for external Curtis memory, random 

code generator, keyboard. Optional cable, $4.95. 
Iambic operation with squeeze key. Dot-dash 

insertion. Semi-automatic "bug" operation pro-
vides automatic dots and manual dashes. 
Dot-dash memory, self-completing dots and 

dashes, jam-proof spacing, instant start. RF proof. 
Solid-state keying: grid block, solid state xmtrs. 
Front panel controls: linear speed, weight. 

tone, volume, function switch. 8 to 50 WPM. 
Weight control adjusts dot-dash space ratio: 

makes your signal distinctive to penetrate ORM. 
Tone control. Speaker. Ideal for classroom. 
Function switch selects off, on, semi-automatic/ 

manual, tune. Tune keys transmitter for tuning. 
Uses 4 C-cells. 2.5 mm jack for power (6-9 

VDC). Optional AC adapter MFJ-1305, $9.95. 
Eggshell white, walnut sides. 8x2x6 inches. 
MFJ-406, $69.95, like 408 less speedmeter. 

'49" 
,111 1.11610   
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New MFJ-401 Econo Keyer II gives you a 
reliable, full feature economy keyer for squeeze, 
single lever or straight key. 
Has sidetone, speaker, volume, speed, internal 

weight and tone controls. Sends iambic, auto-
matic, semi-automatic, manual. Tune function. 
Dot-dash memories. 8-50 WPM. "On" LED. Use 
9V battery. 6-9 VDC, or 110 VAC with optional 
AC adapter. MFJ 1305. $9.95. 4x2x31/2 ". 
Reliable solid state keying. Keys virtually all 

solid state or tube type transmitters. 

I
%II  t. 4.1,2 4 "1111111 

. 0  •  V0 . 4110 

MFJ-405'Econo Keyer II. Same as MFJ-401 

'6495 
but has built-in single paddle with adjustable 
travel. Also jack for external paddle. 4x2x3V2" 

Optional:  Bencher Iambic Paddle. $42.95: 
110VAC adapter. MFJ-1305, $9.95. Free catalog. 

Order from MFJ and try it. It not delighted. 
return within 30 days for refund (less shipping) 
One year unconditional guarantee. 
Order yours today. Call toll tree 800-647-1800. 

Charge VISA. MC. Or mail check, money order. 
Add $4 00 each for shipping and handling. 

CALL TOLL FREE ... 800-647-1800 
Call 601 323-5869 for technical information, or 
der/repair status. Also call 601-323-5869 out 
side continental USA and in Mississippi.  47 

MFJ ENTERPRISES, 
INCORPORATED 

....See List of Advertisers on page 130 

..462 

\ ,,,Box 494, Mississippi State, MS 39762 / 
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Antenna side-switching hut showing a portion of antenna 
routing system. Each "square" is a motor-driven switch. 

hannesburg, the largest city 
in South Africa, by Pieter 
Martins, the principal engi-
neer of Radio RSA and host 
of the station's popular DX 
program. 
This had come about sim-

ply because when I made 
my travel arrangements, I 
also wrote a letter to Pieter 
to try to arrange a visit to 
Radio RSA. So on this day, 
Pieter had picked me up in 
his car at my hotel and was 
starting the visit with a trip 
out to view the transmitters 
and antenna installation lo-
cated about thirty miles 
south of the city. 
As we drove out of the 

city, we passed huge man-
made hills, piled up from 
years of gold mining in the 
area, and several block 
houses which dated back to 
the Boer War. As we got 
nearer to the installation, I 
spotted some tall steel 

masts, and when we enter-
ed the village of Meyerton, 
I saw a multitude of these 
high masts towering into 
the blue African sky. Not 
much like my own anten-
nas, strung between two 
trees in the backyard of my 
Connecticut home! 

Ultra-Modern Transmitter 
and Antenna Installation 

We parked the car and 
entered the main transmit-
ter building. This structure 
has an antenna side-switch-
ing house and contains the 
consoles that control the 
transmitter tuning, antenna 
selection, and slewing. 
There are three 500-kW and 
four 250-kW transmitters. 
The larger ones had only re-
cently been  installed 
(spring, 1979) and were re-
sponsible for booming a big 
signal into the US in recent 
months. 

Broadcasting center of Radio RSA in Johannesburg. Large 
tower in back holds FM radio antenna. 

Pieter explained how, 
from the consoles, by the 
pressing of a single switch, 
the powerful transmitters 
could be coupled to any of 
the station's 34 respective 
high-gain antenna arrays to 
cover any of Radio RSA's 
target areas. These con-
soles have preselection fa-
cilities so that a new fre-
quency and antenna with 
appropriate orientation 
may be selected in seconds. 
The transmitters have an 
interesting cooling system. 
Cooling is by a vapodyne 
system which utilizes the la-
tent heat of steam. This sys-
tem uses a small amount of 
distilled water and elimi-
nates the need for old-fash-
ioned water pumps. The 
steam is condensed on the 
mezzanine level of the 

building by heat exchangers 
and returns to the transmit-
ter tube anodes as water. 
From there it is once more 
circulated in the closed 
cooling system. 
From the top of the large 

transmitter cabinets, the 
feeders go by way of cross-
bar switches in ducts down 
vertical shafts which con-
nect up with two tunnels 
and then to the round an-
tenna feeder side-switching 
house. This unique system 
of an underground route for 
the ducted feeders had to 
be used due to their large 
surface area. This would 
have presented a hazard in 
strong gusts of wind in the 
case of overhead feeders. 
The radio feeders enter 

the feeder switchhouse 
along five horizontal rows 

84  73 Magazine • November, 1981 



WORLD TIME 
WATCH 

the first microprocessor watch 
made especially for hams 

24 hr. timer 

microprocessor 
water resistant 

solar assist 

New Low Price 
-$59.95 

The HAM-1 functions include local time, 
world time, (G.M.T. too) count-up and 
count down chronometer, day, month, 
date, alarm and hourly chime. It's ideal 
for log-keeping, DX time conversion and 
10 minute I.D. timing. The HAM-1 fea-
tures a high contrast Seiko display and 
solar cell battery assist. Battery life is 
better than 4 years. The HAM-1 is water 
resistant to 20 meters, the case is 100% 
solid stainless steel and the crystal is 
scratch resistant mineral glass. The HAM-
1 is rugged and durable and has a 1 year 
warranty. 

2 METER AMPLIFIER 
$39.95 

• 2 Watts In, 10 Watts Out • V.S.W.R. 
Protected • Can be Used tor F.M. & S.S. 

B. • Led Status Indicators • Low Loss 

SO-239 Connectors • Current Drain Less 

Than 2.5A at 13.6 V.D.C. • Massive 

Heatsink •Built In T/R Switch 

TEMPO S-1 UPGRADE KITS 
$39.95 

Upgrade your early Tempo S-1 to cur-

rent  Production  Specifications,  kits 

include:  • 450  M.A.H.  Battery  Pack 
• New Case Assembly • All New Es-

cutcheons  • Spkr./Mic.  Jack  w/Dust 
Cap • New Earphone & Jack • P.C.B. 

and Parts for Easy Installation • Detailed 

Instruction Manual • For Radios With & 

Without T.T. Pad. 

Other Accessories Available: 

Spkr/Mic. Designed for S-1 's. .  $24.95 

Heavy Duty Belt Clip   7.50 

Flex Antenna   6.00 

To Order Call or Write to: 

ADVANCED COMMUNICATIONS 

INTERNATIONAL 

2411 Lincoln Avenue 

Belmont, CA. 94002 U.S.A. 

(415) 595-3949 

Add $3.00 per order for shipping & 
handling. California residents add 6% 

sales tax. Visa, Master Charge accepted. 

QUALITY 
* DISCOUNT 
4PDT PRINTED 
CIRCUIT 12 VDC 

parts  at * 
PRICES! 

el 14 pin styleimp3 imp contacts 
BRAND NEW 
P C Moon! 

$ 2.75 EA , 

KEY S WITCH 
S.P S T 

RATED  • AMPS 

125 VOLTS 

$ 3.50 EA. 

DPDT  REL AY 
Anomm  12 VDC 
HL2 -P-DC 12VDC. -"'" 
comp act sire 
10 amp contacts 
PC mount 

$3.00 each  ow( 

4PDT  REL AY 
• I.  stvle 

•  amp coniacis 
• 24 solid c 
'XI sell • id  t O 

• Used WI loily Nested 

$1.70 EACH 
speedy sell renege 
LARGE OUANTITIES AVAIL ASLE 

MINI SIZE 
BUZZERS 

1%to 3 volts 
WITH WIRE LEADS 

75* each 
to 3 volts 

WITH PIN TERMINALS 

3 to 7 volts 

WITH PIN TERMINALS 

75* each 

75c each 

TRANSFORMERS 

120 volt 

primaries 

6 VOLTS at 150 81A  $1 25 
12 V C T al 500 mA  $2 50 
16 5 V it 3 AMPS  56 50 
18 VOLTS it 1 AMP  $4 50 
252 VC T at 2.8 AMP S5 50 

440 220 TO 110 VOLT 

TRANSFOR MER 

SOL A a NTIBZ100 
440 or 220 rolls 

to 110 volts 

Rated 100 VA 

TYPE N 
CONNECTOR 

K I6LS 110526 B/U 

FITS ROSS, ROSS, 
80141, RG142, RG22 , 

q.DER TYPE 

St 75 EACH 
10 for $16 00 

•S P E CI AL  " 0 

10 MEG POTS 

a tor $1 00 

10 tor $ 2 00 

100 tor $15 00 'Pe10 

SUPER SMALL 
PHOTO-FLASH 
170 MFD 330 VOLT 

I 1/4"x Pe' 
2 for 51.50 
10 for $7.00 

COMPUTER GRADE 

CAPACITORS 

1,700mfd 
150 VDC $2. 00 

2 112 ò,r, X 4 314̀ 

11,400mfd 
60 V DC  $2. 50 

1 3/11 .oe4 X 71-F" 

111.5 00 mfd 18  

1 318"otA X 3 I/4' HI G M 

20,000 mfd  25 VOLTS 
2 " DIA. X 21/2" HIGH S3_,Q9 

22,000mfd 15 VDC $2, 50 
20 or. X 2 li e...K.. 

22,000 mfd 40 VOLTS 
2" DIA. X 6" HIGH  $3.0Q 

52,000mINI 15 VDC $3. 00 
2 'usn X 4 !W.p.m.. 

ii 

CLAMPS TO FIT CAPACITORS SOe foe 

L.E. D.'s 
STANDARD JU MBO 

DIFFUSED 

PEE)  1 . 50 

6REEN  FOR $2.00 

YELLOW  10 FOR $2.00 

FLASHER LED A 
5 VOLT OPERATION 
JUMBO SIZE 
7 FOR $1.70  , 

1S1 POLAR LED ' 2 FOR 51.71 1 SUS MI NI LE D 

.079 X .098" 
ZOrmA DI 1.75v 
10 FOR $1.00 
200 FOR $18.00 

o ANT1TY PRICES AVAI, ' 

750 MFD 330 V 

PHOTO FLASH 
" HIGH S 
I 1/4" DIA. 

.1.25 EACH 
FOR $11.00 

CANNON XLR 
CONNECTOR 

CH,  . ,10,ANT 
AUDIO COM4LCTOR 

$2 00 EACH 

10 tor $19 00 

RFI 
LINE FILTER 

tor tine to Ione 
•  a hoo to ground 

noise suppr••sion 

GORGON • 10K6 
Rated 10 amp 

•  115 250o 50 40040 

3.75 ea to tor S35 00 

22/44 EDGE CONNECTOR 
TiN SOLDERTAIL 156• .200" 

LARGE OUANTITIES AVAILABLE 
$1.35.244 1010•112.50 

RECHARGABLE 
SEALED 

LEAD- ACID 
BATTERIES 

°VOLTS SAMP/101 

2 5/8 X 11/2 X 5 IN. $ 7.50 

s yours samsfrus 
L1/2 02 x 41/2 IN  $ 10 00 

• VOLTS 0 0 AMP/FIR 

05 X 2 X 41/2 IN.  S12.50 

ALL ELECTROMCS CORP. 
905 S. Vermont Ave.  TERMS 
PO BOX 20406 

Los Angeles, Calif. 90006 
(213) 380-8000 

Mon.- Fri.  Saturday 
9 AM 5 PM 10 AM 3 PM 

• Ou•noloas Lonotird 
• Mon 0,05,11000 
• Add 5 2 50 
Sntppong USA 
• Call, RP, Add 6% 
• Prompt Stopping 

MFJ SWR/ 
WATTMETERS 
MFJ  HF  SWR/Wattmeter 
reads SWR, forward, reflect-
ed power from 1.8-30 MHz. 

$499' 
MFJ-814 

New low cost in-line HF SWR/Wattmeter. 
MFJ-814 lets you monitor SWR, forward, 

reflected average power in 2 ranges from 1.8 
to 30 MHz. Read 200/2000 watts forward. 
20/200 watts reflected power. SWR, 1:1-6:1. 
Easy push-button switch operation: has power/ 

SWR, high/low range, forward/reflected push-
button switches. SWR sensitivity control. 
Lighted meter (requires 12V). Rugged alumi-

num eggshell white, black cabinet. 6V4x3V4x41/4". 
SO-239 coax connectors. 2 color meter scale. 

MFJ VHF SWR/Wattmeter/ 
Field Strength Meters 

$2995 177   

MFJ-812   • ..41P 6  

New low cost VHF operating aids. 
MFJ-812, $29.95: Read SWR from 14 to 

170 MHz to monitor antenna and feedlines. 
Read forward and reflected power at 2 meters 

(144 148 MHZ). 2 scales (30 and 300 watts). 
Read relative held strength from 1 to 170 

MHz. Binding post for field strength antenna. 
Easy push-button operation: has forward/re-

flected and SWR/field strength push buttons. 
Aluminum eggshell white, black cabinet. 

41/4x21/4x23/4". SO-239. 2 color meter scale. 
MFJ-810, $24.95: similar to MFJ-812 less 

field strength function. 

MFJ "Dry" 300 W and 
1 KW Dummy Loads. 

$ 6 4 9 5 1 111 0 6 $ 2 6 9 5 

MFJ-262  MFJ-260 

Air cooled, non-inductive 50 ohm resistor rr 
perforated metal housing with SO-239 connectors. 
Full load for 30 seconds, de-rating curves to 
5 minutes. MFJ-260 (300 W). SWR: 1.1:1 to 
30 MHz, 1.5:1 for 30 160 MHz. 21/2 x21/2x7". 
MFJ-262 (1KW). SWR 1.5:1 30 MHz. 3x3x13". 

MFJ-10, 3 foot coax with connectors, $4.95. 

Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 
One year unconditiplai guarantee. 
Order yours today. Call toll free 800-647-1800. 

Charge VISA, MC Or mail check, money order 
Add $4 00 each for shipping and handling 

CALL TOLL FREE ... 800-647-1800 
Call 601 323-5869 for technical information, or 
der/repair status. Also call 601-323-5869 out 
side continental USA and in Mississippi  47 

MFJ ENTERPRISES, 
INC ORPORATED 

\... Box 494. Mississippi State, MS 39762 ) 
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One of the 500-k W transmitters. 

of switches. These feeders 
are switched vertically and 
leave from the top of the 
building to the appropriate 
overhead feeder and ac-
companying antenna. 
Each of the directional 

antenna arrays on the 500-
hectare site consists of two 
curtains spaced a quarter of 
a wavelength apart Each 
curtain is made up of three 
or five stacks of four half-
wave dipole elements in a 
chain. When power from 
the transmitter is fed into 
the front curtain, radiation 
from the individual dipoles 
is additive in the direction 
of the main listening zone, 
the total power gain 
achieved in some instances 
being as much as 20 dB. The 
antenna arrays have seven 
general directions (see Fig. 
1). By phasing, it is possible 
to swing the beam electron-
ically 15 or 30 degrees away 
from its center position to 
direct a transmission to a 
different target area. The 
general directions are 335° 
and 340° for West Africa 
and Europe; 76°, 20°, and 

7° degrees for East Africa 
and the Middle East; 305° 
for North America; 240°, 
260°, and 270° for South 
America, and 350° for Cen-
tral Africa. 
As we left the transmitter 

and antenna installation 
and drove back toward the 
city, Pieter described the 
South African Broadcasting 
Corporation organization 
and headquarters complex. 
Radio RSA is the External 
Broadcasting Service of the 
S.A.B.C. Other services in-
clude television and FM ra-
dio. Some of you may have 
DXed Springbok Radio and 
Radio 5 in past years. These 
are both part of the S.A.B.C. 
This complex is located 

in the Auckland Park sec-
tion of Johannesburg, a pri-
marily residential area. It 
looks like a college cam-
pus, with its 40-acre area, 
two high structures, and a 
number of two- and three-
storied buildings which 
house studios. The domi-
nant structure is a 55-story 
tower which houses the FM 
antenna. Facing this is a 

large, multi-storied office 
building. This complex 
houses facilities and staff to 
broadcast 16 radio and 2 
television program services, 
totaling 2,317 hours a week 
in 18 different languages. 
The building which hous-

es Radio RSA is very mod-
ern and contains all of the 
latest broadcasting equip-
ment Because of all the dif-
ferent language broadcasts, 
the staff personnel that you 
see in the corridors and 
studios make you think that 
you are in the halls of the 
UN building in New York Ci-
ty. For example, the Lozi 
language announcers all 
come from the Caprivi area 
in southwest Africa. The 
Swahili and Chichewa an-
nouncers hail from Malawi. 
In other language services, 
the announcers are either 
South Africans or people 
who have been recruited 
from Europe. Radio RSA al-
so broadcasts programs in 
Dutch, Portuguese, French, 
German, Tsonga, Afrikann, 
and English. Soon, Radio 
RSA will add Spanish as 

they step up their broad-
casting activities to South 
America. 

Radio RSA Programs 

There is much to listen to 
on Radio RSA. In fact, some 
people think it is shortwave 
listening at its best. First is 
the news. No other short-
wave broadcaster covers 
the African continent like 
Radio RSA. They send out 
42 news broadcasts a day, 
of which 7 are in English. In 
addition, they have a num-
ber of back-up programs to 
help the listener understand 
the situation in different 
parts of Africa. 

News bulletins are writ-
ten by Radio RSA News De-
partment specialists and 
they have the resources of 
five international news 
agencies, regional news of-
fices, and a network of cor-
respondents in many parts 
of the world. Recently, a 
survey was made to find 
out what shortwave broad-
casts African delegates to 
the United Nations listened 
to. Some three-fourths of 
them reported listening reg-
ularly to Radio RSA to keep 
informed of what was going 
on back home. 

News, however, is not the 
only thing you will want to 
hear on Radio RSA. The sta-
tion has many interesting 
programs throughout the 
week. I mentioned "Touring 
Africa" —the program that 
got me interested in visiting 
this country in the first 
place. This program is on 
once a week and will take 
you to all the interesting 
sights in South Africa: Cape-
town, perhaps the most 
beautiful city in the world; 
Durban, which is on the In-
dian Ocean and has some of 
the cleanest and whitest 
beaches I've ever seen; the 
Cape of Good Hope, where 
you see the Atlantic Ocean 
meet the Indian Ocean, and 
much more. You can hear 
this program on Saturdays 
at 2100 GMT and on Sun-
days (Saturday night in US) 
at 0200 in English. 
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hey 
look here 
call toll free:nights 

(800) 231-3057 
6-10 PM CDST, M.W.F. 
days: 713-658-0268 

ICOM  IC 720A/AC  $1298 
IC 730   729 
IC 2AT   249 
IC 22U   269 
IC 25A   309 

Santec  HT 1200   299 
ST7 440 FM   299 

ETO  Alpha 78   2595 
76A   1495 
76PA   1795 

Telrex  TB 5EM   425 
Drake  TR7/DR7   1349 

R7/DR7   1299 
AEA  Morse CK1  115.00 
YEASU  FT707   699 

FRG7700   449 
FT101ZD 
Mark 3 Limited  749 

Order KWM 380 Now 
OLD PRICE 

Rockwell Accessories in Stock 
Jane! 8SA5   41.95 
Bash Books   9.95 
Amphenol Silver Plate PL-259 1.00 
Antique/Rare Tubes   Call 
GE 572 B   38 

Times 24 hour Wallclock  24.95 
Robot 800A   749 
Cubic 103   1195 
Bird 43 SLUGS 
Portable VJ Amplifier 
2 watts in 33 watts out .... 89.95 
Belden 9405 Heavy Duty 
Rotor Cable 2#16, 6#18  45C/ft 
Belden 8214 RG-8 Foam  36C/ft 
Belden 9258 RG-8X 
Mini-coax   19C/ft 

Alliance HD73 Rotor   109.95 
Call for TS830S, TS130S, 
TS-530S plus accessories 

MASTERCARD  VISA 
All prices fob Houston except where indicated Prices 
subject to change without notice, all items guaranteed 
Some items subject prior sale Texas residents add 6% 
tax Please add sufficient postage, balance collect 

Electronics Supply 
1508 McKinney 

Houston, Texas 77010 

MOBILE 
ANTENNAS 
From CUBIC, Builders of America's 
finest HAM Radio Equipment. 

Exclusive heavy duty 
construction all-band 
manual switching an-
tenna for 10, 15, 20, 40 
and 75 meters. Power 
rated at 500 watts PEP. 
Has a patented high-0 
tapped coil with GOLD 
PLATED switch con-
tacts. 

M-45 
5 Band Manual 
Switching up to 75 
Meters at 500 
Watts PEP 

MMBX 
Switchable Antenna 
matchbox. Seven 
impedance ratios above 
or below 50 ohms from 
1.7 to 30 MHz. 

M-34 
Up to 4 
Bands at 200 Watts, PEP 

The M34 mobile antenna 
gives you three bands — 
10, 15 and 20 meters. For a 
fourth band, add our op-
tional 160, 80 or 40 meter 
coil and top section. 
You end up with full 

capability 4-band mobile 
antenna requiring no coil 
change or adjustments 
after initial tuning. 

M-34 

Call or write for a complete antenna brochure. 

Li•„,o• C UBIC 
C O M M U NIC ATI O NS,I NC. 

p••• 70 

305 Airport Road, Oceanside, CA 92054 
(714) 757-7525/Telex: 695435; 
ANS BK: CUBICOM, OCEN. 

I MFJ 
SHORN/AVE 
ACCESSORIES 
NEW Indoor Tuned Active  
Antenna. Rivals, can even 
exceed reception of out-
side long wire. 
Rivals long 

wires 

$7995 eh. tio 
MFJ-1020 NEW INDOOR ACTIVE ANTENNA 

sits on your desk ready to listen to the world. 
Rivals,  can often exceed, reception of outside  
long  wire Unique Tuned Active Antenna mini 
mizes intermod. provides RF selectivity. re 
duces noise outside tuned band. Also use as 
preselector for external antenna. Covers 300 
KHz to 30 MHz in five bands. Adiustable tele-
scoping antenna. Controls: Tune, Band Selector. 
Gain, On-Off/Bypass. LED. FET, bipolar circuitry. 
Phono lack for external ant. 6x2x6 inches. 
9 12 VDC or 9 V battery for portable (ICP 
110 VAC with optional AC adapter, $9.95. 

" COUP  .11 4P  '9995 
MFJ-1040 RECEIVER PRESELECTOR. Improves 

weak signal reception. rejects out-of-band sig-
nals, reduces image response, 1.8 to 54 MHz. 
Up to 20 db gain. Low noise MOSFET. Gain 
control. Bandswitch. Can use 2 ant., 2 rcvrs. 
ON-OFF/Bypass. 20 db attenuator. LED. Coax. 
phono lacks. 8x2x6 in. Also for XCVRS to 350 
watts input. Auto bypass. Delay control. PTT 
lack. MFJ-1045, $69.95. Same as MFJ-1040, 
less attenuator. xcvr auto bypass, delay control. 
PTT. Use 1 ant., 1 rcvr. 5x2x6 in. 9V bat. Both 
requires 9-18 VDC or 110 VAC with optional 

AC adapter, $9.95. 

- • 

-- • • , • • IfUllr••::• -: .7  ---   

MOBILE SWL CONVERTERS to hear the short 
wave world while you drive. MFJ-304 ($69 951 
covers 19, 25, 31, 49 meter bands. MFJ-308 
($89.95) adds 13, 16, 41, 60 meters. L.40 
dual-gate MOSFETS give excellent sensitivity, 
selectivity with car receiver. Push button band 
selector. Tune with car radio. Plugs between 
antenna and radio. 12 VDC. 304 is 51/4)(11/4x4". 
308 is 6,/ix1 1/4x5".  Free catalog. 

MFJ-10, 3 foot coax with connectors, $4.95. 

Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 
One year unconditional guarantee. 
Order yours today. Call toll free 800-647-1800. 

Charge VISA. MC Or mail check, money order 
Add $4 00 each for shipping and handling. 

CALL TOLL FREE ... 800-647-1800 
Call 601 323 5869 for technical information, or 
der/repair status. Also call 601-323-5869 out-
side continental USA and in Mississippi. ,,047 

MFJ ENTERPRISES, 
INCORPORATED 

.13ox 494, Mississippi State, MS 39762 1 

See List of Advertisers on page 130 73 Magazine • November, 1981  87 



Radio RSA broadcasts an 
excellent program every 
morning at 1300 GMT and 
also at 0300 GMT. It is 
called "Good Morning 
Africa" and while not di-
rected to North America 
but to neighboring nations 
on the African continent, is 
easily picked up here in the 
US. It features short com-
mentaries, live interviews, 
and music. Again, it is in 
English. 

If you are interested in 
sports, Radio RSA devotes 
Saturday mornings from 
1300 to 1500 GMT to vari-
ous  seasonal  athletic 
games. This might be a pro-
fessional golf tournament 
with Gary Player and other 
international pros. Or, it 
might be a rugby game or 
cricket match.  As  in 
Australia, South Africa's 
summer is our winter and 
vice versa. So don't be sur-
prised to hear a ski meet 
from the Drakensberg 
Mountains in July or a surf-
ing contest from a beach on 
the  Indian  Ocean  in 
January. 

Some of the most inter-
esting programs heard on 
Radio RSA are interviews 
with either famous or inter-
esting people. In fact, I feel 
that Radio RSA has the best 
interview programs of any 
of the shortwave broadcast-
ers, including the mighty 
BBC. Try these on a pro-
gram called "South African 
Panorama" on the English 
broadcasts at 2100 and 
0200 GMT on Mondays, 
Tuesdays, Thursdays, and 
Fridays. 

Just for DXers 

If DXing the African con-
tinent is of interest, don't 
miss Radio RSA's "DX Cor-
ner" each week. This pro-
gram is hosted by Pieter 
Martins, my guide, and he 
has a good one. From time 
to time, Pieter has guests 
who are members of DX 
clubs, hams, or visiting hob-
byists from other parts of 
the world. If you want to 

keep up with the frequency 
and time changes of the Af-
rican nations' broadcasters, 
this program is a must You 
can hear it on Tuesdays at 
1120 GMT, Saturdays at 
2140 GMT, and Sundays at 
0240 GMT. 

Where to Tune In for Radio 
RSA 

This station is on every 
day of the week in English. 
They direct their broadcast 
to North America at 0200 
GMT on 11.900, 9.615, 9.585 
and 5.980 MHz. However, 
their signal is so strong that 
you can usually receive 
them when their programs 
are directed to Europe or 
other parts of Africa. 

In the late evenings here, 
at 0300 GMT, try Radio RSA 
on 11.900, 9.585, or 7.720 
MHz. It is usually very easy 
to hear them. When you get 
up in the mornings, try them 
at 1100 GMT on 25.790 
MHz, also on 21.535 or 
15.220 MHz. At 1300 GMT, 
on the same frequencies, 
Radio RSA comes in even 
stronger and you should 
have no trouble at all in 
bringing their broadcasts in. 
Finally, in the afternoons at 
2100 GMT, the station 
comes in loud and clear on 
17.780 or 15.155 MHz. 

Radio RSA broadcasts 
every day on the frequen-
cies and times indicated 
above. You can obtain a 
program of their broadcasts 
by writing Radio RSA, PO 
Box 4559, Johannesburg 
2000, South Africa. 
Finally, what about the 

rest of my trip to South Afri-
ca. That, of course, is a 
story in itself. To those of 
you who have ever thought 
of going there, I can recom-
mend it highly. In fact, I 
liked it so much that I hope 
to go back again for a re-
turn visit That is, if some 
other exotic shortwave 
broadcasting  location 
doesn't entice me there 
first 
I wonder what it's like in 

New Zealand? • 

Tuning coils for one 250-k W transmitter. 

One modern broadcasting studio at Radio RSA. 
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Personal Computer 
Accessories 

for the ham radio enthusiast 

1  TRS 80 Model I • TERMINALL Ti — All ne‘...  • one Ham Interface 
and terminal unit. This is what you have been waiting 
for. Everything you'd expect in a first class terminal unit 
and at a highly competitive price.  $499 

• M80,CM80 — Ham interfaces. Complete Morse code 
and RTTY system. PLL or external TU.  $175 to $279 

• M800 — Adds advanced (split screen) RTTY when used 
with M80/CM80.  $99 

• M8000/T1000 — Powerful disk based RTTY systems, in-
cluding mailbox.  $150 

• RITTY RITER — Powerful cursor editing of RTTY text 
and Pictures. Used in coniunction with M800.  $49 

• MBL — Baudot or ASCII printer driver software for 
M80/CM80.  $29 

Write for a 

FREE Catalogue 

APPLE 
• TA650, CA650 - •tam Interface 
with split screen display Morse and 
RTTY  $279 to $499 

• A6500 - Disk based RTTY software 
with mailbox  $60 

TRS 80 Model III 
• TERMINALL T3 — AU New! Ali in one Ham interface 
and terminal unit. This is what you have been waiting 
for. Everything you'd expect in a first class terminal unit 
and at a price that is highly competitive.  $499 

• M83, CM83 —Ham Interfaces. Complete Morse code 
and RTTY system. PLL or external TU.  $175 to $279 

• M830 — Adds advanced (split screen) RTTY and Morse 
when used with M83/CM83.  $99 

• M8300/T3000 — Powerful disk based RTTY system, in-
cluding mailbox.  $150 

PET/CBM 
• TM650, CM650 — Ham interfaces 
with  powerful  split  screen 
RTTY  $259 to $499 

• M65 — Low cost Ham Interface 
Great for the beginner or the tight 
budget.  $175 

RTTY ACCESSORIES 
• FSD-1 — RTTY Demodulator - 170 or 850 Hertz shift 
Super sharp filters. Fits all Macrotronics Ham Interfaces 
except TERMINALL.  $149 

• XTL-1  — Crystal controlled  RTTY AFSK  board. 
170/850/CW shifts. Fits all Macrotronics Ham Interfaces 
except TERMINALL.  $92 

• MLK — Loop Interface - plug in replacement for the reed 
relay on all Macrotronics Ham Interfaces except TER 
MINALL.  $32 

M 8300 
T3000 
T1000 

Now Available 
Write or Call for details 

ATARI 800/400 
• Morse Tutor — Teaches Morse 
code. Very sophisticated computer 
assisted instruction.  $29.95 

• Parallel Printer Interface — drives a 
parallel printer without the Atari 850 
Module.  $69.95 

• Screen Print Package — Copies 
any screen image onto paper. HI or 
LO RES graphics as well as plain 
text.  $139 

IRS EIO is a registered trademark ..• 
Tandy Corporation Apple is a registered 
trademark  of  Apple  Computer  inc 
Pet/CBM is a registered trademark of 
Comordote Busrness Machines int Atan 
is a registered trademark of Atari Corn 
puler onc ESpon is a registered trademark 
of Espon America Inc 
Warranty vanes from product to pro 

duct Please write for complete warrants 
information 

EPSON PRINTERS 
Call for latest discount prices. 

• MX-70 — Basic low cost printer. 

• MX-80 — 80 CPS, bidirectional printing, lower case and 
true descenders. 

• MX-80F/T — Like MX-80 with friction and removable 
tractor feed. 

• MX-100 — Extra wide version of MX-80F/T, 132 
characters wide. 

• HI-RES Graphics option — Bit image printing and italics. 

• Interfacing card and cables — Connect an Epson printer 
to Apple, TRS80, Pet, Atari, Color Computer or any 
Serial port. 

44 
10 ORDER TOLL FREE 

1-800-344-7493 
I (1 CA and for service 12091 667 2888 

ALFAUCROTRONICS, inc. p 
1125 N. Golden State 
Turlock, CA 95380 
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DISCOUNT 
LINE 

1-800-528-8960 

ADZEN 
PCS 3000 - $299 

APPLE 
Apple II-48K - $1179 

ATARI 
400 - $349 800 - $740 

CW R'TTY SYSTEMS 
RADCOM -Complete with Apple 

TU & Software - $259 

EGBERT - No TU needed 
Apple Software Decodes & 

Displays -$49 

GALFO - Requires TU 
Apple Software - $39 

EPSON 
MX80 - $469  MX100 - $749 

IRL 
FSK500 - $229  FSK1000 - $449 

KDK 
2025 - $299 

LOBO 
Apple/TRS80 Drive - $390/$260 

MONITORS 
APF - $125  Sanyo - $159 

MPI 
88G - $595  99G - $695 

MACROTRONICS 
M80 - $159  CA650 - $259 

SANTEC 
CALL 

OKIDATA 
M82A - $499  M83A - $749 

ZENITH 
Z19 - $775  Z89 - $2195 
Arizona 1-602-861-3181 

EXPOTEK 
CORPORATION 
2231R W. Shangri La Rd. 

Phoenix, AZ  85029  —73 

NE M 

Features: 
• State-otthe-Art-CMOS Circuitry 

• Choice of Message Storage 

•A. Six 50 character messages 

• B. Twelve 25 character messages 

•C. 27 combinations of message 

C. programming. 

• Records at any speed—plays at any speed. 

• Memory operating LED 

•Use for daily OSO or contests 

PLUS: 
• Self-completing dots and dashes 
• Both dot and dash memory 
• Iambic Keying with any squeeze paddle 
• 5-50 w p.m. 
• Speed, volume, tone, tune and weight controls 
• Sidetone and speaker 
• Low current drain CMOS battery operation—portable 
• Rear panel Jack for auxiliary power 
• Deluxe quarter-inch lacks for keying and output 
• Keys grid block and solid rigs 
• WIRED AND TESTED FULLY GUARANTEED—LESS 
BATTERY 

"BRAND NE W" m•Ilr 

CHAMPION MESSAGE 

MEMORY KEYER 

Model TE-292 

$125.95 

$ 89.95 
Features:  Model TL-284 
• •State-of -the-Art CMOS Circuitry 
• • Three choices of Message Storage 

•A Two (50 character each) 
message storage 

• B Four (25 character each) 
message storage 

•C One 50 character and 
two 25 character message 
storage 

• Records at any speed-plays at 
any speed 

°Memory operating LED 
• Use for daily OSO or contests 

SPEED 

PLUS:  _ 

°CLOW W. W.GII K U M ki n, 

41W  JP 
VOLUME 

.I•••• 
1 

• Self-completing dots and dashes 
• Both dot and dash memory 
• Iambic Keying with any squeeze paddle 
• 5.50 w.p.m. 
• Speed, volume, tone, tune and weight controls 
• Sidetone and speaker 
• Low current drain CMOS battery operation—portable 
• Deluxe quarter-inch lacks for keying and output 
• Keys grid block and solid rigs 
• WIRED AND TESTED FULLY GUARANTEED—LES.', 
BATTERY 

Features:  
• Advanced CMOS message memory 
• Two (50 char each) message 
storage 
• Repeat function 
• Records at any speed—plays back 
at any speed 
• Longer message capacity 
Example send CO CO CO DX de 
WB2YJM WB2YJM tt —then play 
second message on contact—de 
WB2YJM OSL NY NY 579 579 Paul 
Paul K 

• Use for daily OSOs or contests 

MESSAGE 

MEMORY KEYER 

Model N TE201 

$75.95 

PLUS: 
• State ot the art CMOS keyer 
• Self completing dots and dashes 
• Both dot and dash memory 
•lambic keying with any squeeze 
paddle 
• 5 50 wpm 
• Speed volume, tone tune and 
weight controls 

• Sidelone and speaker 
• Lon current dram CMOS battery 
operation—portable 
• Deluxe quarter mch tacks tor key 
mg and output 

• Keys grid block and solid state rigs 
•WIRED AND TESTED FULL  
GUARANTEED—LESS BATTERY 

Features: Deluxe CMOS 

Electronic Keyer 
• Slate of the art CMOS circuitry 
• Sell completing dots and dashes 
• Both dot and dash memory 
• IAMBIC keying with any squeeze paddle • 

550 wpm  • 

Model ff TE144 

$65.95 
• Speed, weight tone, volume tune controls & sidetone and 
speaker 

• Semi-automatic "bug" operation & straight keying—rear 
panel switch 

• Low current drain CMOS battery operation—portable 
• De;uxe quarter inch tacks for keying and Output 
Keys grid block and solid state rigs 
Wired and tested—fully guaranteed—less battery 

MODEL 1E133— same as TE144 with wgt and tone control internal, less semi-
auto keying  $55.95 
MODEL 1E122 — same as TE133 less wgt, tune, solid state keying  $45.95 

AT YOUR DEALER OR SEND CHECK OR MONEY ORDER. 

Plus S2.00 S H  NY Res add tax 

Tim m  R A C B11:F6FARLAONNDY 4B1LD 2G03 

ELECTRONICS, INC 
vf 76 

= E\ 
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Pi 
v  

MOBILE CONNECTION 

Introducing 

v.• 21 
YOUR OWN 

AUTOPATCH FOR 
SIMPLEX OPERATION 

ONLY 

$14995 KIT 
Wired and Fully Tested 
$199.95 

Shipping $3.50 in U.S.A. 
N.Y. S. Residents Add 
4% Sales Tax 

NOVAX interfaces your standard 2 meter; 220; 450; etc. base station 
and DTMF telephone, using a high speed scan switching technique so 
that you can direct dial from your automobile or with the HT from the 
backyard or poolside—automatically. 

. SMALL SIZE—(5" X 6" X 2") 

• STATE OF THE ART 
CIRCUITRY 12-16 V D.C. 

• ADJUSTABLE ACTIVITY TIMER 
(clears out if mobile is out of range) • 3 MIN. CALL DURATION TIMER 

TO ORDER—SEND check—money order (MasterCard or Visa accepted) 
to: R. W. D. Inc., Oriskany, N.Y. 13424 or call 315-736-3087 

• EASY INTERFACING with 
radio autio & squelch circuit 

• SINGLE DIGIT CONTROL 
(connect and disconnect) 

Compare the 

AUTO START 

0 41 I 
no1111• ot 

Interested in RTTY? 
$169.95 buys a terminal unit kit with the features you need most 

for enjoyable RTTY. Our 3-stage active input filters, built-in AFSK 

and 60 m A loop supply make the TU-170 a great buy regardless 

of the rig or printer you prefer. 

Sound interesting? Call or write for details about our full line of 
RTTY equipment backed by a complete factory support 

program. 

Flesher Corporation 
P.O. Box 976 Topeka, KS 66601 913.234.0198 
Distributors In Canada and Australia 

Knock out  I 
those 

unwanted 
signals! 

Varifiltertm  $119.95 
Sugg. Price 

The Kantronics audio filters 
give you the precision and 
versatility to knock out those 
unwanted signals for good, 
solid copy. 
The Varifilter, single audio 

filter, and the Signal En-
forcer, dual audio filter, give 
you greater capabilities by 
allowing you to choose not 
only the frequency you want 
to filter (from less than 100 
Hz to over 3000 Hz) but the 
bandwidth as well (from less 
than 30 Hz to over 1000 Hz). 
Both the Varifliter and 

Signal Enforcer offer peak 
and notch capabilities to al-
low you to either reduce sig-
nals on all but a selected fre-
quency (peaking) or to eli-
minate signals on a selected 
frequency where interfer-
ence is present (notching). 
The high-quality workman-

ship of these filters makes it 
possible for the bandwidth 
to remain constant, once set, 
regardless of changes  in 
frequency. 
"Tuning  eye"  indicators 

make tuning fast and easy 
and a built in 115 Vac/230 
Vac power supply gets you 
started right away. A full-
year limited warranty backs 
up every unit. 
Call or visit your Author-

ized Kantronics Dealer for 
more information on the 
high-quality, versatile Kan-
tronics Varifilter or Signal 
Enforcer. Allow 3 to 6 weeks for 
delivery from factor/. 

0.0 .00 CI 
marmiwaiammi 

Signal Enforcertm $169.95 
Sugg. Price 

ICI Kantronics 
(913) 842-7745 

1202 E. 23rd Street 
Dept. S 

Lawrence, Kansas 66044  I 
1=1 I= =I IRE INIII  INN 
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Micronta's New Multimeter 
an LCD DMM from T-RS 

The Micronta LCD Auto-Range Digital Multimeter. (Photo 
courtesy of The Tandy Corporation) 

Fred Blechman K6UCT 

7217 Bernadine Avenue 
Canoga Park CA 9/307 

There is little doubt that 
a multimeter is the 

most-used item of test 
equipment among hams, 
electronics technicians, 
and hobbyists. A typical 
multimeter measures cur-
rent, voltage, or resistance 
in various ranges, depend-
ing on switch setting. Until 
recently, multimeters used 
common analog meter 
readouts—a needle moving 
along a marked scale. Then, 
not long ago, digital multi-
meters appeared. They read 
the value in LED digits. 
LEDs consume consider-
able power, so these instru-
ments usually needed to be 
plugged into ac power or 
had short battery life. 
With the advancement of 

technology, the LCD (liquid 
crystal display) is displacing 
LED readouts in most in-
strumentation, and many 
LCD digital multimeters 
(DMMs) are now available. 
Using standard alkaline bat-
teries, many of these DMMs 
can be used continuously 
for hundreds of hours be-
fore battery replacement. 
This makes the units truly 
portable and independent 
of ac line transients and 
noise. 

The typical LCD DMM 
uses either a rotary switch 
or a bank of push-buttons 
to select range and mode. 
First you must decide what 

Continued on page 179 
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RADI O  NOT  INC/. 

H 1:140:1t.ECO-,p,LAu.tst1/4.ex.e us.TER.s  s s CJir. 

Ki 2 ENGIN EIETR 'SI N G:: r 'NsE sE.) rc°04:Dpr:IRAIZE 

HANDI-CON V 
• ANY FULLY SYNTHESIZED 2 - METER 
H.T. CAN NOW BE A COMPLETELY 
PORTABLE  VHF-hi MONITOR 
•2400 CHANNEL CAPABILITY 
•DOUBLE BAND COVERAGE 

154 -158 Mhz fire,police.sheriff, 
paging & more 

159 -163 Mhz maritime coastal. 
railroads, N.O.A 
weather & more 

• MULTI-BAND & MULTI -CHANNELLED 
MONITORING WITH SCANNING H T.-s 

• SINGLE 3-POSITION CONTROL 
• "OFF - RETURNS TO NORMAL TRANS-
CEIVER OPERATION 

• LOW LOSS COUPLING TO ANTENNA 
• UP TO 6 MOS. OPERATION UNDER AVG 

USE WITH A SINGLE AAA  CELL 
• BI-LATERAL PROTECTION AGAINST 

ACCIDENTAL TRANSMISSION FOR 
UP TO 5 WATTS 

• size  2.25 x 1.5 x1 4 inches 
• weight  4 5 ozs. 

• $44 95 , S2 50 pstg & hndly 
in Calif  add 6%  s Ix 

contact  M SQUARED ENG  • 
1446 Lansing ave  • 
San Jose,Cal 95118 • 

- or -  • 
Ph 408-266-9214  • 

Please write for club discounts 

on quantity orders 

V -J 

POWER MEASURE MENT 
AT 13 8VDC 

100 

90 

80 

7 0 

is- 60 

so 
o 40 

30 

2 20 
10 

2 METER 90 WATT OUTPUT 
AMPLIFIER WITH 18 DB GAIN PREAMP 

Model 90PL  $1  11E* 
FOR ONLY  ao.au 

1 

•  

1 2 3 4 5 6 7 8 9 10 

POWER INPUT N WATTS 

PO WER CHART 

FACTORY DIRECT  PLUS SHIPPING 

• FREQUENCY range 144  148 MHz 
• OPERATION FM or SSB Icompletely linear! Class ABI 
• RF DRIVE 1 to 30 watts 
• KEYING RF activated with high quality relays 
• SSB operation built in delay 

• POWER REQUIREMENTS typical 10 watts drive. 13 amps at 138 VOC 
• IDLE current 20 nulls 
• MOBILE or FIXED operation 
• PREAMP 1808 gain minimum 
• NOISE FIGURE less than 1 5 DB 
• PREAMP KEYING independent - separately RF activated relays 
• CONSTRUCTION wrap around aluminum heat sink 2 pieces 
300 degrees cooling 

• SIZE 7"iwl r 6"IcH  3"1h1 - WEIGHT 3 lbs 9 ozs 
• IMMEDIATE SHIPMENT 

SPECIAL OFFER  $99n95* 
Matching Power Supply  PLUS SHIPPING 

15 AMP SUPPLY iat 1 I lbs SI M 8"iw) a 5"lh) a 6-Idl 
IMMEDIATE SHIPMENT 

ALL PARTS AND LABOR WARRANTED ONE FULL YEAR 

VJ90P1 Amplifier 3139 95 plus S3 00 shipping 

VJ15 POWER Supply $SS 95 plus S7 00 shipping 

'Prices USA only 

VISA, MASTER CHARGE, M.O. or C.O.D. • PHONE (713) 477-0134 

V-J PRODUCTS, INC. 505 East Shaw, Pasadena, Texas 77506 
SERVING THE ELECTRONICS INDUSTRY SINCE 1965 

6 

CABLE TV 
CONVERTERS 

AND OTHER 
GOOD STUFF! 

SMASHING ALL SALES RECORDS - OUR NEW 
30 CHANNEL CABLE TV CONVERTER' 

HOT NEW IMPORT , REMOTE CONTROL 
30 CHANNEL CABLE TV CONVERTER! 

8 95 
6/0 , 

S 14 96 

Includes remote Tv 
on ,o11 Pod & and 
fine sun. . cur/ 
No. 3S4VA/P. 

E TCO MK!! WIRELESS - 
THE ULTIMATE CABLE TV CONVERTER' 

—  - 

k J; 

Nu  J., AIJUN 

900 

VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS 
WHEN VIDEOTAPING FROM CABLE TV 8 95  

No 304VA960 

UNUSUAL FACTORY SURPLUS 
MID/BAND - SUPER BAND CABLE TV TUNER 

--a 
VI DCOR 

2000 

C W W1 . 
Is 

1995 
FACTORY SURPLUS UHF TUNERS 

495 13 96 ductron surplus 
• .•• Ideal for esp., 

wlerna, work budding. cable TV 
cony eeeeee etc No  394511090 

MINIATURE FM WIRELESS MICROPHONE 

Hulas in the  of your  95 
nand %cep .° on arly  Sll 1.0 
dard FM rad,o or rece .•  r•  6 
No  354%.482 S. 96 

•• o 

QUARTER MILE WIRELESS MICROPHONE 
A RECEIVER SYSTEM 

5 ,.•., 
349 95 

'S  3141 .0113 

FACTORY SURPLUS VHF / UHF 
-TWIN - VARACTOR TUNERS , 

Adm .. No NC 3143 I 
BRAND NE W lap r 
reparnopt. ..1)." 

TV ..FRONT ENDS'  A 

N. 
find nem  • sansarronw 

364VC306 3995 
DUMPING! NORELCO ENDLESS LOOP CASSETTES' 

95 'moos . . to Imd et a, 

Pfica 1 

3 minutes - No 3.1.606 
6 nonufirs  No yry•pab . 

IN STOCK — THE MURA 
CORDLESS TELEPHONE SYSTEM' 

14488 
SALE OF QUARTZ BAT TERN, 
OPERATED CLOCK MOVEMENTS! 

995 ,0  99  West Germany lo 36400661   

3$44VA5116 Maw, . I * , $2.491 . 
11116 .1  5 

20 AMP REGULATED 12VDC POWER SUPPLY 

07)
 1311 .cnoIoad 11' , load Eaoly handles r 

400w P E P Brand rs .• 
waled 110VAC  No  r• 

valr,  above. 10 amps -064 96 SA9 95 5 69 
OUR LATEST 98 PAGE 
FASCINATING CATALOG 

- - - - - - - - - - - - -

1-C -11 Eil X  

  ETCO ELECTRONICS 
NORTH COUNTRY SHOPPING CENTE 
PLATTSBURGH. N Y 12901 

,••••  preaw V.ra 6 law. .. OK 'Sony no C 013  /1. 150 



John P. Weber, Jr. K4IW 
102 Southgate Blvd. 
Melbourne FL 32901 

Mods for the Clipperton-L 
smooth sailing ahead 

W hen my trusty old 
home-brewed linear 

gave up the ghost, I started 
to shop around for a re-
placement. Being a profes-
sional loafer, I had to watch 

21 

SELECTOR 

the green stamps, so the 
first requirement was low 
cost. Since I am partial to 
572-Bs (low replacement 
cost), the DenTron Clipper-
ton-L looked like just what I 

5  6 
7 

3 .  8 

2 

1  _io 

LOAD 

Den7rtIrL_ R A DI O  CO. 

wanted. After getting it 
home from the dealer, cut-
ting off the ac plug, and re-
wiring it for 220 V. I hooked 
it up to my TS-820S and 
away we went! 

50 
A0 \  60 
\ 4111111114/d 
" 

•••:,. • 
,  ::::•-•‘•-•"." 

o z•-•• • •  0 

o %." o 

( * AL. C . 63\  

40  r 20  

80  

160 --- 10 

DenTrii_  

Remote a/c pot located on top of CM-1 accessory. 

CM - 1 

Wow! The pilot lights 
were bright; when you went 
to transmit mode, it looked 
like the sign on the local 
massage parlor! Realizing 
that this might keep me 
awake during round tables, 
I swapped the Power and 
Transmit bulbs with a type 
#327, a 28-volt bulb that 
gives reduced, but ade-
quate, brightness and will 
last longer than the 14-volt 
bulbs supplied. 
Next, I looked at the out-

put waveform on my moni-
tor scope. Ouch. There was 
hum on the rf envelope! 
But, running tests with local 
hams on both CW and SSB 
disclosed that the inade-
quate power supply filter-
ing was no problem. This 
again proves that the 
average ham receiver has 
poor audio frequency re-
sponse at low frequencies, 
especially with small 
speakers in inadequate baf-
fles. So, I left it alone. 

I started to compare 
notes with other Clipperton 
owners and found that they 
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had problems similar to 
those I am about to discuss. 
These findings are based on 
five separate amplifiers, so 
they are not just a fluke 
with my amplifier. 

Of the five amplifiers, 
three soon developed noisy 
cooling fans. The ob-
jectionable noise changed 
pitch, indicating the fan 
was changing speed. This 
noise was blamed on defec-
tive sleeve bearings (a 
sleeve-bearing fan should 
be quieter than a ball-bear-
ing fan) and replacement 
fans were requested from 
DenTron under warranty. 
They were sent without 
charge and were noted to 
be from a different manu-
facturer. Warning—Discon-
nect the power cord when 
working on the fan when 
the amplifier is wired for 
220 V because the power 
switch disconnects only 
one side of the line. 

Some of the fans had a 
heavy wire grille (to prevent 
you from sticking your 
pinkies in the rotating 
blades), while other fans 
had a fine-wire mesh grille, 
evidently intended to pro-
vide better rf shielding. The 
4-1 /2"-diameter hole where 
the fan is mounted makes 
an ideal place for rf (and 
harmonic!) radiation to es-
cape if it's not shielded. So, 
another letter to DenTron 
produced a fine-mesh fan 
grille, which also was sent 
out without charge. 

There are two ways to 
mount the grille: I scraped 
the paint off both faces of 
the die-cast fan housing to 
ensure good electrical con-
tact between the grille and 
fan housing and also from 
the fan housing to the chas-
sis. 

The alternate method is 
to place the fine-mesh grille 
against the chassis and 
mount the old fan with the 
protective grille on top of it. 
You can use four rubber 
grommets to shock-mount 
the fan, which cuts down on 
the noise, but be sure to 

seal around the edge so the 
fan is exhausting air from 
the chassis and not through 
the open space between the 
fan and chassis. 

Using a GR Strobotac, 
I found the fan speed 
dropped only 20 rpm, indi-
cating that air delivery was 
substantially unchanged. I 
also added 1/2 " to the rear 
feet of the amplifier to in-
crease clearance from the 
shelf. Be sure you allow 
enough room behind the 
amplifier (distance from a 
wall, drapes, etc.) so airflow 
is not impeded. 

So far, these problems 
were minor irritations. The 
real jolt came when a near-
by ham came over and said, 
"You got spurs that jingle-
jangle my new TS-120." He 
brought over an H-P spec-
trum analyzer he had bor-
rowed from work (every 
ham shack should have 
one, if you have 10 kilo-
bucks to spare!) and we 
hooked it up to my TS-
820S/CI ipperton-L combina-
tion. 
Gadzooks! The screen 

looked like a Christmas 
tree—spurious emissions 
and harmonics all over! 
Well, first, the 820 did need 
neutralizing (my fault when 
installing new finals) and 
then the in-band emissions 
were gone. After this, we 
checked the TS-820 into a 
dummy load, and its harm-
onics were well below its 
— 40-dB specs. But, when it 
drove the Clipperton, the 
harmonic output of the 820 
went up. The answer is sim-
ple, my friends. The 820 
wasn't seeing a 50-Ohm re-
sistive load, but some com-
plex impedance that ex-
ceeded its linear operating 
range. 
Examination of the Clip-

perton's input circuit dis-
closed that it was untuned 
and had no swamping resis-
tor. Taking readings of the 
vswr between the 820's out-
put and the Clipperton's in-
put showed the lowest vswr 
to be 1.65:1 and the highest 
to be over 3:1! (See Table 1.) 

FROM CLIPPERTON L < 
ALC-OUT JACK 

EXCITER 

ALC 
IN  RELAY 
r4 

RF 
OUT 

CARBON POT 
IM 
LINEAR TAPER' 

f REMOTE 
ALC POT 

CLIPPERTON-L 

USE SHIELDED CABLE OR SMALL 
COAXIAL CABLE FOR ALC A RELAY LEADS 

Fig. 1. Remote a/c control arrangement. 

No wonder that some of the 
solid-state-output rigs 
either won't drive the Clip-
perton or just shut down, 
depending on their design. 
By the way, the catalog 
specs the input at 1.5:1, 
average. 
One solution is to put an 

antenna tuner between the 
exciter and the Clipper-
ton — if you don't mind 
twiddling knobs. Another 
solution is to put in pi-net-
works for each band to 
match the exciter to the 
Clipperton, but there is no 
easy way to do this the way 
the unit is laid out. 
The third solution is to 

buy the outboard attach-
ment that DenTron sells as 

Frequency (MHz) 

29.0 
21.225 
14.20 
7.15 
3.75 
1.90 

ALC 
POT 

the CM-1 accessory. This 
contains pi-networks using 
toroidal inductors (which 
cannot be optimized for 
each band) and caps, as 
well as a relay to permit 
straight-through operation 
when operating barefoot. 
The CM-1 is touted as a 
"plug and play" unit, but 
you have to run a 12-volt 
lead through the fan lead 
hole in the Clipperton and 
solder it to the relay 
+12-volt lead inside. I 
found it easier to drill a hole 
near the internal relay, use 
RC-174/U, and run it to the 
CM-1 (be careful not to get 
metal chips inside!). 
Examining two of the 

CM-1s showed that they did 

Clipperton-L 
Power Output (Watts) 

650 
680 
600 
550 
350 
500 

Input Vswr 

1.75:1 
1.65:1 
1.97:1 
2.15:1 
3.11:1 
2.56:1 

Table 1. Output power of Clipperton into 50-Ohm dummy 
load without input matching. A/c setting is advanced such 
that output power of 700 Watts is reduced to 600 Watts. 

Band 

160 
ao 
40 

20 
15 
10 

DenTron Data 
to FCC 

Power (Watts) 

Pin  Pout 
882 
891 
819 
748 
614 
na 

390 
440 
520 
340 
340 
na 

K4JW Measurements 

Power (Watts) Clipperton  CM-1 network 
Pin  Pout  input vswr  input vswr 

1000 
1000 
1000 
1000 
1000 
1000 

460 
675 
580 
600 
500 
400 

2.6:1 
3.1:1 
2.2:1 
2.0:1 
1.7:1 
2.0:1 

1.8:1 
1.5:1 
1.5:1 

1.5:1 
1.3:1 
2.0:1 

Table 2. Type-acceptance data vs. author's measurements 
before and after input (vswr) matching; na = not applicable. 
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Low-pass filter with short RG-214 coax lead, ground-braid to chassis. Note the fine-wire 
mesh fan grille. Lead at upper right is RG-174 carrying 12 V dc for CM-1 relay. 

not agree with the schemat-
ic supplied. One used a 
common network for 15 
and 20 meters while the 
other used separate net-
works, although the one us-
ing a single coil seemed to 
do a good job. 

Now for the alc pot lo-
cated on the back of the 
Clipperton. Nothing in the 
operating manual mentions 
its adjustment, so, in re-
sponse to another request 
to DenTron I was told to 
use either sine-wave or trap-
ezoidal scope patterns and 
to set them for 100% modu-
lation. Lacking a scope, you 
can adjust the alc pot to 
produce 1 kW input. 

Alc is part of a control 
loop for the system of the 
exciter and linear; its setting 
should prevent the exciter 
from driving the amplifier 
into a non-linear condition 
which generates harmonics, 
spurs, etc. Now, I realize 
this poses a problem for the 
designer. If the amplifier is 
to be used with one particu-
lar exciter, he can select 
fixed values for the alc 
system (maybe!). But, when 
the amplifier is to be used 
with many different excit-

ers, each having its own alc 
characteristics and voltage 
requirements, he has to em-
ploy an adjustable system. 
So, it becomes apparent 
that the alc adjustment pot 
should be accessible from 
the front of the amplifier. 
One of the popular ampli-
fiers does have this facility, 
and its manufacturer tells 
you to set it on each band! 

Without poking more 
holes in the Clipperton, this 
can be accomplished as 
shown in Fig. 1. A 1-meg-
ohm linear-taper carbon 
pot is mounted in a small 
chassis box. Shielded leads 
are used, one to the exciter, 
the other to the alc output 
jack on the Clipperon. Turn 
the Clipperton pot wide 
open (clockwise) and use 
the new alc pot to set the 
amplifier to 1 kW dc input 
on each band. This is about 
0.580 Amps at 1700 V when 
in the "CW-X" position. 

It is useful to put a scale 
labeled from 0 to 100 on the 
front of the box so you can 
log the approximate read-
ings for each band. The alc 
pot can be mounted on the 
CM-1 accessory, or both 
can be mounted on the side 

of the Clipperton (don't 
cover up the screw used to 
hold the top cover on the 
amplifier). 

Harmonics still plagued 
me. Why wasn't my good 
Drake TV-3300 LP filter 
working to specs? First, 
there is no easy way to 
mount it to the back panel 
of the Clipperton. Second, 
the 10" piece of old coax I 
was using between the filter 
and the Clipperton was 
leaking like a sieve! 

I replaced this with a 4" 
length of RG-214, which is a 
silver-plated, double-shield-
ed cable that can be used 
up into the gigahertz range. 
You can make a reasonable 
substitute by taking two 
lengths of RG-8/U, cutting 
the outer jacket off one 
piece and sliding the braid 
off the other piece. Slide 
this braid over the first 
piece of coax, making it a 
double-shielded cable. 
After the connectors are at-
tached, cover the outside 
with PVC tape. Take an-
other piece of RG-8/U and 
strip the shielding off to 
make a heavy grounding 
braid between the case of 
the low-pass filter and the 

chassis ground of the Clip-
perton. 
What had been happen-

ing was that the shunt caps 
in the low-pass filter were 
grounded to its case, and I 
had a ground loop. Also, 
"sheet currents" were flow-
ing over the surface of the 
poorly-grounded filter case 
allowing harmonics to pass 
on to the antenna. Now the 
Drake did the job it was 
supposed to—greater than 
— 80dB at 40 MHz. 

One day I lost bias—so I 
thought. The output wave-
form was distorted and the 
resting plate current was 
zero. Examination showed 
no contact through the 
relay used for transmit-
receive. This relay has a 
3PDT configuration, one set 
of contacts being used to 
switch the bias from cutoff 
(through R3, 47k) to oper-
ating bias (9.1 V from a 
1N3308 zener). The contact 
was pitted. In order to bur-
nish this and the other relay 
contacts, it is necessary to 
remove the relay spring, 
pull the armature back, and 
burnish all contact sur-
faces. Insulation barriers 
prevent inserting the bur-
nishing tool while the relay 
is in place. 

Some instability was not-
ed after the Clipperton had 
been converted for 10-
meter operation. By making 
sure the Load control on 
the Clipperton is set at least 
above "3" on 15 meters and 
above "5" on 10 meters, the 
instability usually will 
disappear. 
Going around the Clip-

perton with an rf sniffer and 
using the spectrum ana-
lyzer connected to an an-
tenna approximately 100 
yards away, the results 
showed these fixes did the 
job. Incidentally, I use an 
SPC transmatch between 
the Clipperton/low-pass fil-
ter and the antennas, giving 
me more harmonic attenua-
tion and aiding in the pre-
sentation of a 50-Ohm resis-
tive load to the amplifier at 
the operating frequency. 
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I use a relay switching 
system on my tri-band 
quad, so the 10-meter sec-
tion is not electrically con-
nected to the feedline when 
operating 20 meters, thus 
further reducing the ra-
diated second harmonic. 
(It's kind of embarrassing to 
be called on the land-line 
by a local and told that you 
are QRMing their 10-meter 
round table when you are 
operating on 20!) 

Conclusions 

1. Whether your exciter is 
solid-state or vacuum-tube 
output, use an antenna tun-
er or CM-1 pi-network be-
tween the exciter and the 
Clipperton. 

2. Install a variable alc 
control pot where you can 
easily set it for each band. 

3. Ground everything— 
the exciter, the Clipperton, 
the low-pass filter, trans-
match, etc. Use braid as 
short as possible. 

4. Throttle back on the 
audio gain; 1 kW input is 
not always necessary. 

DenTron now has come 
out with a "new model" of 
the Clipperton-L. They have 
put the tuned networks in 
the input and inside the 
box. An extra section has 
been added to the band-se-
lector switch which switch-
es can-type relays mounted 
on a PC board they put on 
the left-side wall. These 
relays switch in the proper 
input pi-network. 

It is understood that old-
er units can be sent back to 
the factory for modifica-
tion and/or a kit for field-
modification will be avail-
able. 
My thanks to Walt Kunde 

K5BVM for consultation 
and checking my tests, to 
Mike DeZego WA4RXC for 
instrumentation and help in 
running tests, and to W4TL, 
K4WB, and W4LQS for info 
on their Clippertons.• 
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Ever tried to read computer sales literature? 
Ever tried to talk to a computer salesman? 

Ever tried to make a decision about 
which computer to buy? 

Yes. . . then you know what frustration is. 
Help is on its way. Desktop Computing pre-
mieres this fall. The first and only computer 
magazine written in plain English. Preposter-
ous? Not at all. It is possible to explain com-
puters without all the "computerese." That is 
what Desktop Computing will do each month. 
Send the card today for a no-risk subscription 
that will give you the kind of understandable, 
useful information on computers you've been 
waiting for. 

Why do you need a  plain-English explanation 
of desktop computers? Because they have just 
come of age and are saving thousands of busi-
nessmen like you an amazing amount of 
money. They not only save money, do things 
faster, provide access to more information, 
allow a smaller staff to do more work, they also 
allow you to get into services for your custom-
ers which were not practical before. You can 
provide more services at lower cost. To get in on 
the savings and expanded customer services, 
you need information. Desktop Computing will 
bring you that information. Desktop Com-
puting will cut through all the technical 
hocus-pocus. 

In this time of high interest rates, a truly low 
cost desktop computer system (usually a micro-
computer system) is a welcome event. Let Desk-
top Computing explain what these systems can 
do for you. The subscription price is $25 a year 

but as a charter 
subscriber you can 
get the first year 
for only $17.97, 

totally tax 
deductible. 

NAME 

Call toll-free: 
(800) 258-5473 

or mail the 
coupon below. 

Here's a look at some of the articles $17.97 will 
bring you: 

•When a small Business Computer 
Arrives, What Happens to the 
Small Business? 
'Letter to Hemmingway RE: Word 
Processing 
'Professional & Small Business 
Microcomputers: Buying, Using 
and Fixing a System. 
'Adequate Backup: Protecting the 
Data in your computer. 

Wayne Green, the publisher of Desktop Com-
puting (and also of Kilobaud Microcomputing, 
and 80 Microcomputing both successful 
computing publications) has gone through both 
the agony and joys of working with computers. 
He has lost a quarter of a million on a mainframe 
big boy computer only to come out on the other 
side with all the information necessary to run 
a 200 employee publishing firm on several 
TRS-80's. 

Wayne has a reputation for being honest and 
un-afraid. He'll make sure you get the truth. In 
the meeting introducing the idea of Desktop 
Computing to his staff Wayne said 

"Our objective is to be the only com-
puting magazine written in plain 
English" 

So that is what you'll be getting—honesty and 
directness. Desktop Computing will give you all 
the information you need on computers in plain 
English. 

This charter subscription is available for a 
short time only. Send the enclosed card today for 
the premier issue—October 1981 —and get the 
information you've been needing for only 
$17.97. 

C C I M P U tili n g A WAYNE GREEN R1BLICATION 

Relief is here for only $17.97 
„ Sign me up as a Charter Subscriber to Desktop 
Computing. I will get one year of the only comput-

ing magazine written in plain English for 817.97(a savings of 50 
off the newsstand). My subscription will begin with the premiere 
Issue—October 1981. (A photocopy of this will be accepted.) 
'four first Issue vnll be arriving by mid-October 1981. 

Canadian 1 yr. only/US funds 219.97  Foreign 1 yr. only/US funds $29.97 

ADDRESS   

CITY   
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CARD # 

 STATE  ZIP   

 INTERBANK # 

EXPIRE DATE 
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Desktop Computing 
  80 Pine Street  Peterborough, NH 03458 
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T-1 RANDOM WIRE 
ANTENNA TUNER 

• 

All bands (160-10 m.) with any wire — 
200W output — Any transceiver — Home 
or portable — Neon tune-up indicator. 

Only $32.95 

T-2 ULTRA TUNER 

4 3 0 11  

Tunes out out SWR on any antenna — coax 
fed or random wire (160-10 meters). Any 
rig — up to 200 watts RF output. Rugged 
yet compact: 51;" x 2, " x 2,,,,". 

Only $43.95 

T-6 ULTRA TUNER 

• _ 6 In 
- ...,.... ?4  • 6 , 

Most versatile antenna tuner available 
Any antenna — coax fed or random wire 
(160-10m.).  Front panel function switch 
selects between two circuits — a Pi or L 
network — or tuner bypass. Front panel 
antenna switch.  Relative output  meter. 
200w output —  will work with virtually 
any transceiver. 61/2" x 3" x 3". Attractive 
bronze finished enclosure. 

Only $64.95 

T-3 MOBILE IMPEDANCE 
TRANSFORMER 

- 

) 

- . 

Matches 52 ohm coax to the lower impe-
dance of a mobile whip. Taps between 3 
and 50 ohms. 3-30 MHz. 300 watts output. 
23/.," x 2" x 214. 

Only $24.95 

DL-1 K4RLJ DUMMY LOAD 
The  DL-1  is  a unique 

..., •  che mical du m my load. 
Unlike messy oil-filled 
dummy loads, it will not 
leak. Sealed ready to use. 
Max. 1000 watts PEP for 
15  sec.  SWR  less than 
1.5:1 1-225 MHz. Portable Ii i sl  — only 31A," x 434,". 

Only $19.95 

VAN GORDEN ENGINEERING 
P.O. BOX 21305 

S. EUCLID, OHIO 44121 
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scorecard! 

0,ALo tioR5 

Unite° StateS  1.5t'n'15  

1962  
66° 5°1 °3  \ to  

rr-s• 7" .7, ••• •  ".•• 
. >0* 

. •-•▪ ••:.• 
• V 

• 

• 
• ao. 

".•''" 

""••,.. 
„ 

Order today! 
NEW 1982 
RADIO AMATEUR CALLBOOKS 
READY DECEMBER 1ST! 

The latest editions will be published soon! 

World-fa mous Radio Amateur Callbooks, 
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.EdItIon 
features over 400,000 listings, with over 
70,000  changes  from  last  year.  The 
Foreign Edition has over 370,000 listings, 
over  60,000  changes.  The  new  1982 
Callbooks will be available on December 1, 
1981. Place your order now. 

Each  Shipping  Total 

'S Callbook 

Foreign 
Callbook 

$18.95  $3.05 $22.00 

$17.95 $3.05 $21.00 

Order both books at the same time for 
$39.95 including shipping. 

Order from your dealer or directly from 
the publisher. All direct orders add shipping 
charge. Foreign residents add $4.55 for 
shipping. Illinois residents add 5%sales tax. 

SPECIAL LIMITED OFFER! 
Amateur Radio 
Emblem Patch 

only S2.50 postpaid 
Pegasus on blue field, red lettering. 3" wide 
x 3" high. Great on Jackets and caps. 

RADIO AMATEUR 

C all 13 0 0 k  INC 

Dept.  B 

925 Sherwood Drive 
Lake Bluff, IL 60044, USA 

•   
CALL 
TOLL 
FREE 
For the best deal on 

•AEA•Alli a nce•A m ec o•Apple•ASP 
•Av a nti•Reid e n• Bench er•Bird•COE 
•CES•C omm U nic an ons S peci alists 
•Collins•Cushcralt•Daiwa•DenTron 
•Orake•Hustler•Hy-Gain•lcom•IRL•KLM 
• Kenwood• Larsen. Macrotronics• MFJ 
•Midland•Mini Products•Mirade•Mosley 
• NPC• Newtronics• Nye. Panasonic 
• Palomar Engineers•Redency•Robot 
• Shure•Standard•Swan• Tempo 
• Ten Tec•Transcom•Yaesu 

Your Best Buys 
for November! 
TRIONYX TR-1000 600 MHz 
Frequency Counter $139.95 

ICOM IC-730 HF Xcvr... 
Now only   $749.95 

ICOM IC-2A 2M Hand-Held... 
Limited special _ 5219.50 

KENWOOD TR-7730, TS-830S 
In stock, immediate delivery! 

YAESU's New FT-208R... Now 
delivering  from  stock... 

ROBOT 800 ASCII, Baudot and 
CW Terminal   $799.95 

APPLE  Disk  Based  System: 
Apple II or ll Plus with 48k 
RAM installed, Disk II with 
controller, DOS 3.3 _$1899 

APPLE Game Paddles available 
Utiantities limited  all prices subject to 

change without notice 

We always have an excellent 
assortment of fine used equip-
ment in stock... Come in or call 

CALL TOLL FREE 
(outsicie Illinois only) 

(800) 621-5802 
HOURS: 9:30-5:30 Mon., Tues., Wed. 8, Fri. 

930-9:00 Thursday 
9:00-300 Saturday 

ERICKSON 
COMMUNICATIONS 
Chicago, IL 60630 
5456 North Milwaukee Ave. 
(312j 631-51811v/ohm IllinoisI 
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Robert H. Johns W3IIP 

3379 Papermill Road 

Huntingdon Valley PA 19006 

The Traveling Ham's 
Allband Antenna 

is this the ultimate portable system? 

Photo A. The portable antenna system has a 10-meter beam 
atop a pole made from short sections of TV mast, guyed by 
two inverted vees that give complete coverage, 80 through 
10 meters. 

This antenna system was 
designed for travel. It 

can be assembled and put 
up by one man in less than 
30 minutes, and it packs 
neatly in a Chevette. 
Despite the portability, it 
does an excellent job of 
radiating. A mast made up 
of five-foot steel sections 
supports a 10-meter beam. 
The guy wires are multi-
band inverted vees cover-
ing 80 through 10, with the 
traps located near the ends, 
making the radiating por-
tions several half wave-
lengths on 20, 15, and 10. 

This results in some gain 
and in wide operating band-
widths on all of the bands. 
The mast is almost 35 

feet high. The five-foot sec-
tions of steel TV masting 
are strong but wobble a bit 
at the joints. (Aluminum 
tube of the same size is 
available but it is not strong 
enough.) By leaning the 
mast against two of its guy 
wires—see Photo B —one 
man can lift the mast and 
beam and add a section at 
the bottom. When raised to 
full height and the other 
two guys are tied, the base 

Photo B. By leaning the mast against two of its guys, one 
man can lift it from the bottom and insert another 5-foot 
section of the mast. The whole structure is light enough so 
that this is no problem. 
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ICO M 
FALL SALE 
Now! EEB Is The Only 
ICOM Authorized 
Service Center 
In The 
North 
East 

EEB 
Buy With 

DEL  Confidence 

AT YOUR SERVICE 
Dick  -K4EIH 
Danny  -WA4SDE 
Curtis  -WB4KZL 
Scott  -WB2YSY 
Larry  -KOLB 
Ned  -K4SYF 
George  -W4EV 

Mary Ellen 

FULL ICO M 
LINE ON SALE 

COM  NET 
C 2AT  $ 269.50 
C 3AT  TBA 
C 25A  $ 349 
C 730DC  $ 829 
C 720ADC  $1349 
C 251A  $ 749 
C 290A  $ 549 
C 451A  $ 899 

SALE 
Cal 
Cal 
Cal 
Cal 
Cal 
Cal 
Cal 
Cal 

FULL YAESU LINE ON SALE 
FT 208R 
FT 708R 
FT 707 
FT 101MKIII 
FT 290R 
FR 7700 
FT 902DM 

$ 359.95 
TBA 
$ 810 
$ 925 
$ 399 
$ 549 
$1535 

Call 
Call 
Call 
Call 
Call 
Call 
Call 

Becoming your #1 Amateur Store. 
Visit us on your next trip to 

Washington, DC. 

Call our order desk toll 
free for quote 

(800) 336-8473 
VISA' 

Tue-Sat 
10am-4pm EST L_ 

Technical information, 
VA orders (703) 938-3350 
Store opens 10am Tues-Sat 
Close 5pm Tues, Wed, Fri, 
Close 9pm Thurs, 4pm Sat 

EEB 

516 Mill Street, N.W. 
Vienna, Virginia 22180 

OUR 10th YEAR 
SAME LOCATION 

4 4 44 . 44.4 4 k kA. 4, " S  

A 

2 Meter 
"All Mode" 
Amplifiers 
FM - SSB - CW 

B108  10 W. in  80 W. out 

81016 10 W. in  160 W. out 

B3016 30 W. in  160 W. out 

23  2 W. in  30 W. out 

$179.95 

279.95 

239.95 

89.95 

These amplifiers. except 823, have built in RX pre- . 

amps. The BIOS and 81016 may be used with HTs 

or transceivers  Tley will key with 1 Watt input. 

RC - I Remote Control  $24.95  • 2 W  

YEAR 

WARRANTY 

Ports and Labor 

1 yr. on RE Power Transistors 

Peak Reading 
Watt/S WR Meters 

MPI — HE 

1.8 to 30 mhz 

25 200, 2000 

watts + 

$119.95 
MP2 — VHF 

50 to 200 mhz 

50, 500 1500 

watts ' 5 

$119.95 

New!! DI010 430-450 

Amplifier 
"ALL MODE"  FM-558-CW-ATV 

IC W. in 

in 

SEE YOUR NEAREST DEALER FOR INFORMATION 

MIRAGE COMM EQUIP., INC. • P.O. BOX 1393 • GILROY, CA 95020 

100  W  out 

25  W  out 

$319.95 
• 1408) 847-1857 

- RTTY/C W 
For the TRS -80 

ROM-116 
RTTY/CW Operating System 
Detailed brochure available on request. 

Featuring: 
1200 BAUD OPERATION. Not limited to 110 baud be-
cause of timing loops 60, 66. 75 & 100 W.P.M 
Plus 110, 150. 300. 600 & 1200 baud operations 
possible 
FLEXABILITY OF OPERATION. Instantly change. Baud 
Rates: Program Mode (ASCII/baudot), Program Status 
SPLIT SCREEN VIDEO. Transmit & receive data dis-
played separatel 
REAL TIME. Automatic CW/ID without user interven-
tion Automatica ly updates 
at end of month cr. year 03047fl 

filicroProduds 

Other features 
include: 

• Two Serial Ports 
• Fourteen Buffers 
• Automatic CW ID 
• Transmit Control 
• Selective Call Feature 
• Error Correction 
• Word Wrapping 
• Easy To Interface 
• 30 Day Unconditional Guarantee 
• Hardware requirements TRS-80 

Model 1 or 3 16K 
External terminal unit 

606 State Street. P.O Box 892-R • Marysville, WA 98270 • (206) 659-4279 
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Reflector 
Driven element 
Director 

10m  15m 
17'2" 23'7" 
16'6" 22'4" 
15'9" 21'8" 

Table 1. Element lengths for 
three-element beams based 
on driven-element-to-direc-
tor spacing of 6' 4" and a 
driven-element-to-reflector 
spacing of 5' 6". From 
graphs in ARRL Antenna 
Book. 

of the mast is moved under 
the top. An extra set of guy 
strings part way up will 
keep the mast straight and 
the beam level, but I don't 
usually bother. 
The whole structure can 

be put on a rooftop if a fair-
ly flat one is accessible and 
fewer mast sections are 
used. A chimney can be a 
base and so can a vent pipe 
of the drainage system. A 
U-bolt on the mast can be 
bent to hook on the pipe, as 
shown in Fig. 1. 
The beam is the Radio 

Shack CB beam. Reduce 
the element lengths to 
those in Table 1. Notice 
that the boom length is ade-
quate to make a three-ele-
ment, 15-meter beam if that 
is preferred. The ends of the 
elements will accept 3/8" 
tubing extensions. The gam-
ma match needs no modifi-
cation on 10, and there is 
room enough to extend it to 
match a 15-meter driven 
element. If you buy a new 
CB beam, watch out for the 

assembly instructions; they 
have interchanged the re-
flector and director spac-
ings. 
The beam becomes 

quick-take-apart with a few 
simple changes during 
assembly. The boom joint 
can be loosened on one 
side only, and that half of 
the boom slid out of the 
joint. Each element-to-
boom clamp is modified as 
shown in Fig. 2. One half of 
the element stays with the 
U-bolt and clamp and the 
other half slides out after 
the hose clamp is loosened. 
Cut off the end of this half-
element right at the middle 
of the hole for the U-bolt, 
and don't use a bolt 
through the clamp and ele-
ment as is done on the other 
side. During assembly, that 
half-element is pushed right 
up against the U-bolt as a 
stop, and then you know it 
is located correctly. The 
outer tube needs to be slot-
ted under the hose clamp. 
I color-coded the ele-

ments and boom to simplify 
layout of the parts on the 
ground before assembly. 
Red and green spray paint 
for the reflector and direc-
tor are appropriate! Spray 
after the beam is assembled 
so that the paint doesn't in-
terfere with electrical con-
nections. 
A short length of steel 

masting is attached to the 
boom joint. This is visible in 

Photo C. C. One of the traps made from coaxial cable. The 
white polyethylene tube is a tight fit over the plastic egg in-
sulator and serves as a coil form. 

Photo B. A tapered end of 
one of the mast sections is 
inserted in it to mount the 
beam on the mast. This 
leaves enough slip to rotate 
the beam around the mast. 
No rotor is used. I tied string 
to the ends of the boom and 
rotate it and secure it with 
the string. The mechanical 
and electrical complexity 
of a rotor in the system isn't 
warranted. 

The two multiband vees 
are fed by the same 52-Ohm 
coaxial cable. Guy rings, 
one insulated from the 
mast by several layers of 
tape, support the center of 
the vees —see Fig. 3. Hose 
clamps under the rings pre-
vent them from sliding 
down. A chassis coax con-
nector was soldered to the 
lower galvanized ring with 
the inner conductor con-

nection passing through 
one of the holes in the ring. 
A short wire connects this 
to the upper ring. The two 
halves on each vee are 
joined to these two rings so 

Fig. 1. A vent pipe makes a 
secure base for the antenna 
mast. With the U-bolt bent 
to hook on the edge, the 
pipe will support a short 
length of mast upright until 
the guys are tied. 

NOSE  CLAMP 1.  

CUT OFF 

Fig. 2. The boom-to-element clamp modifications. The half-
element on the right is held in place by the hose clamp. Its 
end has been cut off at the hole for the U-bolt. The U-bolt 
nuts are loosened to remove the element from the boom, 
and the hose clamp loosened to separate the two halves of 
the element. 

TAPE  INSULATION 

COAX 

CONNECTOR 

Fig. 3. Two guy rings are used to support the center of the in-
verted vees. The top one is insulated from the mast by elec-
trical tape, and a hose clamp beneath it prevents it from 
slipping down. A chassis coax connector is soldered to the 
lower ring and its center conductor is connected to the up-
per ring. 
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We prcudly annource our 
Amateur Communications Ter-
minal, he ACT-1. It's the best 
value in the Amateur Radio 
market for your RTTY/CW re-
quirements. Check the combina-
tion of features and proven 
MICROLOG quality. You'll agree, 
the ACT-1 is a "Tough ACT to 
follow." Microlog Corp. 4 Pro-
fessional Dr. Suite " 19, Gaithers-
burg, MD 20760, Tel. 301-948-5307 
Telex 908778. 

Sales through your local dealer 

MICROLOG 

• SIMPLE DIRECT CONNECTION to you , 
Transceiver. • COMPLETE SYSTEM, built-in 
Demodulator & AFSK Modulator with key-
board programmable tone pairs from 500 to 
3000 Hz.  • SPLIT-SCREEN operation with 
keyboard selectable line location  • 1400 
character text buffer. • TEN, 40 CHAR. ziro-
grammable message memories, plus  D's 
WRU & SELCALs. • RANDOM COCE gener-
ator & hand key input for practice. • Baudot 
60 to 132 WPM. • ASCII 110 & 300 baud. 
• SYNC-LOCK & NON standard speed ACIl 
operation from 10 to 200 baud, (slow speet = 
noise immunity). • RECORDER INTERFACE 
for "BRAG-TAPE" or recording off-the-air. 
• CODE CCNVERTED Printer cutpu: in 
Baudot or ASCII. • SSTV/GRAPHICS t-ansTi:. 
• FULL 63 KEY Computer grade keybcarc. 

INNOVATOFS IN DIGITAL COMMUNICATION montor $199 



BRAID 

INNER 
CONDUCTOR 

r)-n-n, 7  

COPPERWELD 

Fig. 4. Showing the connections so that a single length of 
coaxial cable becomes both coil and capacitor for a trap. 
The braid connects to the copperweld wire which will join 
the trap to the antenna. The inner conductor separates from 
the braid, passes through a hole 90° from the braid hole, 
and is routed through the egg insulator to be soldered to the 
braid and copperweld at the other end of the coil. The inner 
conductor at the upper end of the coil does not connect to 
anything. To hold it in place and insulate it, it is tucked into 
a shallow diagonal hole in the polyethylene coil form. 

that the wires at one ring go 
off at right angles to each 
other. During travel, the 
guy rings and vees all stay 
connected to their mast 
section. 
The vee for 40,15, and 10 

meters is a bit unusual. The 
10-meter trap isolates three 
half waves in the middle 
and acts as a loading coil on 
15 and 40. This is critical 
since harmonic antennas, 
such as a half wave on 7 
MHz working as three half 
waves on 21 MHz, do not 
work out exactly. A half-
wave dipole is too short to 
be three half waves on its 
third harmonic because of 
the lack of end capacity for 
the middle wavelength at 
the higher frequency. In this 
antenna, the loading coil ef-
fect of the 10-meter trap 
compensates for this; the 
trap is near a current loop 

20M 

6' if)" 

for 15 meters and loads it 
more than it does 40 me-
ters, bringing both bands in-
to resonance with low swr 
on the same length of wire. 
The long inverted vee 

works on 20 and 80 meters, 
with the traps cutting off 
three half waves on 14 
MHz. The traps are near the 
ends of both vees, out of 
the high-current parts of the 
antennas, which makes for 
good radiating efficiency. 
Another advantage of this 
layout is the wide band-
widths on most of the 
bands. Many trap antennas 
have very narrow operating 
bandwidths because of the 
heavy loading. 
Automotive primary wire 

25 3'  25 3' 

Photo D. There isn't much there after the beam and its 
boom are disassembled. 

was used for the vees. The 
stranded copper is flexible, 
coils nicely, and doesn't 
kink. It also has a thick vinyl 
insulation which is a help 
when the antenna must 
pass through trees or 
against buildings. Vacation 
sites are seldom ideal. 

Photo C and Fig. 4 show 
the construction of the 
traps. Each trap is made 
from a length of RG-58 co-
axial cable connected so 
that the braid is the coil and 
the capacitance between 
the inner conductor and the 
braid becomes the trap ca-
pacitor. In brief, the coax 
braid makes excellent trap 
coil with very high Q, and 
the distributed capacitance 
of the cable is a high volt-
age, stable capacitor. No-
tice the cross-connection of 
the inner conductor from 
the right end of the coil (Fig. 
4) to connect to the left end 
of the coil. There would be 
no capacitor formed if it 
were simply joined to the 
outer braid at the right end 
of the coil. 

610' 

20M 

Fig. 5. Dimensions of the inverted vees. The long one is three half waves on 20 meters and a 
half wave on 80. The shorter one below is three half waves on 10 meters with the ten-meter 
trap slightly loading the entire length so that both 15 meters and 40 meters are resonant. 

The trap is built up on a 
plastic egg insulator and a 
two-inch length of 11/2" 
polyethylene tubing as a 
coil form. This tubing, with 
a 1/8" thick wall, is a tight 
fit over the insulator and 
also helps to protect the 
free end of the inner con-
ductor. This point, at the 
left end of the coil in Fig 4, 
has high voltage with re-
spect to surrounding parts 
of the trap and needs pro-
tection. Drill a diagonal 
hole into but not through 
the wall of the polyeth-
ylene and put that free end 
in it. 
Start building a trap by 

forcing an egg into the poly-
ethylene tube and attach-
ing short lengths of wire, 
preferably copperweld, 
around the egg as is normal-
ly done with an antenna in-
sulator. These wires inside 
the coil will have some ca-
pacity and so will be part of 
the trap circuit. Don't at-
tach the antenna wire yet, 
since this adds extra capaci-
ty and prevents finding the 
correct trap resonant fre-
quency. Remove about 
three inches of outer jacket 
from the end of the coax 
and push the braid back 
and loosen it. Work a hole 
in the braid, fold the cable, 
and feed the inner conduc-
tor and its insulation 
through the braid. The two 
are now separated as shown 
in Fig. 4. 

The braid goes through a 
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hole in the coil form and is 
soldered to the copperweld 
wire. the inner conductor 
goes through a hole a quart-
er turn away from the braid, 
passes through the egg be-
side the copperweld, and is 
soldered to it at the other 
end. Wind 3% turns of coax 
onto the polyethylene form 
for a 10-meter trap— 6% 
turns for a 20-meter trap. 
The holes should be drilled 
near the ends of the form so 
that the turns can be 
spaced out for tuning. A dip 
meter checked against a 
calibrated receiver is need-
ed. Tune each trap for the 
middle of its band. After it 
is installed in the antenna, it 
will dip lower in frequency 
by about 1 MHz for the 
10-meter trap and about .5 
MHz for the 20-meter one. 
All the electrical connec-

tions are soldered, and cor-
rosion should not be a prob-
lem. The coils need to be 
secured in place after tun-
ing, and the coax should 
have some weatherproof-
ing so that water does not 
get inside. Silicone rubber is 
an excellent insulator. If it 
is in a tube, it is sticky and 
smelly as it comes out, but 
Dow-Corning sells a sili-
cone rubber roofing materi-
al that will brush on. It 
comes only in quarts— 
about $7 in the discount 
stores. The trap could also 
simply be wrapped with 
electrical tape. 

This antenna system has 
been up and down count-
less times in its develop-
ment and tuning, and it also 
has been to the mountains 
and to the shore several 
times. It really is portable. 
The compromises (no ro-
tor, wobbly mast, light-
weight guys) are all me-
chanical; electrically it 
works very well. 

Either the vees or the 
beam could be beefed up 
for a permanent installa-
tion, of course. Parts will 
function alone, too. I have 
not taken the beam to the 
shore where the houses are 
so close together. Also, if 
there isn't enough room to 
stretch out the 80-meter 
leg, I just use part of it as a 
guy wire and still have a 
good performer on 40, 15, 
and 10 from the other half. 
The tuning can be affected 
by nearby objects or the 
ends coming down close to 
the ground. It is best to tune 
it at home under conditions 
similar to those it will meet 
on vacation and accept the 
inevitable variations under 
field conditions. 

Readers are encouraged 
to build the traps described 
here for their own use, but 
manufacturers are cau-
tioned that a patent appli-
cation has been filed on 
them and all rights under 
the Patent Code will be 
strictly enforced. • 

.r-• 

?73 

Photo E. The beam can be disassembled and repacked in its 
original carton for travel. It extends up between the front 
seats of my subcompact. 

WORK THE U.H.F. BANDS 
Add a transverter or converter to your existing 10m, 6m or 2m equipments. 
Choose from the largest selection of modules available for DX, OSCAR. 
EME, ATV. 

TRANSVERTERS MMT 50-144 $269.95 

MMT 144-28 $254.95 

MMT 432-28 (S) $349.95 

MMT 439-ATV $379.95 

MMT 1296-144 $455.95 

OTHER MODELS AVAILABLE 

CONVERTERS 
Choose from many models to suit your needs. 
Examples: MMC 432-28, MMC 426/439—ATV 

MMK 1296-144, MMC 1280—ATV 
Write for details and available options. 

FILTERS 

Prevent OSCAR 8 Mode J desense 
Use MMF200-7 $42.95 
Stop receiver IMD birdies 
Use PSF432 $59.95 

ANTENNAS 
420-450 MHz 1-beams 

48 el. 15.7 dBd $75.75 

88 el. 18.5 dBd $105.50 

1250-1300 MHz loop yagi I296-LY $49.75 
Send 36C stamps for full details of all our VHF/UHF items. 

Pre-selector filters  Transverters  0 11111.1  
Low-pass filters  Converters  VISA — 
Varactor triplers  Antennas  Ilill 
Pre-amplifiers  Crystal Fillers 

70/MBM 48 

mast!, chary 

Spectrum International, Inc. 

Post Office Box I084S 
Concord, Mass. 01742 1 s k 

e••• 436 

Note: A kit of parts to aid in mak-

ing traps is available from R. H. 
Johns —Scientific Instruments, 

3379 Papermill Road, Hunting-
don Valley PA 19006, for $4.50 

plus $1.00 postage. Each kit 

contains parts for four traps, 
egg insulators, polyethylene 

3 

2 

1 5 

VEE 

- -------------- 137,70.4--
c   

285  29.0 

3 

2 

IS 

coil forms, and #14 copperweld 
wire. Coaxial cable, RG-58A/U, 

with stranded inner conductor 

to facilitate separating the inner 
and outer conductors from each 
other, is available at $.25 a foot. 

About 15 feet is needed for the 
four traps. 

3 

2 

I 5 

21 0 

70 

35 40 

73 

21 4 

Fig. 6. Swr plots for the family of inverted vees. 
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Clegg also stocks a complete line of Antennas, 
Power Supplies, Amplifiers & related accessories 
for your station. 

qCommunications Corp 
1911 Old Homestead Lane 

Greenfield Industrial Paric East 

Lancaster, PA 17601 
(717) 299-7221 

A S S O CI ATE D R A DI O 
8012 CONSER BOX 4327 

BUY SELL-TRADE 
OVERLAND PARK, KANSAS 66204 

BANKAMERICARO 

icrlawe A.kt 
master charge 
T., 110111111114 CARD 

91 3-381-59 00 

All Brands New & Reconditioned 
• 

We Want to DEAL —Call Us —We'll Do It Your Way. 

WE'RE #1 
NOTE:  SEND S1.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT. 

*ALSO WE PERIODICALLY PUBLISH A LIST OF UNSERVICED EQUIPMENT AT GREAT SAVINGS 
A BONANZA FOR THE EXPERIENCED OPERATOR 

TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST SEND A SELF ADDRESSED STAMPED ENVELOPE 
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IN MISSOURI 

CALL TOLL FREE 1-800-325-3609 314-961-9990 
MID-COM ELECTRONICS • 8516 MANCHESTER ROAD • BRENTWOOD, MO 63144 



close encounter 

MARK 3CR REPEATER 

MICRO 
CONTROL 
SPECIALTIES 

VOLUME  SOUfick 

„mum 

t  

To demonstrate the selectivity of our Mark 3CR repeater we keyed a 
transmitter 15 KHz off frequency and set it directly against the receiver 
input. Our Mark 3CR didn't even notice the close encounter. 

Sure the Mark 3CR can withstand severe interference. 
it uses both crystal filtering and double conversion. 
And that's just the beginning. Its performance contin-
ues with a transmitter that meets commercial specs 
plus a microprocessor controller that gives you 39 
functions and 13 Morse messages. For peak perform-
ance have your own close encounter with a Mark 3CR / 
Repeater or Mark 3C Controller. 

HI M 
DBDflflg 

call or write for specifications 

MICRO CONTROL SPECIALTIES 
23 Elm Park, Groveland, Ma. 01834 

(617) 372-3442 
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41) You pay LESS at AES...just Call TOLL FREE 
1-800-558-0411 - ask for our DISCOUNT DESK 

IC-720A Solid state, digital if Transceiver 9 Hf Han 
bands, receives .1 to 30 Mhz 100w output, cont. LED 
readout, 2 VFO's, AM, CW, SSB & RTTY filters. PBT, RIT 
VOX, semi break-in, blanker & processor 13 5v/20A 
4'2"h 9S"w  121/2"d, 17 lb:,   Regular $1349 00 
FL-32 500Hz CW filter   59 50 
FL-34 5.2 (Hz AM filter   49 50 

IC-730 Solid-state 80 10m IWARC) HF Transceiver 
200w PEP input. 2 VF0s, 8 freq. memory. IF shift with 
PBT optional. UP/DN tuning with optional microphone 
942"w 3Y'h .10,1"d 10 lbs   Regular $829.00 
FL-30 SSB filter (passband tuning)   59.50 
FL-44 455 (Hz SSB filter   159.00 
FL-45 500 Hz CW filter   59.50 
EX-195 Marker unit   39.00 
EX-202 LDA interface; 730/2KL/AH-1   27.50 
EX-203 150 Hz CWE audio filer   39.00 
EX-205 Transverter switching unit   29.00 
HM-10 Scanning microphone   39.50 
Accessories for 720/730 
PS-15 Power supply   $149.00 
PS-20 20A power supply   229.00 
Adaptor cable PS-20 to 720/730   10.00 
CF-I Cooling fan PS-I5/20   45.00 
EX-144 Adaptor for CF-1 cn PS-15   6.50 

MB-5 Mobile mount   19.50 
Phone patch   139.00 
SP-3 External speaker  49.50 
SM-5 Electret desk microphone   39 00 
AH1 5-band mobile antenna with tuner   289.00 

IC-21(1 160-15m (WARC) solid-state linear 500 watt 
outout. With AC supply   Regular $1795 00 

IC-290A All Mode 2m mob le 143 8-148 199 Mhz 1 
or 10 watts. RIT, prcg. offsets, 5 memories. 2 VF0s, 2 
scanning systems, SSB squelch, priority channel. 
sidetone, blanker, memory retention provision. T/T 
microphone. 63,4"w 2'2"h  ... Regular $549.00 

U MW  NM NMI 

(r/ 

IC-251A Microprocessor coitrolled 2 meter All-mode 
Transceiver for 143.8-148.1999 Mhz. 7 digit display. 10 
watts, 3 memories, mem. scan & programmable band 
scan. 600 (Hz offsets, variable splits with two built-in 
VFO's, 13.8vdc or 117vac w/amplified hand mic 
41/2"h 91/4"w x 101/2"cl, 11 bs   Regular $749.00 

IC-451A UHF All Mode Transceiver for OSCAR mode B 
or 1 & simplex. For 430-440 or 440-450 MHz. Features 
similar to the IC-251A   Regular $899.00 

IC-551 All mode, microprocessor cont. 6m transceiver 
for 50-53.999 MHz. 6 digit display, 10w, 3 mem. ch 
w/var. scan, 2 VFO's & blanker. 13.8vdc & 117vac 
4,6"h 91/4"w x 101/2"d, 14 ID   Regular $479.00 
EX-107 VOX unit   55.00 
EX-108 Passband tuning & RF processor   105.00 
EX-106 FM adaptor for 551/5510   125.00 
IC-551D same as 551 but 80 watts. EX-107 & EX-108 
built-in. 13.8vdc @ 18A  Regular $699.00 

PS-20 20A AC power supply   229.00 
CF-1 Cooling fan for PS-20   45.00 

IMPORTANT! 
The prices shown in this ad are 
suggested by the Manufacturer. 

On most MAJOR items we can 
save you money with a Big Dis-
count. Call now TOLL FREE and 
ask for our DISCOUNT DESK. 

IC-560 6 meter SSB, FM & CW Mobile Transceiver LED 
readout, 10 watts, 3 memories, memory scan & 
programmable band scan. 61)0 (Hz offsets, 2 VF0s. 138 
VDC @ 3.5A. Mic. & mobile mt   Regular $489.00 

IC-22U The 800 channel synthesized successor to the 
IC-22S. Frequency selection by a pushbutton. 1 or 10 
watts. Microphone, mobile mount, DC cord & plugs 
6',F"w 24"w x 8'/2"d,31/4 lbs   Regular $299.00 
EX 199 Remote box - 2" 2" 2"   34.50 

••114,•111  M P  NOP  , 

t ee EIDOI r i 

OrriMR 

IC-25A Compact, full-featured 25w 2 meter rig. 5 
memories 2 VF0s, priority channel, 2 scanning systems, 
automatic scan resume, provision for memory backup 
With 1/1 mic. 2"h 5!'2"w 7"d..... Regular $349.00 

Call Toll Free: 1-800-558-0411 

AMATEUR ELECTRONIC SUPPLY 

SAVE $30 
IC-2AT Synthesized 2m FM Hand-held 
with built-in T/T pad. 800 channels in 5 
(Hz steps 144-147.995 selected by 
thumb wheels & .5 (Hz upshift switch; 
± 600 (Hz offsets. With BP-3 250 ma. 
nicad pack output is .15 LOW or 1.5w 
HIGH. Optional packs for larger capac-
ity or higher power. Supplied with 250 
ma. mad pack, wall charger, flexible 
antenna, belt clip, strap, earphone and 
plugs. Model IC-2A does not have built-
in  pad. 6 6"h 2.6"w = 14"d. l lb 

Regular SPECIAL! 
IC-2AT HT w/TTP, mod & chgr  $269.50 $239.50 
IC-2A 2m HT w/nicad & wall chgr . $239.50 $214.50 
BC-30 Drop-in charger for BP-2,3 & 5   69.00 
BP-2 * 450 ma, 7.2v nicad pk, 1W output   39.50 
BP-3 Extra 250 ma nicad pk, 1.5W output   29.50 
BP-4 Alkaline battery case   12.50 
BP-5 450 ma, 10.8v mad pk, 2.3W output   49.50 
CP-1 Cig lighter plug & cord (BP-3)   9.50 
DC-1 DC operation module   17.50 
FA-2 2m flexible antenna   10.00 
HM-9 Speaker/microphone   34.50 
LC-2A Leather case for IC-2A   34.95 
LC-2AT Leather case for IC-2AT   34.95 
2A-TTN IT pad  39.50 
•BC-30 required to charge BP-2 & BP-5 

IC-202S 2 meter portable SSB Transceiver. 3W PEP 
output. Uses regular "C" cells, optional Nicad pack & 
charger or IC-3PS AC supply/speaker. With hand mic 
whip antenna and strap   Regular $279.00 
IC-201 2m amplifier, lOw SSB/FM  98.00 

IC-402 432 Mhz portable SSB Transceiver. Features 
same as IC-202S above   Regular $389.00 
IC-301 432 Mhz amp., lOw SSB/FM   105.00 

IC-502A 3W SSB 6m portable, as above.... $239.00 
IC 3PE 3A power supply/speaker   95.00 
IC-3PS AC supply/spkr for portables   95.00 
HM-3 Deluxe mobile microphone   17.50 
HM-5 Noise canceling microphone   34.50 
HM-7 Amplified mobile microphone   29.00 
HM-8 Touch-tone microphone  49.50 
HM-10 Scanning microphone   39.50 
SM-2 5-pin electret desk microphone   39.00 
SM-5 8-pin electret desk microphone   39.00 
HP-1 Headphones   34.50 

VISA' 

AES Store Hours: Mon, Tue, Wed 
& Fri 9-5:30; Thurs 9-8; Sat 9-3 

(Las Vegas &Clearwater stores NOT open Thursday evenings) 

E-X-P-A-N-D-E-D WATS PHONE HOURS 
Our Milwaukee Headquarters will answer the 
Nationwide WATS line 1-800-558-0411 until 8 pm 
(Milwaukee time) Monday thru Thursday 

V«, AES Vta.ge4 Saw - Clearwater, FL 
1898 Drew St. Phone (813) 461-4267 

In Wisconsin (outside Milwaukee Metro Area) 

1-800-242-5195 

0 
Inc. 

4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 - Phone (414) 442-4200 
  AES BRANCH STORES  ASSOCIATE STORE 
WICKLIFFE, Ohio 44092  ORLANDO Florida 32803  LAS VEGAS, Nevada 89106  ERICKSON COMMUNICATIONS 
28940 Euclid Avenue  621 Commonwealth Ave  1072 N Rancho Drive  CHICAGO. Illinois 60630 
Phone (216) 585-7388  Phone (305) 894-3238  Phone (702) 647-3114  5456 N Milwaukee Avenue 

Ohio Wats 1-800-362-0290  Fla Wats 1-800-432-9424  Pete, WA8PZP, 8. Squeak, AD7K  Phone (312) 631-5181 
Outside Ohio 1-800-321-3594  Outside Fla 1-800-327-1917  Outside Nev. 1-800-634-6227  Outside ILL 1-800-621-5802 
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THIS MANY DEALERS CAN'T BE WRONG. 
ALAS MEA 

THE COMPUTER SHOP, Gadsden 
ALASKA 

COMPUTER TALK, An thorege 
JUNEAU ELECTRONICS Juneau 
wAPATCO, Anchomge 

ARIZONA 

COMPUTER STORE, Amen. 

MESA ELECTRONICS, MN. 
MILLET'S ELECTRONICS Mesa 

PERSONAL COMPUTER PLACE, MA N 
SIMUTEK, Tucson 

SOFTWARE STATION, Tern . 
TOY BOX, Soo. YIN. 

ARKANSAS 
MICRO COMPUTER SYSTEMS, Ho, Springs 

CALIFORNIA 

ADVANCE RADIO IRS DEALER). Grass Valley 
ADVANCED COMPUTER PRODUCTS San. Ana 
ALLTRONICS, San Jose 

ANCO ELECTRONIC SUPPLY. Azusa 
ASAP COMPUTERS, SeNai 0111 

BYTE INOUSTRIES. 
BYTE SHOP. Nounlam Vwty 

CAPITOL COMPUTER SYSTEMS. Sacramento 

COAST ELECTRONICS. Mono Bun 
COMPUSOUND, Oomg. 

COMPUTER MART OF CALIFORNIA. INC . 
Dowand Bar 

COMPUTER PLUS. Sunny. . 
COMPUTER STORE. San Leandro 
COMPUTER WORLD. IN Noninster 

DEROSEAR APPLIANCE U REPAIR. Weaver. . 
DIMENSIONAL SOFTWARE. San Diego 
EXATRON. Sani• Clara 
GAME 0-RAMA, SanIs Barba,. 

GRAY MATTER, San Francisco 
HOARY WORLD ELECTRONICS, Northro p 

HUNTINGTON COMPUTING, Corcoran 
MALiBU MICROCOMPtITING. ANNA/ 
MICRO SPECIALTIES. DA N City 
MAST INDUSTRIES. Lompoc 
OPAMP/TECHNICAL BOOKS Los Angel.. 
OPPORTUNITIES FOR LEARNING. Chatipecon 

PC COMPUTERS. El Gismo 
0 I COMPUTERS. INC . 
RAC PRODUCTS. San Moe 
RADIO SHACK. El Cm . 
RADIO SHACK. Palm Springs 

RADIO SHACK. San Dog° 

AEy SOUND IRIS DEALER), Foouna 
SAL NAS HOBBY CENTER. 5.1ina. 
SHAVER RADIO, San Jose 

SILVER SPUR ELECTRONICS. CI.. 
SOFTWARE PLUS, El Toro 

STACEY'S BOOKSTORE, San Franc.sco 
STRAWFLOWER ELECTRONICS IRS DEALER). 
Half Moon BAY 
THE COMPUTER STORE Sanla Mon.. 

THE FEDERATED GROUP. Commerce 
THE SOFTWARE STORE. Huntington 

WABASH APPLE. E. Toro 
WARRIORS. WIZARDS S ROBOTS. Garden Grove 
WENNER BUSINESS SYSTEMS. Los Altos 
COLORADO 
APPARAT Den t.. 
FISTELS MICRO ELECTRONICS Den . 

POOR RICHARD S CALCULATORS. Fort Conon. 

SOFTWARE GOURMET D. .er 
CONNECTICUT 
AMERICAN BUSINESS COMPuTERS, 1. 

BYTE ME COMPUTER SHOP New London 

COMPUTER LAB. Nee London 
INSTRUCTIONAL SYSTEMS COMPUTERS 
Manch a . 
TECHNOLOGY SYSTEMS. Sett . 
TOE COMPUTER STORE, Stmmord 

DELAWARE 
MICRO PRODUCTS WIMa nton 
ONINIFAX, WiimingIon 

DISTRICT OF COLUMBIA 
THE PROGRAM STORE. wromingion DC 

FLORIDA 
ADVENTURE INTERNATIONAL. Cassamarry 

ALL SYSTEMS GO. Winter Garden 
ASO MICROCOMPUTER CENTER. Tampa 
COMPUTER CENTER, West P. . 

COMPUTER JUNCTION, Fort Lai .. . 
COMPUTER WORLDS. Clear..., 
COMPUTERLAND. Jackson. . 

COMPUTERLAND. Sarasota 
COMPUTERLAND. Tann. 

COMPUTERLAND. West PainI 5.ch 
HEATOKIT ELECTRONIC CENTER. HiMisah 
0tH HOBBY SALES Sarasota 

MICROCOMP LTD Na m 
MICROCOMPUTER SYSTEMS INC Tampa 
MINI CONCEPTS. Holly Hsi 

SAT A-ATTE. Jackson. . 
SOUND IDEAS Game. . 

SOUTH EAST MICRO DATA (ham. 

GEORGIA 
ATLANTA COMPUTER MART, Atlanta 

BAILEY'S COMPUTER SHOP, Augusi• 
DELTA DATA DYNAMICS Tucker 

ENERGY LOGIC. Columbus 
FLEMING DRUG CO YOH'S 

HAWAN 

HONOLULU ELECTRONICS Monaulu 
MILLS ELECTRONICS, Lanaina 
RADIO SHACK ASSOC STORE. Honolulu 

IDAHO 
DENNIS STONE ENTERPRISES. Fromand 

ELECTRONIC SPECIALTIES Bo . 
MIL DATA SYSTEMS. blew FalIs 
ILLINOIS 

ALPINE COMPUTER CENTER, Rockford 
BELL ELECTRONICS. Ettlinboto 
CHICAGO MAIN NEWSTANO. Evanston 

COMPREHENSIVE MICRO SYSTEMS. Chmago 
COMPUTER JUNCTION, Elmhurst 
COMPUTER STORE. FlockIONI 

COMPUTERLAND, Niles 
CREATIVE PROGRAMMING, Char ., . 

GARCIA II ASSOCIATES, Chmago 
ILLINOIS C USTOM COMPUTERS, Harrocorg 
MAIN STREET COMPUTER CO. Decatur 
MIDWEST MICRO COMPUTERS Lomb.. 

THE PILOT HOUSE. 011.3stone 

WALLACE COMPUTERS, Poona 
INDIANA 
ABC HOBBY. E   

DIGITAL TECHNOLOGY, Leayett. 
FALL CREEEK ELECTRONICS. Pendlolon 
GAME HUT. BioomInglon 
GAME PRESERVE, Indianapolis 

PROFESSIONAL MICROCOMPUTER 
SOFTWARE, M   

SIMONTON LAKE DRUGS. Elknan 
THE BOARDROOM, Inchanapphs 
THE HAM SHACK. E  Ill 

IOWA 

LENWOOD SYSTEMS, Conte. Pomt 
MEMORY BANK INC. Beltendort 

SERNETT LEISURE CENTER, Carroll 
KANSAS 
AMATEUR RADIO EQUIPMENT, Wocnits 

CENTRAL KANSAS COMPUTERS, Herington 
COMMUNICATIONS CENTER. Lmcoln 

GOSUB INTL. W eala 
HATCH COMPUTER CENTER. Alliance 
HIGH TECHNOLOGY, WK.*. 
KENTUCKY 
COMPUTER MAGIC. Lourieville 
PERFFYS COMPUTER Bremen 

LOUISIANA 

ACME BOOK CO . Bat . ROkiCHP 
COMPUTER SHOPPE, Metame 
MAINE 
FRYEBURG COMPUTER CENTER, Fryaburg 
MAINE MICRO SYSTEMS INC. Auburn 

INDMARIE COMPUTER COMPANY. Auburn 
PORTSMOUTH COMPUTER CENTER, 
Portsmouth 

MARYLAND 
COMM CENTER, Lathe, 
PROGRAM STORE, Bainnyor. 

WILLS COMPUTER STORE Morko, Hergnts 
MASSACHUSETTS 
COMPUTER CITY. CnarNstown 
MI Fl EXCHANGE. North.. .Non 

LAND OF ELECTRONICS. Lynn 
MARK GORDON COMPUTERS. Carnthrhga 

OMNITEK SYSTEMS, Toyekalwry 
SOUND COMPANY, Stronghold 

STAR COMPUTING, Framenpharn 
THE GAME SHOP. EN, Acton 

MICHIGAN 
ALL FOR LEARNING, W BkharnheId 

ALTERNATE SOURCE, Laroing 

AM ELECTRONICS. Ann Arbor 
COMIC KINGDOM. Detrom 
COMPUTER CENTER, Garden Cny 
COMPUTER CONNECTION. Farmington Hos 
COMPUTER MART, Clawson 
COMPUTER MART, Fl . 
COMPUTERLAND, Kentwood 
COMPUTERLAND, 5.1111 .0 

COMPUTROIP., MUN N 
EIGHT BIT CORNER, Muskegon 
FERRIS RADIO. Hmel Pars 

HOBBY HOUSE. Baum Creek 
LEARNING CENTER LTD Ann Arbor 
MAIN STSTEMS. INC, Fiint 

MID-MICHIGAN MEMORY. °ono . . 
NEWMAN COMPUTER EXCHANGE, Ann Arbor 
TRI-COUNTY ELECTRONICS K SOUND 
CENTER. Fent . 
WEATHERWAX DRUGS Brooklyn 

WIZARD S ARSENAL, Essl Lansing 
YE OLDE TEACHERS SHOPPE. Tomo ., 

MINNESOTA 

CODE ROOM, Eden Name 
MINNESOTA SOFT WARE. White Bear Lake 

RURAL AMERICA ENTER PRISES Marshall 

ZIA COMPUTERS. Brooklyn Confer 

MINIONPPI 
CCOM. Jack*. 
DYER'S INC , West Point 

SOFTWAREHOUSE, Jackson 
MISSOURI 
CENTURY NEXT COMPUTERS. Cow .. 

COMPUTER CENTER. JoRkn 
COMITUTRS. Florissanl 

CRC COMPUTERS, Joplin 
OS. Cameron 
HOUSE OF COMPUTERS, JoNin 
SOFTWARE SMACK, Bellon 

MONTANA 

COMPUTER STORE, Bolling* 
THE COMPUTER PLACE. Kans .. 

NEBRASKA 
APPLETREE SOFTWARE, Batt4 CN N 
COMPUTERS WEST. °null. 

GREAT RACE HOBBY PLACE Lincoln 
LEZOTTE STUDIO, Ogailala 

NEVADA 
CENTURY 23. La. Vegas 
HuRLEY ELECTRONICS. La. Vegas 

NEW HAMPSHIRE 
BITSNBYT ES COMPUTER CENTER. Concord 

COMPUCRAFT. Keane 
COVER CRAFT. Arnhem, 

PAUL S TV. FrAmonl 
PORTSMOUTH COMPUTER CENTER, 
Ponsmouth 

RADIO SHACK ASSOC STORE. Keene 
STUROlvANT AND DUNN. Conw N 

NEW JERSEY 
ABCS TV SALES  SERVICE. GI N•bon. 
ADELMAN'S STATIONERY CO Umon Gty 
BARGAIN BROTHERS, W W Trenlon 
CHANNEL I RADIO SHACK. Medford 

COMPUTER FORUM. ARAN. 
COMPUTER MADNESS. Engliantown 
COMPUTERWORLD OF WESTFIELD, West. . 

CROWLEY'S. AMilenouse 51.tion 
DAVE'S ELECTRONICS. INC . 
ELECTRONIC WORLD, Mantua 
HOBBYMASTERS, Red Bank 

SW ELECTRONIC WORLD, Mantua 
LASHEN ELECTRONICS. INC. Den. . 
MIDAS DATA SYSTEMS INC . Mehl." 
OMNIFAX, Cherry Nell 

RADIO SHACK ASSOC STORE. M000tstown 
RADIOS UNLIMITED. Son mset 
SOFTWARE CITY. Rimy Edo* 

NEW MEXICO 
AUTEL ELECTRONICS CO. Mbuquerque 

.11IN ENTER PRISES Ckyvo 
MITCHELL MUSIC. Carlsbad 
THOMAS E CARR JEWELER. Alarn090,00 

WARGAMES WEST, Albuquerque 

NEW YORK 
ARISTO CRAFT DISTINCTIVE MINIATURES. 

New York 
ASD HOME COMPUTER CENTER. 

Poughkeepsie 
BERLINER COMPUTER CENTER. 
N . Hyde Park 
C HABIL° OF NEW DORP. Stat . Island 
COMPUTER CORNER, Who. Plains 

COMPUTER RESOURCES, WIlliams. . 
COMPUTER SHOP. Kingslon 

COMPUTERLAND, Carle Place 
COM PUTER LAND OF NYC. Raw To. 
DiGiBYTE SYSTEMS, New York 
80 MICROCOMPUTER SERVICES, Cohan 
FUTURE VISIONS COMPUTER STORE Mennio 

PHANTOS RESEARCH, CarnMus 
PROGRAMS UNLIMITED, Nricho 
MR COMPUTER, Wappingers Faxs 
OIANiFAx. DeWiti 
SOFTRON SYSTEMS. RenssNaer 

WATERLOO HOBBIES. Mine. . 
WORLD OF COMPUTERS, Port Chealor 

NORTH CAROLINA 

RAYBURN MICROELECTRONICS SyNa 
SOUND MILL. 110101001 

OHIO 
ABACUS II Toledo 
ALTAIR SYSTEMS. INC . Dayton 

ASTRO VIDEO ELECTRONICS. INC . LanCIISIer 
CINCINNATI COMPUTER STORE. Cmc.nnah 

COMPUTER STORE. 'dodo 
COMPUTERLANO. Columbus 
COMPUTERLAND. Mayl *id Heights 
COMPUTERLAND, Noon Olmsled 
COMPUTERLAND. Warr . 
JOBAR ENTERPRISES. Middlarreld 

MICROAGE, Columbus 

MICRO COMPUTER CENTER. C.I.A . 
MICRO ELECTRONICS INC. Columbus 

ACRID-MINI COMPUTER WoRLo. Columbus 
TWENTY-FIRST CENTURY SHOP. Gino ..I, 
WANNA PLAY. Comm.. 
OK LAHOMA 
COMPUTER STORE, NC. TuIsa 

COMPUTER WORLD. Tulsa 
PROFILE INC Moon. 

RADIO SMACK ASSOC STORE. G. .. 

SOUNDS. ETC Walonga 
OREGON 
COMPUTER PATHWAYS Sa wn 

CUR ELECTRONICS, Grant Pess 
PIONEER ELECT RON ICS SMI N 
TRS413 PRODUCTS LTD Roo. . 

PENNSYLVANIA 
ALLIED HOBBIES, Prvi .41 .. 

AFITCO ELECTRONICS. S. A. 
BELL ELECTRONICS. Goo. 
COMPt/TERLAND. Gob . . 

COMPUTERLAND OF HARRISBURG. 
MechaniCIOurg 
ERIE COMPUTER, EN 

JAE COMMUNICATIONS M.o.. 
MAFEX ASSOCIATES Johns... 

OMNIFAx, F.asterv . 

°NOWA/I. PhiladeIPhIR 
PERSONAL COMPUTER CORP, Paoli 

p.rrseuRG COMPUTER STORE, Palaburg 
STEVENS RADIO SHACK DEALER. Phoeni mOle 
ROUTE 31) ELECTRONICS. LAN000 
RUMPELSTILSKIN TOY SHOP. New Hope 

TELEVISION PARTS COMPANY INC 
New & Whorl 

PUERTO RICO 

MICRO COMPUTER STORE. Caps . TeR K• 
RHODE ISLAND 
COLONIAL ENTERPRISES. Foster 
SOUTH CAROLINA 
OMNI ELECTRONICS, ChaMMIon 
TENNESSEE 

ACE MINI SYSTEMS, Claws. . 

CHATTANOOGA COMPUTER CENTER. 
Chattanooga 

COMPUTER WORLD. Nashville 
COMPUTERLAB. Memphis 
TEXAS 
CO MDATA INC, Ariongl . 
COMPUSHOP. Boiaire 
COMPUSHOMFM ONOW. ochision 
COMPUSHOPN FN./. Houston 
COMPUTER N THINGS, Au. . 
COMPUTER PROGRAMMING ASSOC Lubbock 

COMPUTER PORT, AffinglOn 
COMPUTER SALES S SERVICE, Foo *0.111 
COMPUTER SOLUTIONS. San Anton. 
COMPUTERLAND OF SW HOUSTON HOuslon 

COMPUTERS BY O'NEILL, Lake Jackson 
COMPUTERS TO GO, Ausnn 

COMPUTEX. W•batet 
CORSAIR, Fl Worm 
GATEWAY ELECTRONICS. Mouslon 

KA ELECT RON ICS Dallas 
MAC'S TV. Fast.. 

MARYMAC INDUSTRIES IRIS DEALER). 

PAN AMERICAN ELECTRONICS OIVS DEALER), 
Novo. 
R L COLE'S ELECTRONICS, Sen Anton. 

ROY'S CBS ELECTRONICS. Araheall P111 
00 SOFT WARE, San Anton. 

WAGHALTER BOOKS, INC. Hou.ton 
UTAH 

COMPUTERLAND. Sall Lake Citr 
FOOTHILL MODELERS. Salt Lake C4ty 
VIRGINIA 

COMPUTER SOLUTIONS, Leesburg 
COMPUTER WORKS INC . NarrreOnburg 
HOME COMPUTER CENTER INC . 
01151011 0.01 

LITTLE SOLDIER. Alexandria 
SYSTEMS MARKETING, Aoington 

WASHINGTON 

AMERICAN MERCANTILE COMPANY, Seattle 
COMPUTERLAND. 5111.100 
COMPUTERLAND. Fedor*. WIT 
COMPUTERLAND, Spatane 
EMPIRE ELECTRONICS, Sunny. . 
J B SALES. SRONCortIoNah 
LORDS, Poo ANN . 

UNIVERSITY VILLAGE MUSIC, Seallie 
U S 5 ENTERPRISE, KN. . 
WESTERN MICROCOMPUTER CENTER. 
Boompharn 

WEST VIRGINIA 
COMPUTER CORNER. Morgantown 

COMPUTER STORE. Hunfington 

0010 VALLEY ELECTRONIC SYSTEMS. 
Wheeling 

SOUND 6 ELECTRONIC SPECIALTIES, 
Morgamorm 
WISCONSIN 

BYTE SHOP, Miheaukae 

COMPUTERLAND, Mado•On 
COMPUTERLAND OF FOX INTER VALLEY 

ONsto . 

COMPUTER WORLD, Green BAY 
MAGIC LANTERN COMPUTER Me . . 
OMEGA MICROS, W Y/auk. 

PETTED MICROSYSTEMS. Antrratikee 
540 TV SALES Monroe 
WYOMING 

CO4PUTER CONCEPTS. CNN. . 

AUSTRAUA 

DE FOREST SOFTWARE Nun weeebnp, VIE 
CANADA 

Instnbutor 
MICRON DISTRIBUTING 
To wle, Onl 

ALLIED COMPUTER CENTRE. Tn .. . Bay 

Onlano 

ARKON ELECT RON ICS Toronto. Omar. 
AULL COMPUTER SYSTEMS. Voctona, B C 
BITS U BYTES Darlmouth, NS 
CENTRAL DISTRIBUTORS LTD . Loch . 

Ouebem 
COMPUCORNER, Snarlers. B C 
COMPUMART, Ottawa, Ontano 

COMPUTER BARN, Sarnia. Onlano 
COMPUTER CIRCUIT, London, Omar. 

COMPUTER INNOVATIONS  Oman° 
COMPUTER SHOP LTD Calgary, Amens 

COMPUTER WORLD. Vancouver, B C 
COMPUTERLAND OF BURLINGTON. 
Burlinglon, Omar. 
CREATIVE COMPUTERS. Viclona B C 

DATATEC COMPUTER SYSTEMS LTD . 
5.1011000, Soak 

ELECTRONICS 2031. Willowdaw, Ontario 
GALACTICA COMPUTERS LTD. Edmonton. 
Alberl• 
NISCO DU QUEBEC SI. Foy C .o . 
LYONS LOGIC LTD Lore ., Contsr. 
MICROMATION Toro . Omar. 
MICROSOACK. Sa Naloon, Saba 
MICRO SHACK, A wns, Usk 

MOW COMPUTERS khaartravaa, 001.10 
NIP II TUCK VARIETY. London, Ont .° 

OFFICE CENTRE, Krngslon. Onlarro 
M OLT OFFICE MACHINES Sault SI MA N 
Ono . 
STATUS COMPUTER SYSTEMS. St Ca . ... 
Ontar. 
TOTAL COMPUTER SYSTEMS. All. Ontario 

WEST WORLD COMPUTERS. EdmOnlOn. 
Alberla 
ITALY 

BITS It BYTES, Mikm 
NEW ZEALAND 
VISCOUNT ELECTRONICS. P.lmIl.Ion No,ln 
NORWAY 

NS SORLUND Vedayagen 
SWEDEN 
SENTEC AS, Jarfaiia 
UNITED KINGDOM 
CALiSTO COMPUTERS, Anningnon 

THE SOFT WARE HOUSE London 
WEST GERMANY 
IMCROSTUFF Fr.nkfun 

NETHERLANDS & BELGIUM 

OarroDurof 
SOFTWARE IMPORT BRABAN T 

ANn 

COMPUTER COLLECTIEF Amsterdam 
MICRO COMPUTING. Kranntenie 
LAC K) DYNAMICS. Ermlhoven 
MUSICPRINT CHIP, Antal 
OVEL GONNE DraChteh 
000 MICROCOMPUTE.S 1115  Hag., 

YOUR NAME COULD 
BE HERE. CALL: 
1-800-258-5473 

WHAT DO THEY KNOW THAT YOU DON'T? 
Find out. Fill out this coupon (or make a photocopy) and 

mail it today. You will receive our newest catalog 
filled with software which can be purchased 

at the above locations. 

NAME:   

ADDRESS: 

CITY:    STATE: 

Instant Software Inc  
ZIP: 

Peterborough. N.H. 03458 603-924-7296 -58 
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Instant Software Does 
It With Frequency 
Electronics I 

If you're still designing circuits the 
old-fashioned way, let the Electronics 
I package introduce the latest way to 
go: 
Tuned Circuits & Coil Winding— 
Design tuned circuits for audio and 
radio frequencies. This two-part pro-
gram will find the two missing values 
from any two of the following: fre-
quency, capacitance, inductance, or 
reactance. The coil-winding section 
will calculate the number of turns and 
wire gauge required for a close-
wound, air- or slug-tuned coil from the 
inductance, diameter, length, and 
permeability of the coil. 
555 Timer Circuits—Timers, both 
monostable (one-shot) and astable (os-
cillator), can be easily designed with 
this two-part program. The program 
will also draw a complete schematic 
on the screen of your TRS-80. 
LM 381 Pre-Amp Design—You, too, 
can quickly design an IC pre-amp. 
With this program, all you need to do 
is enter the parameters of the perfor-
mance you want, and the program 
does the rest—right down to drawing a 
detailed schematic of your circuit on 
the screen! (Ti). 
No. 0008R $7.95. 

All these programs are Model 111 

compatible except Dynamic Device 

Drivers. 

_ iii 
W2NSD/  j 

 SI 

.0_ 
IND 

QSL Manager 
Did you remember to send a QSL 

card to the op you worked last week? 
Maybe you sent a QSL, but can't recall 
getting one in return. The QSL Man-
ager program will help you set up a 
computerized logbook for instant amess 
to your records. 
Make complete log entries which in-

clude: date, time, callsign, name, 
band, both the Sent and Received signal 
reports, the mode, QSL sent/received, 
and any remarks you may want to add. 
No more fumbling with index cards 

during a QS0, because the QSL Man-
ager has a built-in search function to 
locate and display information on any 
callsign in your records. You can even 
list all the QS0s for a particular date, 
time, band worked, mode, or a specific 
signal report. Up to 1400 entries can be 
accessed from the disk (depending on 
how many disk drives you have). 
The program has built-in editing 

features that help you keep your 
logbook up to date. 
There's also a command that lets you 

output your log entries to a printer for 
hard copy. 
In that next QSO, knock their socks 

off with your infallible memory. (T2) 
No. 0151RD $19.95 Disk. 

(TI) = TRS-80 Model I, Level II, I6K RAM 
(T2) = TRS-80 Model I, Level II, I 6K, Expansion Interface 16K + 1 disk drive 

Instant Software.  
PETERBOROUGH, N.H. 03458  603-924-7296 

Dynamic Device Drivers 
Are you tired of working around all 

of the little "obstacles" that are built in-
to your TRS-80? Ever wish that there 
were some way to "repair" those im-
perfections? 
Well, here it is! The Dynamic Device 

Drivers package has all of these 
features: 
Programmable Key Debounce—Your 
keyboard can be "tuned" to your typing 
style. 
Programmable Repeating Key Func-
tion—Every key has a repeat function. 
Lowercase Modification Support— 
You have a choice of standard or 
shift-for-lowercase letters. (A lower-
case hardware modification must be 
installed.) 
Better Than Nothing Graphics— 
Graphics characters will be converted 
to the closest ASCII character. 
Printer/Screen Auto Switching—If 
your printer is accidentally turned off, 
your program won't bomb. 
Programmable Printer Forms Control 
—You control the format for printer 
output. 
Programmable Keyboard Lock—Only 
you will know the secret code to unlock 
your keyboard. 
With the Dynamic Device Drivers 

package, you can look forward to 
working WITH your TRS-80, instead 
of against it! (Ti) 
No. 0228R $19.95. 

TO ORDER: 
See your local 

Instant Software dealer. 
If these packages are 

unavailable, order direct. 

Call Toll-Free 
1-800-258-5473 

Orders Only 

In New Hampshire Dial 
1-603-924-7296 

i0,445  TRS-80 is a trademark of Tandy Corporation 

,See List of Advertisers on page 130 
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Kim H. Lantz VE1AKL 
Lantz Electronics, Ltd. 
15 Clifford Street 
North Sydney, N.S. 
Canada B2A 1X2 

KIM's Magic Fingers 
RTTY transmit program 

Author's Note: A substantial period of time has elapsed since the following program was first written. Since then, many things have elapsed. 
Although the following program is a working version, there have been many improvements in radioteletype algorithms for the 6502. 
Therefore, the article should be looked upon as a basis for the "first-time user" to get some ideas to start from. Some of the subroutines may 
be valuable in the creation of a sophisticated system. 

There have been numer-
ous articles on the 

KIM-1, and many of those 
available are right up the 
ham's alley. Among those 
offered have been CW re-
ceive and transmit pro-
grams and RTTY receive 

programs, but I have yet to 
see a RTTY transmit scheme 
published. For all you fel-
low KIM-1 owners who are 
RTTY fanatics, this article 
will be just what you are 
looking for. 
The old mechanical mon-

Address  Function 
0000  Baudot character currently being output. 
0001  Baudot character currently being output. 
0002  ASL counter in actual output subroutine. 
0003  Character counter (number of chracters in the line 

currently being written). 
0004  Contains the original ASCII character received from 

the FIFO buffer. 
0005  LTRS/FIGS flag position. This will be a 00h when in 

lowercase (LTRS) and will be a 20h when in uppercase 
(FIGS). 

17BF  Contains the value of the FIFO pointer. 

TO RTTy LOOP 

Fig. 1. Buffers. 

•SV 
I AIM-11 

AI STROBE 

ASCII  83  

KEYBOARD 82  
B 

BA 

85 

87 

  ME PIN E6 

PIN 2  PA3 
  Pm 3  PA2 

  PIN 4 - PA, 

  PIN 5 - PA4 
  PiN 6  PAS 

 4. PIN 7  PA6 
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777 
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tN914  SILICON TRANSISTOR 5O     
68k 

PIN 4- PAO 

  PIN Al 

Fig. 2. K1M-1 interface circuitry. 

sters have their good points, 
e.g., hard copy, and the 28 is 
quieter than most others. 
The 28 ASR is even like a 
regular typewriter to the 
touch, but nothing is like an 
all-electronic keyboard. If 
you are among those who 
type faster than 60 wpm, 
then even the "ole 28" is a 
bit of a pain, especially 
when you go too fast, lock 
up the keyboard, and char-
acters are missed in your 
frenzy. 
Having had a KIM-1 for 

about six months along 
with an SWTP ASCII key-
board, I proceeded to ar-
range a method of transmit-
ting 5-level Baudot with this 
combination. I had several 
standards which had to be 
met: 

• No limitations on typing 
speed. 
• Automatic case shift for 
FIGS and LTRS. 
• Automatic CR/LF/LTRS 
on receipt of a CR from the 
keyboard or after 65 char-
acters and the end of a line. 
• No splitting up of a word 
at the end of a line. 
• Practicality: a system 
that would not give more 
trouble than it saved. 

This whole project was 
tackled in several steps. Ini-
tially, I had to come up with 
a good routine to convert 
the ASCII character into a 

Baudot character and send 
it serially out of one pin on 
the PIA. This was not too 
terribly difficult. 

(I must give credit at this 
time to someone whose ar-
ticle provided me with 
many ideas. The January, 
1977, issue of 73 Magazine 
contained an article on us-
ing the KIM-1 as a CW key-
board. I used James Pollock 
WB2DFA's ideas for the in-
terface of the ASCII key-
board and the usage of the 
256-character buffer. Both 
of his schemes worked 
smoothly on the Baudot 
program.) 

At this point, we are able 
to transmit Baudot and 
type as fast as we want, but 
still have to put in the case 
shift manually. This was the 
next thing tackled. Once 
solved, the end-of-line 
(EOL) sequence, along with 
the character counting and 
space detection for the 
auto EOL sequence, was 
added. Finally, the whole 
thing was starting to look 
up! 

Being (admittedly) the 
proud type, I wanted my 
print to be somehow distin-
guishable from "ordinary" 
print. This was added in the 
EOL sequence and appears 
as a colon neatly down the 
left margin. That will make 
people say "Ah ha, there is 
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ENTRY POINT  

0200 A9 01  INIT  LDA imm.01  PAl-PA7 are inputs 

0202 8D 01 17  STA abs 1701  PAR is output 

0205 80 00 17  STA abs 1700  initiate at mark  ( high ) 

0208 A9 00  CLEAR  LDA imm 00 

020A AA  TAX  clear X register 

020B A8  TAY  clear Y register 

020C 80 BF 17  ITS abs 17BF  clear FIFO pointer 

020F 85 05  STA abs,z  clear " case " flag 

0211 A9 BC  INTER  LDA imm BC  set NMI interupt vector 

0213 BD FA 17  STA abs 17FA 

0216 A9 02  LDA imm 02 

0218 8D FR 17  STA abs 17FB 

021B D8  CLD 

021C 4C DO 02  JMP abs 02D0 go to FIFO fetch routine 

rNTERUPT ROUTINE 

02BC AD 00 17  GET  LDA abs 1700  Get character from keyboard 

02BF 99 00 03  STA abs,y 0300 Save in FIFO buffer 

C2C2 C8  INS 

02C3 40  RTI 

FIFO ROUTINE 

02D0 CC BF 17  FIFO  CPY abs 17BF  caught up yet ? 

02D3 FO OD  BEQ DIDDLES  yes? well go to diddles 

02D5 AD BF 17  LDA abs 17BF offset into buffer 

02D8 AS  TAX  FETCH ROUTINE  

02D9 EE BF 17  INC abs 17BF increment pointer 

02DC 20 20 02  JSR FETCH 0220  0220 BD 00 03  FETCH  LDA abs,x  fetch character from buffer 

02DF 4C DO 02  JMP FIFO 02DC  0223 45  LSR acc.  shift to preserve identity 

02E2 59 7F  DIDDLES  LDA imm 7F  load LTRS for diddles  0224 AS  TAX 

32E4 85 01  STA abs,z 0001  0225 86 04  STX abs,z 0004 original ASCII character 

02E6 C6 03  DEC abs,z 0003 Decrement char. counter  0227 B5 00  LDA abs,z,x  Look it up ! 

32E8 20 60 00  JSR OUTPUT 0060  0229 85 00  STA abs,z 0000 baudot character 

02EB A9 00  LDA imm 00 set Case flag to Lower  0228 85 01  STA abs,z 0001 baudot character 

02ED 85 05  STA abs,z 0005  022D AS 04  LDA abs,z 0004  load ASCII character 

02EF 4C DO 02  JMP FIFO 0200  022F C9 20  CMP imm 20  is it a SPACE ? 

0231 FO 39  BEQ 026C  Branch if it is a SPACE 

0233 C9 OD  CMP imm OD  is it a Carriage Return ? 

0235 FO 3B  BEQ 0272 

OUTPUT SUBROUTINE 0237 EA EA  NOP 

0239 EA EA  NOP 
NOP  Reserved for future expansion 

0060 18  OUTPUT  CLC  023B  EA  EA  

0061 59 07  LDA imm 07  023D EA EA  NOP 

0063 85 02  STA abs,z 0002  023F 29 20  AND acc.imm.20  mask off case bit 

0065 06 01  ASL abs,z 0001  0241 CS 05  CMP abs,z 0005  is case same as previous ? 

0067 BO 03  BCS MARK 006C  0243 FO 27  BEQ 026C 

0069 4C 7E 00  JMP SPACE 007E  0245 A9 00  LDA imm 00  is it not LTRS ? 

006C A9 14  MARK  LDA imm 14 set timer for 22 ms.  0247 C5 05  CMP abs,z 0005 

006E 8D 07 17  STA abs 1707  0249 FO 12  BEQ 0250  FIGS load routine 

0071 A9 01  LDA imm 01  024B 59 00  LTRS  LDA imm 00 

0073 8D 00 17  STA abs 1700 Set pin to MARK  0240 85 05  ITS abs,z 0005 set case flag to LTRS 

0076 2C 07 17  BIT abs 1707  time finished ?  024F A9 7F  LDA imm 7F  LTRS character 

0079 10 F6  BPL  for more time  0251 85 01  STA abs,z 0001 

007B 4C 8D 00  JMP 008D to skip SPACE routine  0253 20 60 00  JSR OUTPUT 0060 

007E A9 14  SPACE  LDA imm 14  set timer for 22 ms.  0256 AS 00  LDA abs,z 0000 get previous character 

0080 8D 07 17  STA abs 1707  0258 85 01  STA abs,z 0001  Restore! 

0083 A9 00  LDA imm 00  025A 4C 6C 02  JMP 026C  to skip FIGS routine 

0085 8D 00 17  STA abs 1700  Set pin to SPACE  0250 A9 20  FIGS  LDA imm 20 

0088 2C 07 17  BIT abs 1707  time finished ?  025F 85 05  STA abs,z 0005 set case flag to FIGS 

008B 10 F6  BPL  for more time  0261 59 6F  LDA imm 6F  FIGS character 

008D C6 02  FINSH  DEC abs,z 0002  0263 85 01  ITS abs,z 0001 

008F 24 02  BIT abs,z 0002 is whole char.  finished?  0265 20 60 00  JSR OUTPUT 0060 

0091 30 03  BMI  branch if finished 0096  0268 AS 00  LDA abs,z 0000 load previous char. 

0093 4C 65 00  JMP 0065 to ASL again  0265 85 01  STA abs,z 0001 restore previous char. 

0096 E6 03  COUNT  INC abs,z 0003 increment char. counter  026C 20 60 00  JSR OUTPUT - now send that char. - 

0098 A9 41  LDA imm 41  ( 65 decimal )  026F 60  RTS 

009A C5 03  CMP abs,z 0003 65 characters yet ?  0270 EA EA  NOP 

009C FO 01  BEQ 009F  branch if yes  0272 20 58 00  JSR EOL 

009E 60  RTS  0275 60  RTS 

009F 59 20  LDA imm 20  ( ASCII for space code ) 

0051 C5 04  CMP abs,z 0004 is last char, a space ? 

00A) FO 03  BEQ 00A8 branch if it was a space 

0055 C6 03  DEC abs,z 000) decrement counter 

00A7 60  RTS 

0058 5.9 00  EOL  LDA imm 00 

0055 85 03  STA abs,z 0003 reset char. counter 

00AC 59 OR  LDA imm OB  carriage return code 

00AE 85 01  ITS abs,z 0001 

00110 20 60 00  JSR OUTPUT 0060 

00B) A9 23  LDA imm 23 line feed code 

0085 85 01  STA abs,z 0001 

0087 20 60 00  JSR OUTPUT 0060 

00BA A9 6F  LDA imm 6F  code for FIGS. 

00BC 85 01  STA abs,z 0001 

00BE 20 60 00  JSR OUTPUT 0060 

00C1 A9 3B  LDA imm 38  code for  : ( colon 1 

00C) 85 01  ITS abs,z 0001 

0005 20 60 00  JSR OUTPUT 0060 

0008 A9 7F  LDA imm 7F  code for LTRS. 

00CA 85 01  STA abs,z 0001 

00CC 20 60 00  JSR OUTPUT 0060 

00CF A9 13  LOA imm 13  code for SPACE 

0001 85 01  STA abs,z 0001 

0003 20 60 00  JSR OUTPUT 0060 

0006 55 00  LDA abs,z 0000 

00D8 85 01  STA abs,z 0001 Restore previous character 

OODA A9 00  triA imm 00 

OODC 85 05  STA abs,z 0005 Set case flag to LTRS 

OODE 60  RTS 

Program listing. 
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Zero page address  contents  Baudot Char. 

000A 

0000 

0020 

0021 

0022 

0023 

0024 

0025 

0026 

0027 

0028 

0029 

002A 

0028 

002C 

0020 

002E 

002F 

0030 

0031 

0032 

0033 

0034 

0035 

0036 

0037 

0038 

0039 

003A 

0038 

003C 

0030 

003E 

003F 

0040 

0041 

0042 

0043 

0044 

0045 

0046 

0047 

0048 

0049 

004A 

00411 

004C 

0040 

004E 

004F 

0050 

0051 

0052 

0053 

0054 

0055 

0056 

0057 

0058 

0059 

005A 

005B 

23 

OB 

13 

5B 

47 

17 

4B 

7F 

2F 

68 

7B 

27 

7F 

7F 

18 

63 

IF 

5F 

37 

77 

67 

43 

28 

07 

57 

73 

33 

OF 

38 

3F 

7F 

7F 

7F 

4F 

6F 

63 

4F 

3B 

4B 

43 

5B 

2F 

17 

33 

68 

78 

27 

IF 

113 

OF 

37 

77 

28 

53 

07 

73 

3F 

67 

5F 

57 

47 

7F 

LF ( line feed ) 

CR ( carriage return ) 

SP ( space ) 

not available 

apostrophy ) 

( not available 

( not available 

( comma ) 

2 

3 

4 

5 
6 

7 

9 

• 

( not 

( not 

( not 

FIGS 

A 

LTRS 

Look-up table. 

one of them computer 
freaks," for sure! 
We now will step through 

the various routines and see 
how this thing works. Have 
a look at Fig. 2. (This is from 
the article by Pollock and is 
presented here for those 
who might not have that is-

available 

available 

available 

sue of 73.) Notice that the 
ASCII data is presented to 
KIM offset one place to the 
left. This is so that we have 
PAO as our output pin. This 
"ASL" is made up for in the 
coding and is offset by an 
"LSR." Also, be sure the 
strobe on your keyboard is 

normally high, going low 
whenever data is available. 
This is required for compat-
ibility with the NMI input 
on KIM. 
Next, we look at Fig. 1, 

where we see all the buffers 
or temporary storage and 
flag locations involved in 
the program. Address 0000h 
and 0001h both will contain 
the Baudot value of the 
ASCII character that is to 
be transmitted. The reason 
for this will be explained 
later in the "Fetch" routine. 
Address 0002h is the ASL 
counter. This ensures that 
we get the one start bit, five 
data bits, and our stop bits. 
Note that we are using 2 
stop bits in this program, 
but this slows the rate so lit-
tle that the extra coding 
could not be justified. 

Address 0003h is the 
counter that senses how far 
across the page we are. If 
we reach 65 characters, 
KIM will look for the next 
space and then put in the 
EOL routine. This assures us 
that we will not split up the 
last word on the line. Ad-
dress 0004h contains the 
ASCII equivalent of the 
Baudot character currently 
being processed for output. 
Address 0005h is the 
Baudot case flag. If this 
contains 00h, we are cur-
rently in lowercase Baudot. 
If this is 20h, we are in up-
percase Baudot. Address 
176Fh is the value of the 
FIFO pointer. If this loca-
tion is not equal to the val-
ue of the Y register, another 
character will be fetched 
from the FIFO buffer and 
be transmitted. So on it 
goes until it catches up to 
the Y register. 

You will find the entry 
point at the standard 0200h. 
Here, the parallel interface 
is programmed as inputs 
and output, corresponding 
to what we require. The 
vital places are initialized 
at 00h, and the NMI vector 
at 17FAh/17FBh is set to 
point to the interrupt rou-
tine. From here, the pro-
gram jumps to the FIFO 

fetch routine where it will 
look at the pointer to see if 
there is something to trans-
mit (see explanation of ad-
dress 17BF). If the output 
routine has caught up to the 
input rate, the KIM will 
transmit "diddles" which 
are composed of LTRS 
functions. This may be de-
leted by changing address 
02D4h to FBh. 

Now a word about the in-
terrupt routine. This simply 
looks at the keyboard in-
puts when an NMI is re-
ceived and stores the ASCII 
character in the buffer at 
cation 0300h plus the value 
of the Y register; it then in-
crements the Y register to 
point to the next empty 
spot. 
We will now look at the 

output routine. It boils 
down to the fact that what-
ever is in address 0001h is 
chosen so that when it is 
shifted to the left, each bit 
which is shifted into the 
carry position will corre-
spond to the Baudot code. 
Take the code for the letter 
"A". In ASCII, this is 41. So, 
when an "A" is typed on the 
keyboard, it will enter a 41 
into the buffer (after LSR to 
preserve identity). This 41 is 
used as an index for the 
look-up table and is trans-
ferred to the X register. The 
accumulator is loaded with 
the contents of address 
000h + X, which will be 41. 
The look-up table shows us 
that address 0000h plus 41h 
(0041h) is the place for the 
letter A. Here the accumu-
lator is loaded with the 
value 63h. This is then 
stored at addresses 0000h 
and 0001h. 

Then the accumulator is 
reloaded with the original 
ASCII value— in this case, 
41h. If it is a space code, the 
LTRS/FIGS detection and 
shift is avoided because ev-
ery time a space code 
would be received, the ma-
chine would be shifted to 
uppercase. A look at an 
ASCII code table will show 
you why. Next, it is checked 
for a CR code. If it is pres-
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o  The Electronic 
Breadboard 

Computer Aided Design (CAD) is one of the newest 
of the applications of microcomputer technology. 
THE ELECTRONIC BREADBOARD permits the 
design and analysis of analog circuits. It can be 
used to evaluate voltages, currents, impedance 
and the frequency response of any circuit. 

This package is ideal for audio component repair-
men, ham radio technicians, hobbyists, electrical 
engineers, telecommunications engineers, audio-
philes and students of electronics. Plug it in and 
slice away a lot of guesswork. 

0287R  Modell & III Level II 16K $49.95* 

Instant Software  
PETERBOROUGH, N.H. 03458 

TO ORDER: See your 
local Instant Software 
dealer or call Toll-Free 
1-800-258-5473 orders only 

In New Hampshire 1-603-924-7296 
Mon-Fri. 8:00 am-4:30 pm E.S.T. 

*Plus shipping 

ent, the KIM will jump to 
the EOL routine, send out 
the CR/LF/FIGSf:/LTRS/ 
SPACE codes, and set the 
line counter to 00h and the 
case flag to LTRS. If none 
of the above has happened, 
then the character is 
checked for its case, i.e., up-
per or lower. If it is the same 
case as the previous charac-
ter, the case shift routines 
are skipped, the character is 
output, and the program re-
turns to the FIFO fetch rou-
tine. If the case is different, 
location 0005h is checked 
to see what the last charac-
ter's case was. 
If it was LTRS case, and 

since we have already es-
tablished it is a different 
case from the current 
character, we will jump to a 
FIGS load routine, which 
will be output. Here is 
where the purpose of stor-
ing the Baudot-encoded 
byte in two locations comes 
into play. After transmitting 
the FIGS command, we 

then have to transmit that 
uppercase character. Since 
0001h has been destroyed, 
the contents of 0000 is 
transferred to 0001 and 
then the shifted character is 
put out. 
The EOL sequence is very 

simple. Each part of the 
EOL is consecutively load-
ed into 0001, and then we 
just 1SR OUTPUT. When 
the EOL is finished, the 
counters are reinitiated at 
00h, the case flag is set to 
LTRS, and the contents of 
000h is transferred to 
0001h. 
The output subroutine is 

actually very simple, also. 
Let's look at our ASCII "A". 
When this was looked up, 
the value of 63h was stored 
at 0001h. This 63h breaks 
down to binary 01100011. 
Looking from left to right, 
we will always see a 02, and 
the last two on the right will 
always be 112. This corre-
sponds to our one start bit 
and our two stop bits. The 

five in between will corre-
spond to our Baudot code 
desired. A look at a Baudot 
code table shows us that 
"A" (Baudot) is actually 
11000. Each time function 
is set for 22 ms, which oc-
curs immediately before we 
set the output pin high or 
low, corresponding to the 1 
or 0 of the carry position 
after the ASL. If 0002h, our 
ASL counter, is minus, the 
character has been fully 
transmitted and the KIM 
checks how far it is along 
the line. If it has reached 65 
characters and the current 
ASCII character being 
transmitted is a space, it 
will jump to the EOL rou-
tine. If not, it will just jump 
back from whence the JSR 
occurred. 
Now you can see how 

easy it is to get your KIM 
doing wonderful things on 
RTTY. I have used this basic 
output routine in a great 
many things. One of the 
neatest ones was linking it 

to Tiny BASIC. This was a 
great addition to Tiny be-
cause it gave me a hard 
copy of the program, etc., 
but, boy, did it slow things 
down! 
I hope this article has 

helped out those who 
would like to have their 
KIMs on RTTY but did not 
have the time to write the 
program, or whatever. It 
was a great educational ex-
perience for me, and a great 
deal of enjoyment was de-
rived. KIM-1 has to be one 
of the best little rigs for this 
type of application, and 
many, many things can 
come to my mind when I 
start thinking about them. 
Give me a call on 

14.082500, for I am always 
on that frequency, auto-
start. You will find many 
other fellas with computers 
on that "computer auto-
start net." You will be 
amazed at some of the 
things happening in this 
field.III 
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HAL 2304 MHz DOWN CONVERTERS (FREO RANGE 2000/2500 MHz) 
2304 MODEL VI KIT BASIC UNIT W/PREAMP LESS HOUSING 8, FITTINGS  $49.95 
2304 MODEL .2 KIT (with preamp)  .  .  $59.95 
2304 MODEL 03 KIT (with High Gain preamp)   $69.95 

MODELS 2 & 3 WITH COAX FITTINGS IN & OUT AND WITH WEATHER-PROOFED DIE CAST 
HOUSINGS 
FACTORY WIRED & TESTED $50 additional 
BASIC POWER SUPPLY   $19.95 
POWER SUPPLY KIT FOR ABOVE WITH CASE  $24.95 
FACTORY WIRED & TESTED  $34.95 

ANTENNAS & OTHER ACCESSORIES AVAILABLE. SEND FOR MORE INFO 

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO MAKE YOUR 
COUNTER COMPLETE. HAL4100A 7-DIGIT COUNTER WITH FREQUENCY 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 (SIMILAR TO 600A) WITH FREQUENCY RANGE OF 0-
300 MHz  COMPLETE KIT $109 

HAL-50A 8-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 50 MHz OR BETTER 
AUTOMATIC DECIMAL POINT. ZERO SUPPRESSION UPON DEMAND FEATURES TWO IN-
PUTS ONE FOR LOW FREQUENCY INPUT. AND ONE ON PANEL FOR USE WITH ANY INTER-
NALLY MOUNTED HALTRONIX PRE-SCALER FOR WHICH PROVISIONS HAVE ALREADY 
BEEN MADE 1 0 SEC AND 1 SEC TIME GATES. ACCURACY t.001%, UTILIZES 10-MHz 
CRYSTAL 5 PPM.  COMPLETE KIT $100 

FREE: HAL-79 CLOCK KIT PLUS AN MUNE RF PROBE WITH PURCHASE OF ANY FRE-
QUENCY COUNTER 

PRE-SCALER KITS 
HAL 300 PRE   HAL 300 A/PRE  (Pre-drilled 0-10 board and all com ponents )  $14.95 

(Same as above but with preamp)  $24.95  
HAL 800 PRE  (Pre-drilled G-10 board and all Components)  $29.95 
HAL 600 A/PRE  (Same as above but with preamp)  $39.95 

HAL-1 GHz PRESCALER, VHF & UHF INPUT 6 OUT. 
Po DIVIDES BY 1000 OPERATES ON A S!NGLE 5 VOLT SUPPLY 

PREBUILT & TESTED $79.95 

TOUCH TONE DECODER KIT 
HIGHLY STABLE DECODER KIT COMES WITH2SIDED. PLATED THRU AND SOLDER FLOWED 
G-10 PC BOARD. 7-567s. 2-7402. AND ALL ELECTRONIC COMPONENTS. BOARD MEAS-
URES 3-1/2 x 5-1/2 INCHES HAS 12 LINES OUT ONLY $39.95 

NEW —19 LINE DELUXE DECODER 

DELUXE 12 SUTTON 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 2-3/4" x 3-3/4" COM-
PLETE WITH TOUCH-TONE PAD. BOARD. CRYSTAL. CHIP AND ALL NECESSARY COMPO-
NENTS TO FINISH THE KIT  PRICED AT $29.95 

NEW — 16 LINE DELUXE ENCODER  $39.05 

FOR THOSE WHO WISH TO MOUNT THE ENCODER IN A HAND-HELD UNIT. THE PC BOARD 
MEASURES ONLY 9/16" a 1-3/4" THIS PARTIAL KIT WITH PC BOARD. CRYSTAL. CHIP 
AND COMPONENTS  PRICED AT $14.95 

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY POPULAR 
WBOVVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GARRETT. IN OST MAGAZINE 
AND THE 1975 RADIO AMATEUR'S HANDBOOK  $16.95 

ACCUKEYER — MEMORY OPTION KIT PROVIDES A SIMPLE, LOW COST METHOD 
OF ADDING MEMORY CAPABILITY TO THE WB4VVF ACCUKEYER WHILE DESIGNED FOR 
DIRECT ATTACHMENT TO THE ABOVE ACCUKEYER. IT CAN ALSO BE ATTACHED TO ANY 
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY  516.95 

BUY BOTH THE MEMORY AND THE KEYER AND SAVE COMBINED PRICE ONI $32.00 

PRE-AMPLIFIER 
HAL-PA-19 WIDE BAND PREAMPLIFIER, 2 100 MHz BANDWIDTH ( - 3013 
POINTS). 19 dB GAIN  FULLY ASSEMBLED AND TESTED $8.95 

CLOCK KIT -- HAL 79 FOUR-DIGIT SPECIAL — $7.95. 
OPERATES ON 12-VOLT AC (NOT SUPPLIED) PROVISIONS FOR DC AND 
ALARM OPERATION 

6-DIGIT CLOCK • 12/24 HOUR 
COMPLETE KIT CONSISTING OF 2 PC G-10 PRE-DRILLED PC BOARDS, 1 CLOCK CHIP 6 
FND COMM CATH. READOUTS. 13 TRANS . 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 $12.95 

CLOCK CASE AVAILABLE AND WILL FIT ANY ONE OF THE ABOVE CLOCKS REGULAR 
PRICE  $6 50 BUT ONLY $4.50 WHEN BOUGHT WITH CLOCK. 

SIX-DIGIT ALARM CLOCK KIT FOR HOME, CAMPER. RV. OR FIELD-DAY USE. OPER-
ATES ON 12-VOLT AC OR DC. AND HAS ITS OWN 60-Hz TIME BASE ON THE BOARD COM-
PLETE WITH ALL ELECTRONIC COMPONENTS AND TWO-PIECE. PRE-DRILLED PC BOARDS 
BOARD SIZE 4" x 3" COMPLETE WITH SPEAKER AND SWITCHES IF OPERATED ON DC. 
THERE IS NOTHING MORE TO BUY •  PRICED AT $16.95 
•TWELVE-VOLT AC LINE CORD FOR THOSE WHO WISH TO OPERATE THE CLOCK FROM 
110-VOLT AC 

$2.50 

SHIPPING INFORMATION — ORDERS OVER $20 00 WILL BE SHIPPED POSTPAID 
EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED, ON ORDERS LESS 
THAN 520 00 PLEASE INCLUDE ADDITIONAL $1 50 FOR HANDLING AND MAILING 
CHARGES SEND SASE FOR FREE FLYER 

DISTRIBUTOR FOR 
Aluma Tower • AP Products 

(We have the new Hobby-Blox System) 
rat 

O f/ H AL-T RON IX 
"HAL" 

COI 
V/14 

P. O. BOX 1101 
HAROLD C. NOWLAND  SOUTHGATE, MICH, 48195 

WEIZXH  PHONE (313) 2E6-1782 

Selling 73 Magazine, the ham radio magazine 
that offers quality and quantity, brings the 
ham into your store. Once through the door 
you can sell him anything. 

Our dealers are telling us that "73" outsells 
them all... so call today and join the dealers 
who make money with 73 Magazine. 

For information on selling 73 Magazine 
call 603-914-7196 and speak with Ginnie 
Boudrieau, our Bulk Sales Manager. Or write 
to her at: 

1  It. 

clvt•  

1 CA 0 4̀ 
st0' 

0 
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NE W from 

THE 
NEW  
WEATHER 
SATELLITE 
HANDBOOK 

BY DR. RALPH E. TAGGART 
Here is the completely updated and revised edition of the best-
selling Weather Satellite Handbook—containing all the infor-
mation on the most sophisticated and effective spacecraft 
now in orbit. Dr. Taggart has written this book to serve both the 
experienced amateur satellite enthusiast and the newcomer. 
The book is an introduction to satellite watching, providing all 
the information required to construct a complete and highly ef-
fective ground station. Not just ideas, but solid hardware de-
signs and all the instructions necessary to operate the equip-
ment are included. For the thousands of experimenters who 
are operating stations, the book details all procedures neces-
sary to modify their equipment for the new series of space-
craft. Amateur weather satellite activity represents a unique 
blend of interests encompassing electronics, meteorology 
and astronautics. Join the privileged few in watching the spec-
tacle of earth as seen from space on your own monitoring 
equipment. Order BK7383 $8.95 

SAVE $2.95 
WEATHER SATELLITE 
HANDBOOK (first edition) 

By Dr. Ralph E. Taggart WB8DQT. Valuable information in this 
first edition is not included in Dr. Taggart's just published 
book, The New Weather Satellite Handbook (see above). 
Chapters such as "How to Build an Electric Timer for Satellite 
Tracking" and "Building an Automatic Control for the Satellite 
Receiving Station" will no longer be available when this edi-
tion is out of print. This is a good entry level text for those 
discovering the exciting new use of weather satellites. Regular 
price: $4.95. SPECIAL PACKAGE PRICE-BOTH BOOKS FOR 
ONLY $10.95, SAVE $2.95! (This offer available only while sup-
plies last.) Order WS7300 and receive both editions of the 
Weather Satellite Handbook for only $10.95 (plus $1.00 shipp-
ing and handling charge). 

• Use the order card in 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. Add $1.50 first book, 61.00 each additional book, 
$10.00 per book foreign airmail. Note: Prices subject to change on books not published 
by 73 Magazine. Questions regarding your order'? Please write to Customer Service at 
the above address. Please allow 4-6 weeks for delivery. No C.O.D. orders accepted. For 
Toll Free ordering call 1-800-258-5473. 

Model 850 

CLOCKS & KITS 

SEE THE WORKS CLOCK 
Our Easiest Clock To Assemble 

Six digits LED clock. 12 or 24 hour 
format.  Attractive  clear  plexiglas 
stand. Kit is complete including pre-
cut and drilled plexiglas stand and all 
hardware. Size: 6" H x4-1/3" W x 3" D 
Model 850   $29.95 
Model 850 WT (Factory wired &tested) ... 
  $39.95 
Now available with GREEN LEDs 
Model G850   $39.95 
Model G850WT(Factory wired &tested) .. 
  $49.95 

(10% off if you buy 3 or more) 

6 DIGIT CLOCK KIT 
12 or 24 hour format. Six large .5" 
digits. 50/60 hz operation. Kit is 
complete with attractive plexiglas 
cabinet. 
Model 5314   $29.95 

Model 5314 

MOBILE CLOCK KIT 

Model 2001 

6 Digit LED display. 12 or 24 hour 
format. Will operate 12 VDC or 12 VAC. 
Accurate  crystal  time  base.  LED 
display turns off and on with ignition if 
desired. Kit is complete with cabinet 
and 4 way mounting bracket. 
Model 2001R   $29.95 

($27.95 in qtys. of 3 or more) 

60 HZ CRYSTAL TIME BASE 
Enable your digital clocks to run on DC power. 
Model TB-1  $4.95 
Model TB-1 WT (wired & tested)   $9.95 

VEHICLE INTRUSION ALARM 
Easy to assemble and install, this kit offers options not 
normally found in other alarm systems. Hidden switch 
mounts under the dash. Kit has provision of sensors and 
remote control switch. Programmable time delays for exit, 
entry and alarm periods. Basic hook-up utilizes the dome 
light circuit activating when doors are opened. The alarm 
will drive a siren or pulse horn at a 1 HZ rate. Not prone to 
false  alarms due to  reliable  CMOS circuitry.  No 
external switch required. Complete kit with easy to follow 
instructions and diagrams. 
Model ALA-1   $14.95 
Model ALA-1 WT (wired &tested)   $24.95 

(10% off if you buy 3 or more) 
TERMS: US & Canada add 5% shipping, handling & insurance. 
Foreign orders add 10% (20% airmail). Orders under $20.00 add 
$1.50 extra handling. COD add $2.00. Visa/Mastercard welcome. 
Ohio residents add 41/2% sales tax. 

Prices subject to change without prior notice. 

DEBCO ELECTRONICS 
P. 0. BOX 9169 DEPT. K 
CINCINNATI, OHIO 45209 
Phone: (513) 531-4499 

...See List of Advertisers on page 130 
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Mike Walsh VE7DLU 
605 5th Ave. 

Kimberley B.C. 

Canada VIA 259 

AX-190 Upgrade 
Collins components can make the difference 

Afew months ago, I 
completed modifica-

tions to my AX-190 as sug-
gested in 73 Magazine.' 
This made a great improve-
ment in the front-end re-
sponse of the receiver and, 
although I decided to stop 
with the additions in the 
first part of the article and 
leave out the preamp, sig-
nals that were hard to hear 
on 10 meters are now S9. I 
highly recommend this easy 
modification. 
There is another area 

where the AX-190 falls short 
of being a good amateur re-
ceiver, however, and that is 

08 IN } -2   

in the area of selectivity. 
The AX-190 in stock form 
shares its circuit with the 
SX-190, which is a short-
wave listening receiver of-
fering good performance 
on AM but rather poor se-
lectivity for use on crowded 
ham bands. The receiver 
second i-f operates at 455 
kHz and utilizes two trans-
former-filters with a rated 
bandpass of 4.1 kHz at 6 dB 
down. After thinking about 
outboard filters and even of 
building a passive audio 
bandpass filter into the 
speaker box, I finally decid-
ed to go the proper route 

CIRCUIT BOARD 

and install a Collins me-
chanical filter in the i-f cir-
cuit. The price of new filters 
of this type is rather high, 
and if you are on a budget 
such as mine, I advise shop-
ping for one that is surplus. 
After looking over the 

schematic2 and then open-
ing up the receiver, I made 
the happy discovery that 
the second mixer (Q8) is 
mounted on the vfo board 
and is, of course, enclosed 
by the vfo box. Its output is 
fed to the input of the i-f 
board by a shielded cable 
soldered to pin 13. This 
point is an ideal place in 

C2 

)1 

RFC I 
5mH 

ICS 

R; 
IK 

I0OpF 
5M 

f  

L 455-FA-21 

L.  
8-50 

/77 

C 
01 

I C 6 
100pF 
SM 

Ca -50 

MPF - 102 

R2 
20K 
CARBON 

B• FROM PIN 15 OF 
I-F BOARD 

C8 
.01 

Fig. 1. A Collins filter for the AX-190. All connections to the circuit board are by shielded 
wire. See text for R2 adjustment. R2 is a surplus 10-turn, 20k carbon trimmer. R1, R2, and 
R3 are ¼ Watt. 

which to insert a filter. Also, 
as I looked at the bottom of 
the receiver, I noted that 
the vfo enclosure edges are 
extended to the bottom of 
the chassis, forming a per-
fectly located shielded box 
with ready-made holes for 
connections. This means 
that a new circuit board can 
be inserted into the existing 
circuit with excellent isola-
tion and no modifications 
to existing boards. 
Before any work starts, it 

would be advisable to tune 
the calibrator signal in at a 
high frequency and peak all 
controls for maximum. If 
the S-meter reading is not-
ed, the crystal calibrator 
then can be used to adjust 
the circuit on the new filter 
board for unity gain after in-
stallation. Capacitors C4 
and C5 are adjusted for a 
peak, and then R2 is adjust-
ed until the same S-meter 
reading is obtained. 
The filter used is a sur-

plus Collins 455-FA-21 with 
a bandpass of 2.1 kHz and it 
is mounted on an etched 
circuit board along with res-
onating capacitors and an 
amplifier using an MPF102. 
This board is etched with a 
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FACTORY-DIRECT INFLATION FIGHTERS! 
PRICES SLASHED DRAMATICALLY! 

MULTMETER WITH SWR, 
POWER METER 
MODEL MM-1 135. 

SVIRT IL PO WER METER FOR HF VHF BAND 
MODEL PM 3HV 

the mm is high quakty 20K-ohrn/VDC Multimeter usable as 
he SW12/Phwer Meter as well by cornecong the &rectorial 
toupk, unit included 

SpedfIcations: 
DC Volt  0 — 0 3. 1 2. 6. 30. 120, 600V (20K-ohm/VI 7 3% 
AC Volt   0 — 6 30 120 600VII3K-ohm/V) t 4% 
DC nvA   0 — 60taA. 3. 300mA • 3% 
OHM   Rat faa10, RalK 
dB   —20 —.18 0 — • 32d8m 
  200pF — 0 5uF 
  0 — 01. 10, 100mA 

Frequency Coverage   35 — 150MHz 
V5WR   1 I — 31 
RF Power Range   0 — 20. 200. 1000W : 10% 
Accessory Included .. Directional coupler unit wen relevant 

connector cable, test leads and battery 
Dimensions   4%"( W)  61/4"Ilij  2"ID) AAulemeter 

41/41W) a 21/4"(H) a rp) coupler 
Net V.reight   106 lbs 480 grams) Multimeter 

075 lbs 1340 grams) Coupler 

sa w IL POWER METER FOR FIF/VHF BAND 
540,  MODEL PM 41-1V 

High quality SWR/Watt meter designed as SWR and power can 
be measured independently at a WV With meter illumination 
and 'On-the-Avr" indicator lamp 

SpecHIcedoess 
Frequency Coverage   3 — 150MHz 
RF Power Range ... 0 — 20, 200. 1.000W 3 ranges  10% 

accuracy 
Power Source .... I2V AC/DC 'for meter illumination only) 
Accessory Included .... lit long connector cable with fuse 

for meter alumnabon purpose 
Dimensions    7"(W) a 3(H) x 3',/-11)) 
Net Weqht    !albs (0 8 kgs) 

  $30. 

Compact and light weight SWR/Watt meter designed for 
mobile operation as well as base station use 

Specifications: 
Frequency Coverage 
RF Power Range 

  3 — 150MHz 
0 — 20. 200. 1.000W 3 ranges  10% 

accuracy 
Accessory Included   Velcro double back adhesive 

mounting for mobile installation 
Dimensions   61 WI a 2SC(H) a 2vi'IDI 
Net 1.Veight    1 to (044 kg. 

Mfg. by: MOGAN" ELECTRONICS CORP. • Exclusive Distributers: MeCAMIELECTRONICS, INC. • P.O. Bea Let Cerhbad. CA 420041; Phone: 17141434-1071: TELEX: 1111743 MACAW CLAD 

56  Tees do not include snipping and hAndling my, ;ire ,obrt Co (flange ontflout notice 

PORTA-PEATER -

INSTANT REPEATER 

Command and control module makes an instant re 

Pester from any 2 radios with absolutely no mOdifi-

cations to the radios. Interfaces via the external speaker 
and mic lacks Perfect for a personal, emergency, or 

fixed repeater Write or call for detailed data manual We 

accept VISA and M/C Reg jest catalog. 

• 4 individual CW-11)s (1K PROM) 

• VOX —COR, COR triggers 

• Adj. 0-15 min. ID cycle timer 

• Adj. 0-15 min. Time Out timer 

• Adj. 0-30 sec. hang timer 

• Adj. 20db local mic amp 

• True repeater beacon, or manual modes 

• 250 volt switching capability 

• Complete gain/interface controls 

• Complete technical manual 

• PCB size 5./." x 53/4 " 

• 22 pin edgecard interface 

$99 A 

Assembled, 
Tested, 
Burned In, 
Programmed 
(Inc. $3. postage) 

W-S ENGINEERING 
P.O. BOX 58 

PINE HILL, N.J. 08021 
24 HR. PHONE: 201-852-0269 

BARKER & WILLIAMSON 

MULTIBAND 
BEAMS 
Model 3 70-1 6 
4 Element Tr-Band Beam 
Four working elements on each band 10, 15 
and 20 meters. Twenty four foot boom permits 
optimum spacing for maximum forward gain 
and front to back ratio. All traps pretuned. Will 
handle 1000 watts-2000 watts P.E.P. 

Model 3 7 0-1 7 
3 Element Tr-Band Beam 
Three working elements on each 
band 10, 15 and 20 meters. 
Sixteen foot boom provides 
excellent performance, yet 
lighter in weight. Will handle 
1000 watts-2000 watts P.E.P. 

Write for more details and other 
B&W products. 

Model 3 7 0-1 8 
2 Element Tr-Band Beam 
Designed for portable and 
lightweight. Two working 
elements on each band 10, 15 
and 20 meters. The 6.5 foot 
boom can be easily raised on an 
inexpensive mast and operated 
with a standard T.V. rotator. VVill 
handle 1000 watts-2000 watts 
P.E.P. 

Barker & Williamson, Inc. 
10 Canal St. Bristol, PA. 19007 215-788-5581 

11 
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maximum  amount of 
ground plane remaining to 
provide isolation. I also 
added a shield on the foil 
side of the board between 
the input and output of the 
filter. The shield is simply a 
piece of circuit board ma-
terial about 1/2 -inch wide 
running the width of the 
board and attached with 
solder. I'm not sure it's nec-
essary, but it is easy to do 
and certainly won't hurt. 

The original shielded ca-
ble coming from Q8 to the 
i-f board is unsoldered from 
pin 13 and rerouted to the 
filter board which is mount-
ed on the bottom panel of 
the vfo box. It may be nec-
essary to splice on a small 
piece of cable, depending 
on how you mount the 
board. On the new board, 
the mixer product is cou-
pled to the mechanical fil-
ter through a 0.01-uF ceram-
ic capacitor (C2). A 100-pF 
silver mica capacitor (C3) 
with a paralleled 8-50-pF 
ceramic trimmer (C4) are 
used to resonate the input 
of the filter. The output of 
the filter is treated in the 
same way with C5 and C6 
and is then fed to the gate 
of the MPF102 through a 
0.01-uF ceramic (C7) and a 
miniature 20k ten-turn car-
bon pot. The output of the 
new filter is now simply a 
matter of attaching the 
drain of the MPF102 direct-
ly to pin 13 on the i-f board 
by a shielded cable. This 
also supplies B + to the 

MPF102 as it did originally 
to Q8. 

Of course, by this pro-
cess Q8 no longer has B+, 
and this is restored by run-
ning another shielded cable 
from the power supply bus 
on the i-f board (pin 15) 
through a capacitor-resistor 
decoupling network on the 
new filter board. Just to be 
sure, I threw in an addition-
al 5-mH choke. These com-
ponents are labeled R1, Cl, 
and RFC1 on the diagram, 
Fig. 1. 

These modifications 
have resulted in a very satis-
fying receiver as far as SSB 
and CW are concerned, and 
comparisons with other 
highly-rated receivers are 
favorable. AM reception is 
no longer possible, but I'll 
accept that loss in the light 

C5 

of better performance in 
the other modes. 

Many thanks are due to 
Dave Carlson VE7AQE who 
provided the circuit and the 
technical advice along with 
enough verbal abuse to get 
me going on this project! • 

References 

1. "Improve  the  AX-190 
Receiver," Paul J. Dujmich, 73 
Magazine, January, 1978, page 
106. 
2. Allied AX-190 Instructional 
Manual, page 23, "Schematic 
Diagram of I-f Section," 
Copyright 1971, Allied Radio 
Shack. 
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Fig. 2. PC board, foil side. 

F L-1 

MOUNTING 

HOLE 

R2 

C8 

C4 

C27, 

  +  C3  RFC -1 

RI 

FILTER TO PIN 13 
(SHIELDED WIRE) 

Fig. 3. PC board, component location. 
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6+ FROM PIN 15 

(SHIELDED WIRE) 

MODEL II 

'602" DISCOUNT 
Off List 

64K 1 DRIVE '3297.00 

No Taxes on Out of State Shipments 

Immediate Shipment On Most Items 

TRS-80® DISCOUNT 
BUY DIRECT 

We carry the fuJI line of TRS-80 Computers. All 
other software, furniture, and accessories at dis-
count from catalog price. We stock most items 
to assure you fast delivery and save you money. 

WRITE FOR A FREE CATALOG 

1-800-841-0860 Toll Free Order Entry 
MICRO MANAGE MENT SYSTEMS, INC. 

DEPT. NO. 

DOWNTOWN PLAZA SHOPPING CENTER 
115 C SECOND AVE. S.W. 
CAIRO, GEORGIA 31728 

GA 8 EXPORT PHONE NO. (9121 377.7120  313 

MODEL III 

26-1061 4K I   

26-1062 16K III   

26-1066 48K III 

2 Drives, RS232 

$609.00 

849.00 

2077.00 

largest Inventory in S E U.S A 
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EAST COAST #1 GOES 
NATIONAL 

THE ANTENNA BANK is 
East Coast's #1 supplier of 

ANTENNAS — TOWERS 
ACCESSORIES 

CUSHCRAFT: 
IA3 New Element Triband Beam   
A4 New 4 Element Triband Beam 
AV3 New 3 Band Vertical 10-20m   
AV4 New 4 Band Vertical 10-40m 
AV5 New 5 Band Vertical 10-80m   
R3 20-15-10m Motor Tuned Vertical 
32-19 19 Element 2m Boomer DX Beam   
214B 14 Element 2m Jr Boomer 144-146   
A147-11 11Element 2m   
ARX213 2m "Ringo Ranger" II   

— COMPLETE LINE  ON SALE — 

MINI OUAD HO-1 6-10-15-20m  $129 

HY-GAIN: 
V2 New 2m Vertical   $ 33 
TH3JR 3 Element Triband Beam   $133 
TH3MK3 3 Element Tnbanc Beam   $175 
TH5DX New 5 Element Triband Beam  $195 
TH6DXX 6 Element Triband Beam   $235 I, 

105BA 5 Element 10m -Long John"   $ 95 
155BA 5 Element 15m "Long John"   $145 
205BA 5 Element 20m "Long Johns'   $235 (I. 
14AVO 4 Band Vertical 10-40m    $ 48 (, 
18AVT 5 Band 10-80m Trap Vertical  $ 78 

COMPLETE LINE ANTENNAS ONLY ON SALE 

$165 00 
  $224 00 

$ 40 00 

$ 81 00 
$ 87 00 
$202 00 
$ 74 00 

$ 60 00 
$ 33 00 
$ 33 00 

ROTORS & CABLES: 
CDE HAM IV/CD4511   $165 00/94 00 

Alliance H137111100   $92 00/42 00 
RG8/U Foam 95% Shield  246 tt 
RG213 Mil Spec  286 ft 
Mini-8   12C , ft 
8 Wire Rotor Cable  166 ft 
Philly Stran Guy Cable in stock—for price & delivery 
information call (7031 569-1200 

#1 ROHN TOWER DISTRIBUTOR 
SALE: 
20G 10 Tower Section     $ 29 50 
25G 10 Tower Section   $ 39 50 
45G 10 Tower Section   $ 87 50 
HDBX 48' Free Standing Tower   $320 0 
FR2548 4& 25G Fold-over -ower   $695 

(Freight prepaid on Fold-over Towers  Prices 10 
higher west of Rocky Mountains) 

We Stock Rohn Accessories— for price & delivery 
information call  (703) 569-1200  

HUSTLER SPECIAL COMPLETE 
LINE: 
4BTV 5BTV 4 or 5 Band Vertical   $74 00/92 
MO-1 MO-2 HE Mobile Mast   1' 

lit MOB KIS  STD 4k.  st ,PtR 20kw 

10 or 151h  800 
20,71  $11 00 
40m    513 00 

75n,   $14 00 
SF2 2m 5 8 Whip   $ 
HOT Hustleoft" Mount    $ 14 
BM-1 Bumper Mount with Ball  $ 13 

$14 00 
515 00 
518 00 
$28 00 

AVANTI AP151 30 Glass Mount  $ 2' • 

W2AU Balun  $17 55 List Sale  S 13 
Traps 10 15 20 or 40m  524 95 List:Sale  S  

VAN GORDON: 
PD 8010 10-80m Wire Dipole 
PD 4010 10-40m Wire Dipole 
PD 8040 40-80m Wire Dipole  . 
SD 40 40m Short Dipole 
SD 80 80m Short Dipole 
Hi0 Balun   $10 95 List/Sale 

H.0 Center  S 595 List Sale 

S 
S'2e 
$ 2 
2 

$ 4 r 

ORDERS ONLY (800) 336-8473 
ALL OTHER CALLS (7031 569-1200 

Shipping cost not included—Prices subject to change 
ALLOW 2 WEEKS FOR DELIVERY 

No COD— We ship UPS 
We reserve the right to limit quantities 

THE ANTENNA BANK 
6460 General Green Way  
Alexandria VA 22312 
17031 569-1200 

= SC =  
1. 

The 
HAM SHACK 

808 N. Main 
Evansville, IN 47711 

TEN-TEC 
546 Omni C 

580 Delta 

525 Argosy 

280 Power Supply 

255 Power Supply/Spkr 

243 Vto —Omni 

283 VI° — Delta 

444 Hercules An 

449 

$1060 00 

760.00 

485.00 

150.00 

170.00 

169.00 

169 00 

1340 00 

IC O M 

Icom 730  $700.00 

Azden PCS3000/TT Pk it  295.00 

AEA READER CW/RTTY/ASCII 275.00 

Alliance HO-73 Rotator  $99.00 

CUBIC Astro 103  1175.00 

Daiwa CNA-2002 2.5 kw autotuner 

425.00 

FlyGain Antenna Specials  Call 

!COM 720IA Power Sup /Mic 

KANTRONICS Mini-Reader 

KLM KT-34 XA 

MFJ 496 Keyboard 

MIRAGE 8108 

1299.00 

265.00 

S475.00 

295.00 

150.00 

SANTEC  HT1200  ST7/T  call 

SHORE 4440  48 00 

4 0 812-422-0231 
MON FRI 9/1M-6PM • SAT 911M 4PM 

1411 R E PEil TER V220 
Now with courtesy 

beep and beacon 

capability 

orrioNs  t 

Duplexers 

Basic auto patch 

Matching cabinet 

0005% High 
stability crystals 

New and Improved 
Receiver 

and Transmitter 

Hi Pro Mk I 
144 or 220 MHz 

COR Identifier: All on one 
board. programmable. fully ad 

lustable. time out (.5-7 min 

hang time (0.1 mm.). Identifier 

(1-10 min ). tone, speed 

volume. L.E.D outputs. low cur 

rent drain. CMOS logic. plugs 

for easy Installation and 

removal plus much more. 

Basic Repeater - 
/SA I 30.115 MH Basic Repeater for 2 meters with al, 

the features of the Hi Pro Mk I less the power suppi, 

and front panel controls and accessories 

PA residents please add 6% tax 

aggiore Electronic Laboratory 
645 W EST T OWN RD.  46 

WESIT CH EEEEE . PA. 1..3•10 

PHONE 215 435-6051 

Code reading 
makes ham radio 
more fun! 

111111111111111 

Field Day 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), ASCII 
computer language or Morse 
code. 
Some code readers only copy 

one or two types of signals, but 
the Kantronics Field Day 2 tm 
allows you to copy PITY at 60, 
67, 75 and 100 WPM, ASCII  at 
110 and 300 (if sent as it is 
typed) Baud and Morse at 3 to 
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 tnan with other 
code readers. With a Field Day 2 
you also 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 a large, 
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 5449.95, 
suggested price, the Field Day 
2. 
Call or visit your Authorized 

Kantronics Dealer for a demon-
stration! 

Kantronics 
(913) 842-7745 

1202 E. 23rd Street 
Lawrence, Kansas 66044 



Are You a Big Gun 
Contester? 

The small number of elite operators at the top of the 
list when the results are published know what it takes 

to win a major contest... do you? These winners reveal 
their secrets in THE CONTEST COOKBOOK by N6OP. You 

will find 170 pages of suggestions for the first-time contester as 
well as tips that will increase the score of a seasoned operator. 

Domestic, DX, and specialty contests are all discussed . . . complete with 
photographs and diagrams that show the equipment used by the top scorers. 

Winning a contest means more than having a kilowatt and a beam —it takes a good 
operator with lots of determination. Don't settle for being a Little Gun. .. order THE 
CONTEST COOKBOOK today by using the order card in this magazine. Send a check 
for $5.95 plus $1.50 for the first book, $1.00 each additional book and $10.00 per book 
foreign airmail, or include detailed credit card information. Sorry, no C.O.D. orders accepted. 

GET READY NOW FOR THE CONTEST SEASON! 

CALL TODAY  1-800-258-5473 
Wayne Green Books. Attn. Mail Order. Peterborough NH 03458 A WAYNE GREEN PUBLICATION 

microcomputind  
Send me one year of 

80 Microcomputing for 
just $1 5.  save over 37% 

I prefer 2 years for $24. II save 50% ) 

I prefer 3 years for $36. II save 50% off the newsstand once 

The magazine for today's 
biggest selling co mputer. 

New subscription 
Payment enclosed $   
Visa  Master Charge 

Renewal 
Bill me 

Am Express 

Card #   

Interbank #  Exp. date   
Signature   

Name   

Street   

City  State  Zip   

Canada same as US rates in US funds  CTRS-80 is a trademark of Tandy Cory 
Other foreign $20 one year only. US funds 

Mlerecomputing•POB 981• Farming/a le NY 11737 

CAN 20% BE WRONG? 

• 

• • AI& 
e • 

• 

tire°%   

MICROCOMPUTING 

A recent survey showed that 20% of the 73 subscribers also read 

Kilobaud MICROCOMPLITING 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 MICROCOMPUTINC, 

and see for yourself. 

New subscription  0 Renewal  t 12 issues for $25.00 

1 Pay ment enclosed S   ' 24 issues for S38.00 

I I VISA  I MC  I AE  11 Bill me  J 36 issues for $53.00 

Card # 

Signature 

Name 

Address 

Interbank # 

Exp. date 

City     State  Zip 

—for even faster ordering service call toll free (800)258-5473 

Canadian: 527, one year only, U.S. Funds. Other foreign: 

535, one year only, U.S. funds. Please allow 6-8 weeks for 
,1N136 

delivery. 

,,,..MICROCOMPUTING • POB 997 • Farmingdale NY 11737  
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CALL 
TOLL 
FREE 
For the best deal on 

•AEA•Alli a nce•A rr ec o•Ap ple•ASP 
•Av a nti•B el d en•B encher•Bir d•CDE 
•CES•C o m mu nic all ons Specialists 
•Collins•Cushcralt•naiwa•DenTron 
•Drake•Hustler•Hy-Gain•lcom•IRL•KLM 
• Kenwood. Larsen•Macrotronics• MFJ 
•Midland•Mini,Products•Mirape•Mosley 
• PIPC•Newtronics• Nye. Panasonic 
• Palomar Engineers•Regency•Robot 
• Shure•Standard•Swan•Tempo 
• Ten Tec•Transcorn•Yaesu 

Your Best Buys 
for November! 
TRIONYX TR-1000 600 MHz 
Frequency Counter $139.95 

ICOM IC-730 HF Xcvr... 
Now only   $749.95 

ICOM IC-2A 2M Hand-Held... 
Limited special _ $219.50 

KENWOOD TR-7730, TS-830S 
In stock, immediate delivery! 

YAESU's New FT-208R... Now 
delivering  from  stock... 

ROBOT 800 ASCII, Baudot and 
CW Terminal   $799.95 

APPLE  Disk Based System: 
Apple II or II Plus with 48k 
RAM installed, Disk II with 
controller, DOS 3.3 _$1899 

APPLE Game Paddles available 
wianiiiies limited  all prices subject to 

change without notice 

We always have an excellent 
assortment of fine used equip-
ment in stock... Come in or call 

CALL TOLL FREE 
(outsloe Illinois only) 

(800) 621-5802 
HOURS: 9:30-5:30 Mon., Tues.. Wed. & Fri 

9:30-9:00 Thursday 
9:00-3:00 Saturda 

ERICKSON 
COMMUNICATIONS 
Chicago. IL 60630 
5456 North Milwaukee Ave. 
1312) 631-51811v/11Mo lllinoisj 

RF POWER 
ONE BILLION WATTS 

IN STOCK 
Your One Stop Spurr* for RF Po wer TU NIS 

and Transistors 

3-400Z 

3-500Z 

3-1000Z 

4CX250B 

8L F8 

8MJ6 

12BY7 

572B 

811A 

TURKEY 
$100.00 

95.00 

350.00 

54.00 

5.50 

6.33 

2.25 

35.50 

11.00 

SPECIALS 
58948 

61488 

6148W 

8122 

8873 

8874 

8875 

8908 

8950 

RF TRANSISTORS 

S 55.00 

7.50 

14.00 

95.00 

206.00 

206.00 

206.00 

12.50 

9.95 

210 Mhz 

RF23,RF13 (RFG)  SOW  12_5V  14.00 

(Prtimlum Replacement for MRF4.50 4 MRF450A) 

RF43,RF33 (RFG)  70W  12_5V  15.00 

(Premium Raptiscsmonts for MRF4S5 4 MRF4S.5A) 

C 02545  (CTC)  50W  12.5V Flange 15.00 

C D3424  (CTC)  80W  12.5V Flange 15.00 

S01451  (SSM)  80W  12.5V Flange 15.00 

S01076  (SSM)  flOW  12.5V Rang* 19.88 

RFIL5  (RFC))  80W  12.5V Flange 17.50 

MRF458  (MOTO) aow  12.5V Flange 19.88 
VHF 

150-175 Mhz 

1140-12  (CTC)  40W  12.5V Stud  16.00 

2N5591  (SSM)  25W  12.5V Stud  10.50 

2146063  (SSM)  25W  12.5V Stud  9.95 

2N411067  (SSM)  40WPNP 12_5V Flange 15.95 

MRF247  (MOTO) 75W  12_5V Flange 13.00 

SD1416  (SSM)  70W  12.5V Flange 27.50 

RF13,RF23 also replaces 2N6084-MRF224  14.00 

UHF 

450-512MHZ 

2N5946  (SSM)  10W 12.5V  Stud  12.95 

MH W710-2 (MOTO) 13W 12.5V Module 19 59.00 
db Galn 

CM60-12A (CTC)  80W 12.5V  Flange  42.95 

MINIMUM ORDER $3000 

CALL TOLL-FREE 800-645-2322 
(iv Y State 516-536-88681 

Include $3.00 for U.P.S. Charges. 

R F Gain, Ltd. 
100 Merrick Road Rockville Centre. 

New York 11570 

TVVX 510-225-7508  .."4. 

FILTER CASCADING 
WORKS! 

You can get significantly better performance from 

your Receiver by improving its IF filtering. The most 

cost-effective way to do this is to place a superior 
8-pole SSB filter essentially in series (or Cascade) 
with the original unit. The resulting increase in the 

number of poles of filtering to as many as 16 

causes a dramatic increase in selectivity and re-
duction of adjacent channel ORM. The authors of 
the following major articles all stress the effec-
tiveness of FOX-TANGO filters in this application 
and comment on its simplicity: easy soldering; 
no drilling, no switching, and no panel changes. 
As a bonus, CW performance Is improved as well 

as SSB. at no extra cost or effort! 

Recent Magazine Articles on Fitter Cascading 

YAESU FT-901/902. See "73", Sept 1981 
HEATH SB104A See "Ham Radio", April 1981 
KENWOOD TS820 See "CO", March 1981 

Read the original article or send $1 to FoxTango 
for complete details of the one that interests you. 
To make the modification, order the appropriate 
cascading kit from below Each contains the parts 
specified in the article, the recommended Fox-
Tango filter, and complete instructions 

FOX-TANGO Cascading Kits in Stock 

YAESU FT-901/902 Series  $60 
HEATH SB104A Series  $60 
KENWOOD 75820 Series   $85 w/mini amp. 

•KEMNOOD TS520 Series . . $65 w/mini amp. 
YAESU FT-101 Series (not ID) $65 w/casc bd 

Proven mods based on articles in preparation 

Shipping via Airmail $2 US/Canada, $5 Elsewhere 
Florida Residents Add 4% sales tax 

FOX-TANGO stocks the widest variety of custom-
made time-tested crystal filters available from any 

source for Yaesu, Kenwood, Heath, Drake, and 
Collins rigs. Cascading is only one application for 
these filters. Others include replacing outdated or 
inferior original units, filling spots provided for 
optional filters, or adding extra filters using diode 
switching boards if the "spots" are filled. However, 
since the degree of improvement depends upon 
the quality of the filter used, cheap substitutes 
are no bargain! FOX-TANGO has never spared 

expense or effort to make its filters the very BEST 
and guarantees satisfaction - plus fast, friendly, 
knowledgeable, personalized service. For infor-
mation about our complete line, including SSB, 

CW and AM filters, phone or write for our free 
brochure. Specify the set you want to improve. 

We welcome mail or phone orders and accept 
payment by VISA, MASTERCHARGE, M.O., Check, 

Cash, or C.O.D. (at your expense). 

FOX TANGO CORPORATION 
Since 1971, By and For Radio Amateurs 
Box 15944S, W. Palm Beach, FL 33406 

Phone: 1-305-683-9587  323 

Radio torld . 
CENTRAL NE W YORK'S MOST CO MPLETE HA M DEALER 

ICONI IC 720 

14(  800 

KE N WOOD tsslcr, 

YA M) F 7707 

Featuring Kenwood, Yaesu, Icorn, Drake, Ten-Tec, Swan, Dentron, Alpha, Robot, 
MFJ, Tempo, Astron, KLM, Hy Grain, Mosley, Larsen, Cushcraft, Hustler, Mini 
Prodi.cts, Bird, Mirage, Vibroplex, Bencher, Info-Tech,  Universal  Towers, 
Callbook, ARRL, Astatic. Shure, Collins, AEA. We service everything we sell , 

Write or call for quote. You Won't Be Disappointed. 
We are just a few minutes off the NYS Thruway (1-90) Exit 32 SG 

OUT OF ST ATE 

OR DE R TOLL FREE 

800-448-9338 

ONEIDA COUNTY AIPORT TERMINAL BUILDING 
ORISKANY NEW YORK 13424 

N  Res  Call i315) 736-0184 

Warren - K 2IXN 
Bob WA2MSH 
Al - WA2MSI 
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Arthur H. Wertz NSAEN 

8019 Riata Drive 
San Antonio TX 78227 

Extra Accuracy for 
Heathkit Clocks 
a synchronous solution 

M any amateurs have 
bought Heathkite 

digital clocks for their sta-
tions. The clock kits are 
easy to build, can be wired 

for Zulu (GMT) time, and 
are a necessary piece of 
equipment for amateurs 
who participate in traffic 
nets or MARS operations. 

Older models of the digi-
tal clocks were six-digit ver-
sions displaying hours, min-
utes, and seconds. Later 
versions are four-digit types 

20 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
ICI 
443-848 r ADO JUMPER 

CUT 

Fig. 1. Clock IC—printed circuit side. 

•L•RM SWITCH 

- r--

SECONDS 

TIME 

4  2 

,.— MODIFIED SWITCH 

(FORMER 'SNOOZE" SWITCH) 

0 

Fig. 2. GC-1107 clock—rear view. 

ALARM 
SWITCH 

SNOOZE/SECONDS 
SWITCH 

4 0 

ici, PIN 32 

Fig. 3. Clock switch wiring. 
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ADDITIONAL 
SECONDS 

SWITCH 

(ALTERNATE  MOD) 

which normally display on-
ly hours and minutes. These 
can be set to WWV time, 
after a fashion, by advanc-
ing the clock to the next 
minute, stopping the clock, 
and releasing it on the min-
ute signal. 
A much more accurate 

method of setting the mod-
el GS-1107 clock is to modi-
fy the clock for a seconds 
display. This allows the 
clock to be set exactly with 
the WWV signal. The sec-
onds display is handy also 
for timing. The modifica-
tion is relatively simple, 
consisting of cutting a trace 
on the PC board, wiring in a 
jumper wire, and replacing 
the snooze switch. An addi-
tional switch can be added 
to give a seconds display if 
the snooze feature must be 
retained. A similar modifi-
cation can be done to any 
digital clock using the Na-
tional MM5316 clock chip. 
Perform the following 

modifications: 
1. Cut the printed-circuit 

trace to pin 24, IC1 (clock 
IC) (see Fig. 1). 
2. Add a strap from pin 

32, IC1 to the PC trace pre-
viously connected to pin 24 
(see Fig. 1). 
3. Replace the spring-re-

turn snooze slide switch 
with  a regular  one-
pole/two-position switch 
(Radio Shack 275-430). Wire 
the new switch the same as 



the original switch (see Fig. 
3). 
• Snooze switch will now 
provide two displays: 
a) "Time" display: nor-

mal 24-hour format. 
b) "Seconds" display: dig-

it 4 = blanked, digit 3 = 
minutes (units), digit 2 = 
lOs of seconds, digit 1 = 
seconds. 
• When used in "seconds" 
display mode: 
a) Slow switch: Will inhib-

it 60-cps input to the clock 
IC and prevent time from 
advancing. 
b) Fast switch: Will reset 

seconds to zero without 
changing the minutes 
count. 
c) Both switches at once: 

Will reset time to 12:00:00 
am in 12-hour format; to 
00:00:00 in 24-hour format. 
• To set the clock to syn-
chronize with WWV: 
a) With former snooze 

switch in "time" display 
mode, set clock to current 
time plus one minute. 

b) Switch to "seconds" 
display. 
C) Depress fast switch (re-

sets to X:00), release fast 
switch, and immediately 
depress slow switch (stops 
clock and holds time). 
d) Upon receipt of the 

WWV tone (on the minute), 
release the slow switch. 
e) Verify that the display 

changes from X:59 to Y:00 
at the next WWV tone pulse 
(on the minute). 
f) Set former snooze 

switch to "time" display 
mode. 

If an additional switch is 
added for the "seconds" 
function, connect the center 
contact of the switch to pin 
32 of IC1 (clock chip). Con-
nect the normally-open 
contact of the switch to the 
wire which is common to 
the snooze and alarm 
switches (+22 V from 
power supply terminals AA, 
AB, AD, and AG)—see Fig. 

3.• 

FAST SCAN ATV 
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. 

• Really improves public service communications for parades, 
RACES, CAP searches, weather watch, etc. 

• 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 you are 
on the air   $ 399 ppd 

For more info call:  (213) 447-4565 

INTERESTED IN AMATEUR TELEVISION ON 70 cm? 

W HY NOT SHO W WITH THE BEST ?!! 

T XR70A 

ATV Transceiver 

• 

• 

4 - 

.BROADCAST QUALITY TRANS MITTER- VIDEO and AUDIO 

.TUNEABLE + 2 CHANNEL PRESET RECEIVING CONVERTER 

'EXTERNAL DC PO WERED-  12 to 14 VDC 
'SMALL and COMPACT for BASE STATION and PORTABLE OPERATION 

'ONE YEAR WARRANTY + 30 DAY MONEY BACK GUARANTEE 

PRICE- S' 390. 
FOR DETAILED INFOR MATION or TO ORDER, 

CALL US at 1-812-336-4775, or WRITE to: 

APTPONIA3041TORIES INC PO Bo. 321 Woorn.rptor, 

L=1 =1;13 
VISA 

P.C. ELECTRONICS 
Maryann  2522 PAXSON 
WB6YSS  ARCADIA, CA 91006 

Tom 
W6ORG 

PUT YOUR OWN SYSTEM TOGETHER 

TVC-2 CONVERTER  tunes 420 
mhz down to ch 2 or 3  $ 55 ppd 

TXA5 EXCITER   $ 89 ppd 

PA5 10 WATT LINEAR .. S 89 ppd 
FMA5 Audio Subcarrier  $ 29 ppd 

ALL FOUR PACKAGE  $ 249 ppd 

SEND FOR OUR CATALOG, WE HAVE IT ALL 
Modules for the builder, complete units for the operator,antennas, 
color cameras, repeaters, preamps, l(nears, video ider and clock, 
and more. 19 years in ATV. 

see 1981 ARRL HANDBOOK 

MODEL II 

*602°' DISCOUNT 
Off List 

64K 1 DRIVE '3297.00 

No To•es on Out of State Shipments 

Immediate Shipment On Most Items 

TRS-80® DISCOUNT 
BUY DIRECT 

We carry the full line of TRS-80 Computers. All 
other software, furniture, and accessories at dis-
count from catalog price. We stock most items 
to assure you fast delivery and save you money. 

WRITE FOR A FREE CATALOG 

1-800-841-0860 Toll Free Order 
MICRO MANAGEMENT SYSTEMS, INC. 

DEPT. NO.  1 3 
DOWNTOWN PLAZA SHOPPING CENTER 

115 C SECOND AVE S W. 
CAIRO, GEORGIA 31726 

GA & EXPORT PHONE NO (9121 377.7120 

Entry 

MODEL III 

26-1061 4K I   

26-1062 16K III   

26-1066 48K III 

2 Drives, RS232 

$609.00 

849.00 

 2077.00 

r313  Largest Inventory in S.E. U S A. 

See List of Advertisers on page 130 73 Magazine • November, 1981  125 



2.) 
Universal Commenkatiens 

A DIVISION OF INNOVATIVE LABS, INC 

P.O. BOX 339 

ARLINGTON, TEXAS 76004-0339 

SUPERVERTER I  $99.95 
The ultimate in converter technology! Dual-stage selec-
tive preamp, mixer, i.f. amplifier and no-drift crystal-con-
trolled oscillator. We recommend this unit for experi-
enced  kit  builders.  12v  Stationary  Power 
Supply.. $2495 for Superverter I. 

SELECTIVE PREAMP  $44.50 
This new unit is not like other Wideband preamps. Ex-
perienced kit builders can easily add this unit to our ex-
isting boards or to other manufacturers' boards to im-
prove overall performance. 

2300 MHZ CONVERTER KIT  $35.00 
Complete with PC board, parts and 10-page instruction 
book. 

LJC 
VARIABLE POWER SUPPLY  $24.95 
Complete kit includes all components for working unit, 
including deluxe box and overlays. 

DISK YAGI ANTENNA  $25.00 
Complete kit with PVC and mounting bracket. Stronger 
than loop yagi, and equal in gain. 

4-FOOT DISH ANTENNA  $49.95 
Overall 25 dB gain. Partial assembly required Shipped 
UPS (ground) only. 

DL-2000 SATELLITE RECEIVER  $699.95 
Fully assembled receiver—this is not a kit. 

120° LNA  $650.00 

TERMS: COD, Money Order, Bank Cards (800) 433-5172 ORDERS ONLY 
HOURS: 8:30-4:30 COST; MON-FRI  (817) 265-0391 INFORMATION 

COMING NEXT MONTH.. OUR OWN 
2300 MHZ TRANSMITTER AND 1691 
WEATHER SATELLITE DOWN CON-
VERTER (CRYSTAL CONTROLLED 
WITH PREAMP). 

Our product may be copied, but the performance is never equalled. P.O. BOX 339, ARLINGTON, 

UNIVERSAL COMMUNICATIONS TX 76004-0339 

MBA READER: 
A NAME YOU SHOULD KNOW 

What does MBA mean? It stands for Morse-Baudot and ASCII. 
What does the MBA Reader do? The RO model (reader only) uses 
a 32 character alphanumeric vacuum fluorescent display and 
takes cw or tty audio from a receiver or tape recorder and visually 
presents it on the display. 
The copy moves from right to left across the screen, much like 

the Times Square reader board. Is the AEA model MBA Reader 
different from other readers? It certainly is! It is the first to give the 
user 32 characters of copy (without a CRT), up to five words at one 
time. It can copy cw up to 99 wpm and Baudot at 60-67-75 and 100 
wpm. Speeds in the ASCII mode are 110 and hand typed 300 

baud. The expanded display allows easy copy even during high speed reception. 
The AEA model MBA has an exclusive automatic speed tracking feature. If you are copying a signal at 

3-5 wpm and tune to a new signal at 90 wpm, the MBA catches the increased speed without loss of copy. 
The MBA Reader allows a visual display of your fist and improves your code proficiency. It is compact 

in size, and has an easily read vacuum fluorescent display. 
The Reader operates from an external 12 VDC source. This allows for portable/mobile or fixed 

operation. 

Check the AEA model MBA Reader at your favorite dealer and see all the features in this new 
equipment. If your dealer cannot supply you, contac t 
Advanced Electronic Applications, Inc. 
P.O. Box 2160, Lynnwood, WA 98036 Call 206/775-7373 Brings you the Breakthrough! 
Prices and specifications subject to change without notice or obligation 
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RADIO BCOKSHOP 
FOR THE NOVICE 

,07-rf  tiCOVICE 
11'•-• • LICENSE 
"  sIU M 
it-06o GLOVE 

tujitt 

IIIIt 

NE W, UPDATED 

EDITIONS OF OUR 

FAMOUS NOVICE LICENSE 

STUDY GUIDE AND 

NOVICE STUDY TAPES 

• NOVICE STUDY GUIDE—SG7357—by Timothy M. Daniel N8RK. Here is the most up to date novice 
guide available. It is complete with information about learning Morse Code, has the latest FCC 
amateur regulations and the current FCC application forms. This guide is not a question/answer 
memorization course but rather it emphasises the practical side of getting a ham license and putting a 
station on the air. 11 reflects what the FCC expects a Novice to know without page after page of dull 
theory. The most current information still available at last year's price. $4.95 

• NOVICE STUDY TAPES—CT7300—If you are just getting started in ham radio, you'll find these 
tapes indispensable! This up-to-the-minute revision of the 73 Study Course is the perfect way to learn 
everything you need to breeze through the Novice written exam. Theory. FCC regulations, and 
operating skills are all covered, and you'll be amazed at how fast you learn using these tapes! 
Once the test is behind you, these tapes will go right on being useful, because they are packed with 

the latest information on setting up your own ham station, and getting on the air. 
Thousands of people have discovered how easy learning from cassette can be—order now and 

enter the fascirating world of ham radio!—Set of 3—$15.95.' 

Scientists have proven that you learn faster by listening than by reading 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 three hour-long tapes give 
you all the basics you'll need to pass the Novice exam easily. You'll have an understanding of the ba-
sics 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? 

SPECIAL OFFER! Both Novice License Study Guide and Novice Study 

Tapes $19.95. 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 before attempting 
the Extra exam. Save yourself a return trip to the FCC 
and try the 73 method first! $5.95.' 

• 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. Special 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 examiners of-
fice! $6.95.* (Published by TAB Books previous to recent 
changes in FCC exam material./ 

FOR YOUR HAMSHACK 
• OSL CARDS-73 turns out a fantastic series of OSL 
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 -0W0250—for $8.95'; 500 Style W —OW0500—for 
$13.95'; 250 Style X —0X0250—for $8.95'; 500 Styli! 
X —0X0500; 250 Style Y-0Y0250—for $8.95'; 500 
Style Y-0Y0500—for $13.95.' Allow 6-12 wks. for 
delivery. 

• LIBRARY SHELF BOXES—These sturdy white, cor-
rugated, dirt-resistant boxes each hold a full year of 73, 
Kilobaud Microcomputing or 80 Microcomputing. With 
your order, request set-sticking labels for any of the 
following: 73, Kilobaud Microcomputing, 80 Microcom-
puting, CO. OST, Ham Radio, Persona! Computing, 
Radio Electronics, Interface Age, and Byte. Order 1— 
BX1000— f or $2.00'; order 2-7-8/Q002—for $1.50 
each'; order 8 or more—BX1002 —for $1.25 each'. 

73 MAGAZINE 

BINDERS 

W2NSD/1 
Style Y 

W2NSD; 

Styli, N.', 

sirAuri.7 En Style X 

• 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. 

73 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" 

+ 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" 

13+ WPM—CT7313—Code groups again, at a brisk 14 
per so you will be  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 heaven you had this back-
breaking tape. 

"COURAGEOUS" 

20+ WPM—C17320—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 
groups are so difficult that you'll almost fall asleep copy-
ing the FCC stuff by comparison. Users report that they 
can't believe how easy 20 per really is with this fantastic 
one hour tape. 

"OUTRAGEOUS" 
25+ 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 ft'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.* 

BACK ISSUES 
• BACK ISSUES—Complete your collection; many are 
prime 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 1900   
ST0250—Single back issue July 1980 on   
ST0500-5 your choice   
Add $1.00 per magazine for shipping  

ST1000-10 your choice 
ST2500-25 our choice 
ST2501 -25 your choice   
Add $7.50 per order for shipping  

$3.00 
$3.50 
$8.75 

 $14.00 
 $12.00 

$25.00 

• FREE BACK ISSUE CATALOGS are yours for the ask-
ing ...specify 73 Magazine, and/or Kilobaud Microcom-
puting. back issue catalog when you send your name 
and address to us on a postcard 

'Use the order card in 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.O.D. orders accepted. All orders 
add $1.50 handling first book, $1.00 each additional book, $10.00 per book foreign airmail. 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 



RADIO BCOKSHOP 
THE 7,3 TECHNICAL LIBRARY 

• BEHIND THE DIAL—BK7307—By Bob Grove. Get 
more fun out of shortwave listening with this interest-
ing guide to receivers, antennas, frequencies and in-
terference. $495.• 

• 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 9round 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 experienced "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 .1. H. Nelson. When sunspots riddled 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 art of propagation 
forecasting. $6.95.• 

• 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.• 

FOR 

THE 

CONTESTER 

•THE CONTEST COOKBOOK-8K7308—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.• 

WORLD 
PRESS SERVICES 
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.14 40•109 Wt. 
Ka • Sem hrsnom 
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• 

NE W! 
•WORLD PRESS SERVICE FREQUENCIES—BK1202 
—by Thomas Harrington. Can't wait to hear the eve-
ning news, or are you wondering about the news that 
you aren't hearing? Receive by Radio Teletype (RTTY) 
all the world news and financial happenings from the 
world capitols on a 24 hour a day basis. This book gives 
you the frequencies and times of broadcast of such 
news services as AP, UPI, Reuters, TASS, VOA and 
London Press. Also included is an introduction to 
FfTTY with information on equipment, antennas, abbre-
viations—everything you need to get started in RTTY. 
85.95. 

•THE NEW WEATHER SATELLITE HANDBOOK— 
BK7383—by Or, Ralph E. Ta9gart WB8DC1T. Here is the 
completely updated and revised edition containing all 
the information on the most sophisticated and effective 
spacecraft now in orbit. This book serves both the ex-
perienced amateur satellite enthusiast and the new-
comer. It is an introduction to satellite watching, pro-
viding all the information required to construct a com-
plete and highly effective ground station. Solid hard-
ware designs and all the instructions necessary to oper-
ate the equipment are included. For experimenters who 
are operating stations, the book details all procedures 
necessary to modify equipment for the new series of 
spacecraft. Amateur weather satellite activity repre-
sents a unique blend of interests encompassing elec-
tronics, meteorology and astronautics. Join the privi-
leged few in watching the spectacle of earth as seen 
from space on your own monitoring equipment. $8.95.• 

• MASTER HANDBOOK OF HAM RADIO CIRCUITS— 
BK1033— This is an encyclopedia of amateur radio cir-
cuits, 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 EOUIPMENT—BK7310— 
by Frank Glass K6RQ. Here's a book that will teach you 
an approach to troubleshooting without a shack full of 
test equipment. Written in a narrative, non-mathematical 
style, it will encourage you to successfully fix your own 
rig problems 80 to 90% of the time. Even if you don't 
want to fix, you can learn a lot about how things work 
and fail. Add to your library and personal expertise. 
$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 cir-
cuit applications, liberally illustrated. 592 pages, 
51/2  x 8 Ya, softbound. $14,95.• 

•THE POWER SUPPLY HANDBOOK —BK7305— 
Need a power supply for a gadget 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 voltage, 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 supply source books available, compiled 
by the editors of 73. 89.95.* 

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 WA6ITF 
(author of 73 Magazines monthly column "Looking west-) 
This is the book for the VHFAJHF FMer, compiled from 
material submitted by over a hundred individuals, clubs. 
organizations and equipment manufacturers. A "must 
have" for your ham shack shelf $12.95. 

The 13 

Test Equipment 

Library 

• VOL I COMPONENT TESTERS—LB7359— .. how 
to build transistor testers (8), diode testers (3), IC test-
ers (3), voltmeters and VTVMs (9), ohmmeters (8 differ-
ent kinds), inductance (3), capacity (9), 0 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-
satile, making standards. Invaluable book. $4.95.• 

'VOL II AUDIO FREQUENCY TESTERS—LB7360— 
... jam 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.• 

•VOL III 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; 
detailed instructions on testing these items includes 
sections on signal generators, crystal calibrators, grid 
dip oscillators, noise generators, dummy loads and 
much more. $4.95.• 

• VOL IV IC TEST EQUIPMENT—L87362--Become a 
troubleshooting wizard! In this fourth volume of the 73 
TEST EQUIPMENT LIBRARY are 42 home construction 
projects for building test equipment to work with your 
ham 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—Rf burst, function, square wave gen-
erators, variable length pulse generators-100 kHz 
marker, i-f and rf sweep generators, audioosc, af/rf sig-
nal injector, 146 MHz synthesizer, digital readouts for 
counters, several counters, prescaler, microwave 
meter, etc. 252 pages. 85.95.• 

• Use the order card in 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.O.D. orders accepted. All orders 
add $1.50 handling first book, $1.00 each additional book, $10. 00 per book foreign airmail. 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 



RADIO BWKSHOP 
ANTENNA BOOKS 

• VHF ANTENNA HANDBOOK —BK7368—The NEW 
VHF Antenna Handbook details 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 balding, 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 Armitage' 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 designs for DIY accessories, as well as dozens of 
antenna designs. Whether planning to build or buy, 
design or admire, test or enjoy a ham antenna—this is the 
book for you. From the editors of 73, published by Tab 
Books. 59.95. • 

• 73 DIPOLE AND LONG•WIRE ANTENNAS —BK1016 
—by Edward M. Noll W3F0J. 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.• 

• PRACTICAL ANTENNAS FOR THE RADIO AMATEUR 
—BK1015—A manual describing how to equip a 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 $9.95.• 

5 NEW ANTENNA BOOKS 
• ALL ABOUT CUBICAL QUAD ANTENNAS (2nd edi-
tion)—BK1196—The "Classic" on Quad design. 
theory, construction, and operation. New 2nd edition 
contains new teed and matching systems and new 
data. $5.95.• 
• BEAM ANTENNA HANDBOOK (New 5th edltion)— 
BK1197—Yagi beam theory, construction and operation 
Information on wire beams, SWR curves and matching 
systems. A "must" for serious DXers. $5.95' 
• VHF HANDBOOK FOR RADIO AMATEURS — BK 1198 
—Contains information on FM theory, operation and 
equipment, VHF antenna design and construction, satel-
lite-EME, and the newest solid-state circuits. $6.95• 
• THE RADIO AMATEUR ANTENNA HANDBOOK — 
BK1199—All about wire antennas, beams, tuners. 
baluns, coax, radials, SWR and towers. Clear and corn-
plete information. $695• 
• SIMPLE, LOW-COST WIRE ANTENNAS FOR RADIO 
AMATEURS— BK1200—All new data and everything you 
want to know about low-cost, multi-band antennas, inex-
pensive beams, "invisible" antennas for hams in 
"tough" locations. $6 95* 

COOK BOOKS 
• 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 
stopwatch, digital voltmeter and a digital tachometer 

• CMOS COOKBOOK —BK1011 —by Don Lancaster. 
Details the application of CMOS, the low power logic 
family suitable for most applications presently 
dominated by TTL. Required reading for every serious 
digital experimenter! $10.50. • 

• TVT COOKBOOK —BK1064—by Don Lancaster. 
Describes the use of a standard television receiver as a 
microprocessor CRT terminal. Explains and describes 
character generation, cursor control and interface in-
formation in typical, easy-to-understand Lancaster 
style. $9.95.• 

SPECIAL OFFER 
Chart of 

UNITED STATES A MATEUR 

R ADIO PRIVILEGES 

by class of license, emission type, and fre-
quency from 1130 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.) 
CR7300 S1 95 

• HOW TO DEFEND YOURSELF AGAINST RADAR —BK1201 —by Bruce F. Bogner and James R. Bodnar, a lawyer 
and radar expert. This book gives you the ammunition to challenge the radar "evidence" that usually leads to a 
speeding conviction. The major part of the book details the inner workings of radar—you'll become more of an ex-
pert than most police officers and judges. The remainder of the book outlines how to defend yourself against a 
speeding ticket—the observations, measures and testimony you must obtain to defend yourself without the help of 
a lawyer. The price is a iot less than a fine! $6.95• 
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• SOME OF THE BEST FROM K ILOBAUD/MICROCOM-
PUT1NO —BK7311 —A collection of the best articles that 
have recently appeared in Kilobaud/ MICROCOMPUT• 
ING. Included is material on the TRS-80 and PET 
systems, CPIM, the 8080/8085280 chips, the ASR-33 ter-
minal. Data base management, word processing, text 
editors and file structures are covered too. 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.• 

• 40 COMPUTER GAMES—BK7381 —Forty games in all 
in nine different categories. Games for large and small 
systems, and even a section on calculator games. Many 
versions of BASIC used and a wide variety of systems 
represented. A must for the serious computer games-
man. $7.95• 

• TH E 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 introduc-
tion to programming, low cost I/O for a computer, com-
puter arithmetic, checking memory boards.. and 
much, much more! Don't miss this tremendous value! 
Only 54.96.• 

THE WELL 
EQUIPPED 
HAM SHACK 

co* 

$4.95 

• 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 Middle East, South America, and 
Africa. $4.95" 

•THE MAGIC OF HAM RADIO —BK7312—by Jerrold 
Swank, W8HXR 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 to 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 1961, 35TH ED MON 
—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 coverage of short, medium and long 
wave, 560 pages of vital aspects of world listening. 
$16.50 

FROM 73 
• 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 
and well-structured text helps the reader get involved. 
$10.95. 
• HOW TO BUILD A MICROCOMPUTER—AND REALLY 
UNDERSTAND IT—BK7326—by Sam Creason. The oleo 
tronics hobbyist who wants to build his own microcom-
puter system now has a practical "How-To" guidebook. 
This book is a combination technical manual and pro 
gramming 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. 59.95.• 

• HOBBY COMPUTERS ARE HERE! —I3K7322 —If you 
want to come up to speed on how computers work... 
hardware and software...this is an excellent book. It 
starts with fundamentals and explains the circuits, and 
the basics of programming, along with a couple of NT 
construction projects, ASCII-Baudot, etc. This book has 
the highest recommendations as a teaching aid. $4.95. • 

Mr, 

Use the order card in 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.O.D. orders accepted. All orders 
add $1.50 handling first book, $1.00 each additional book, $10.00 per book foreign airmail. 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.) 
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The 160 Winners! 
W8LRL and W4CN take top honors 

Bill Gosney KE7C 

2665 Busby Road 
Oak Harbor WA 98277 

T he biggest and best 
I ever held"— those 

were the words uttered by 
nearly everyone who partic-
ipated in the 1981 160-Me-
ter Phone Contest spon-
sored by 73. Most contes-
tants expressed their sur-
prise at the enormous turn-
out of active stations on the 
bands. Many old-timers in-
dicated it was the first time 
in their lives they've seen so 
many phone-band opera-
tors on 160 at one time! 
They weren't joking, either; 
the statistics tallied after 
the contest showed nearly 
1,000 stations participated 
in the weekend extravagan-
za. Look at the results com-
pared to last year for exam-
ple: 

En•  Panic-
tries  1pants 

1980  74  569 
1981  117  917 
%In.  58.1 %  61.2% 
crease 

Greater scores were wit-
nessed, bigger signals were 
apparent, certainly more 
stations were on the air 
than ever before, and the 
propagation seemed to 
favor most everyone's fan-
cy. I said "most," fellas! As 
well-known top-band oper-
ator Paul Engle K9QLL 
stated, "Last year's winner 
wouldn't have even made 
honorable mention this 
year!" If you weren't there 
to see it for yourself, let us 
tell you, the competition 
was extremely fierce. The 
contest results pretty well 
sum it up. 
Wally Eckles W8LRL 

from West Virginia took 
first-place honors in the 
single-operator category 
with a remarkable score of 
383,625 points. Of par-
ticular interest is the fact 
that the DX countries 

worked by Wally made the 
difference in the outcome 
of the event. Wally's fif-
teen-country total could 
not be matched by the nine 
countries of second-place 
finisher and well-known HF 
contest station KORF. 
Though KORF had the most 
QS0s in the contest (804), 
nearly twice that of last 
year's winner, the three 
multiplier credits earned 

for each DX country 
worked allowed W8LRL to 
pull out into the lead when 
the final scores were tabu-
lated. 
John Vaughn and com-

pany (AC4A, WD4ARQ, 
N4DUH, KA4DWX, KA4F1J, 
WD4OSN, WA4QWJ, NF4R, 
K4TXJ, KD4U, and N4XM), 
representing the Amateur 
Radio Transmitting Society, 
Inc., of Louisville, Ken-

ZF2DX in Grand Cayman Island operated by KOGVB and 
WAODXZ (wearing glasses). KOGVB was 2nd in the world 
last year. 
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CONTEST FEEDBACK 

"This was my first 160 contest; in fact, at contest time I had 

only been on 160 meters about two weeks total. Had a really 
super time and you can be sure I will be back next year with 

bigger and better things."—K1LPS. 

"The 160 contest again turned out to be a great success! Con-

grats on a job well done. The new rules worked out just fine 
and I wouldn't change a thing for next year. My biggest thrill 

was working W1 BB, W2FJ, and W2EQS all the same weekend. 

I guess there is a first for everything?" — WA9EYY. 
"Thanks for a most enjoyable contest and thanks to everyone 

for the contacts. I had to miss most of the first night and half 
of the second. I am already looking forward to next year's 
event."—KC8P. 

"Suggest you make the contest mixed SSB/CW."—AA1K. 

"No W5s or W7s; where were they? A great contest, 
though."—K1NBN. 

"Competition is getting heavier (and much, much louder). 1 

guess it is time for a new antenna system. The band opened 

up nicely Sunday morning. Thanks for a fun contest." 

— WB1HIH. 

"The word got out about the best 160-meter contest and! wish 
I could have worked the thousands of stations I could hear. 

Hope we have the entire 160-meter band next year and we can 

spread out a little."—K2DWI. 

"All set for the contest, then 2 days before 1 got the flu. I was 

left with little energy. My coughing kept tripping the VOX. See 
everyone in the 3rd annual event, I am sure."—K3IXD. 

"Found the conditions here on the east coast good to zero-

land; not much heard to 5-, 6-, or 7-land, however; did hear 
HP3, KP2, and a VK6 at about 0100Z on the 18th. Certainly 

looking forward to next year."—K2SJB. 
"Biggest thrills were working Hawaii and Nova Scotia 
answering my CQ."— W5LKP. 

"Lots of fun and good turnout for the 2nd annual event. Only 

wish the DX conditions were better for some of us." 

— W3BGN. 

"This is my very first 160-meter contest and only my second 

contest of any kind. I enjoyed it very much. I wish time would 

have allowed me to work longer."—K4ZGA. 

"Contest rules as of now make no incentive to work more than 
one DX station in each country. I feel the rules should give ex-
tra points for each DX station worked."— W4PZV. 
"Good contest! Unfortunately, I could only operate one 

night."—AE6U. 

"Hadn't been on 160 since 1954 until the weekend of the con-

test. I strung up a new antenna and jumped in with both feet 

(until the rig blew up Friday night). This put me out of action 

until the following evening. 1 had a ball anyway! See you next 

year for sure."—N4ARO. 

"Forty minutes late starting due to finishing the beverage 
antenna in the moonllight. It helped me work two European 

countries, however."—N4IN. 
"My first 160-meter contest. Not a good score, but wanted to 

show my support. Enjoyed it nonetheless. Hope to improve 

WD4OSN pictured here at his station after all the dust 
cleared. This station took top multi honors under the call 
W4CN. 

KA9F manned by WD9IHI in the foreground and station 
owner Neil in the back as they operate from the high school 
press box high above the football stadium where dipoles are 
strung across the field. 

W8LRL, overall 160-meter champion! An unbelievable 
score of 383,625 points, 775 QS0s, 47 states, 7 provinces, 
and 15 DX countries on single sideband. Need we say more 
about this popular contester, "Mr. Gentleman" of the 
"Gentleman's Band." 

N7DF, top 7-land station for the second year in a row. Look 
at the spider-web. Could this be why? 
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my antenna system to be more competitive. Thanks to 73 
Magazine for the sponsorship. See you again next year." 
—W5SOD. 
"As always, it was again proven that 160 is the 'Gentleman's 
Band.' My thanks to the fellows who really tried to get me 
through to the east coast, even though I didn't make it 
(sob!)."—W6WBY. 
"Lots of bug signals and weak ears. Big and little guns calling 
the coast to no avail! All in all, it was lots of fun. Sunday par-
ticipation dropped off drastically it seemed."—KK6C. 
"Heard many stations that couldn't hear me—HP1XRK, 
A H6BK, KC40V, etc. My noise level was 59 + . A fun contest, 
though, and there sure was a noticeable lot of activity." 
—AK7F. 
"Never heard so much activity on 160 before! Worked more 
states in 4 hours than in the rest of my not-too-active 22 years. 
Used a 330-foot AM broadcast tower after sign-off. Having a 
5/8-wave vertical sure was nice (hi). Next year we may even 
match the impedance."—K8EXF. 
"Never has 160 sounded so continuous QRM."—W81M. 
"Sure was fun. Only wish I could have worked the second 
night."—K8CFU. 
"Had a lot more fun than last year. Did a little better also (hi). 
Missed some prime time operating hours due to company. 
Sure looking forward to next year, though."—W8QBF. 
"Really enjoyed the contest. A lot more activity than I ex-
pected to find. The event seems to be a great success. Thanks 
to 73 Magazine!"—W8LRL. 
"Where were Wyoming and New Mexico? Missed several 

other multipliers, too. Enjoyed the contest again this year. 
Seemed to be much more activity and I was at least able to 
beat last year's score in spite of the limited operating 
time."—N9GT. 
"Conditions were excellent. Local competition was very, very 
stiff!"—WBOCMM. 
"Again I enjoyed the contest. Conditions were less favorable, 
though. Higher noise, weaker propagation. Pleased to note 
the higher turnout, especially VEs. Acquired 1 more state and 
3 more provinces thanks to the contest."—VE4WR. 
"Back to the drawing boards for the 160 antenna. I heard at 
least 25 stations from the US calling me, but they didn't hear 
my return signal evidently. Planning a sloper for future 160 
work. Couldn't hear Wl-land at all."—HP1XRK. 
"This was my first effort in a contest since I got my license 
last April. I really had fun. Wish my antennas were a few feet 
higher (hi). All in all, had a great time."—VE1BWW. 
"This was quite a contest. Last year's score would hardly be 
an honorable mention this year. Murphy got me and I missed 
some of the best hours of the contest due to a blown switch-
box and preamp. Never heard so many signals on 160 before. 
There must have been over 1,000 stations on there! Sure hope 
the test continues every year!"—K9QLL. 
"Wish I had submitted my records last year. I enjoyed the con-
test a great deal. One of the best, I think! Certainly more 
contesters this year. Hopefully, it will grow in popularity while 
not challenging in simplicity and good operators. It was zero 
degrees or less and had about 16" of snow. Made my new 160 
antenna plans impossible."—N8A KY. 

WA9EYY achieved 2nd highest multi-op score in the world 
assisted by K9ZDN. 

Multi-op station WDOBNC was top zero-land station and 
third in the world. WDOBNC (left) and WAOTKI (right). 

W3YOZ preparing for the big event. Photo represents only 
one of three verticals mounted in the river with extensive 
radial systems. This station was 5th in the world and high 
scorer in the 3rd call district. 
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tucky, had a clear-cut vic-
tory in the multi-operator 
category with a score of 
226,525 points. This team 
was followed by second-
place finisher WA9EYY and 
his multi-operator assistant 
K9ZDN with 193,475 points. 
Unlike the race in the sin-
gle-operator category, the 
difference in this heat was 
obviously the QS0 count. A 
margin of 152 QS0s sepa-
rated the first- and second-
place stations, while the 
second-place station led in 
provinces and countries 
worked. 

This year's multi-op ef-
fort was a surprise to us all. 
We hope this success will 
be incentive enough for 
more stations to come out 
of the woodwork, join the 
fun, and challenge the com-
petition on 160! 

John Summach VE3MFA 
from Burlington, Ontario, 
Canada, was high scorer for 
all of Canada with 444 
QS0s and 142,080 points. 
Leading the single-operator 
category for DX stations 
was C6ADV with 171 QS0s 
and 49,590 points. ZF2DX 
and multi-op crew KOGVB 
and WAODXZ led in their 
category for DX stations 
with 241 contacts and 
73,505 points total. 

Evidently propagation to 
North America was not in 
the Europeans' favor, as 
DF2LM and SP5IXI both re-
ported making contacts on-
ly within the Eastern 
Hemisphere. We're as op-
timistic as they are, howev-
er; they'll be back next year 
to try again as conditions 
will improve, won't they? 

Sorting through all the 
statistics by computer, we 
found KORF leading the 
pack with the most QS0s 
(804), followed by W8LRL 
with 775 stations worked. 
Other entries with 300 or 
more contacts included: 
W4CN (697); WBOCMM 
(676); W9RE (592); W3YOZ 
(580);  WA9EYY (545); 
WDOBNC (513); AA1K (488); 
WDOBRD (485); N4KG (483); 
KC8P (457); VE3MFA (444); 

CONTEST SUMMARY 
The Top Six on 160 
SINGLE OPERATOR 

Call  State Score  OSOs Points States Provinces Countries 
W8LRL*  WV 
KORF  CO 
WBOCMM CO 
W9RE  IN 
W3YOZ  MD 
AA1K  CT 

Call 
W4CN•  KY  226,525 697  3485  47  6 
WA9EYY IL  193,475 545  2725  46  7 

WDOBNC KS  176,985 513  2565  47  7 
WDOBRD NE  169,750 485  2425  47  8 
W9ZX  IL  120,725 439  2195  44  5 
KA9F  IL  120,000 375  1875  42  4 

World high score 

383,625 775  3875  48  7 
333,660 804  4020  48  8 
256,880 676  3380  47  8 
224,960 592  2960  46  6 
217,500 580  2900  45  6 
202,520 488  2440  43  7 

MULTI-OPERATOR 

15 
9 
7 
8 
8 
11 

State Score  OSOs Points States Provinces Countries 
4 
6 
5 
5 
2 
6 

FINAL RESULTS 
SECOND ANNUAL 160-METER PHONE CONTEST 

Final results are listed in order by callsign, state, province or country, score, OSO points, OSOs, states, 
provinces, countries worked. () = State/province/country winners; ( *) = District winner. 

SINGLE-OPERATOR CLASS 
Call  State/Provincel  Score  OSOs  OSO Points  States  Provinces  Countries 

Country 
AA1K  CT-  202,520  488  2440  43  7  11 
WB1GQR  VT*  70,560  294  1470  37  5  2 
W1 WCR  NH*  51,230  218  1090  36  5  2 
K1NBN  ME  • 36,075  189  925  31  5  1 
WB1HIH  MA*  34,020  185  945  31  5 

K1LPS  VT  22,100  130  650  26  5  1 
K1KNQ  MA  21,930  102  510  35  2  2 
W1BB  MA  13,950  90  450  24  4  1 

K2DWI  NY*  17,255  119  595  26  3 
K2SJB  NY  • 13,485  87  435  29  2 
W2CC  NJ  • 20  2  10  2 

W3YOZ  MD**  217,500  580  2900  45  6  8 

W3BGN  PA*  72,675  255  1275  38  4  5 
W3DHM  PA  61,425  195  975  41  4  6 
AE3T  PA  53,200  190  950  42  5  3 
K3LGC  DE  • 48,760  184  920  36  5  4 
KB3MI  PA  24,320  128  640  31  4  1 

W3AJS  PA  9,100  65  325  21  4  1 
K3IXD  MD  • 3,840  32  160  21 
W3ICM  MD  270  9  45  6 
WB3GCG  MD  disqualified (excessive power) 

N4KG  AL ••  185,955  483  2415  46  7  8 
W4PZV  FL*  122,055  309  1545  42  4  11 
N4IN  FL  113,620  299  1495  45  4  9 

WB4OSS  KY*  100,005  339  1695  45  5  3 
W4WWQ  VA*  73,810  242  1210  41  5  5 
N4UU  VA  72,135  229  1145  42  3  6 
W4VKK  GA*  61,800  206  1030  42  3  5 
N4ARO  TN*  46,200  210  1050  35  3  2 

N4CMJ  VA  39,560  184  920  37  4  2 
N4CJ  VA  34,010  179  895  28  4  2 
WB4ZPF  VA  26,000  130  650  31  3  2 
N4MM  VA  23,500  100  500  38  3  3 
W4TWW  SC*  16,660  98  490  26  2  2 
N4DMS  GA  13,050  90  450  28  1 
WD4RCO  GA  10,695  69  345  30  1 
N4WZ  GA  10,350  69  345  30 
K4ZGA  TN  3,220  28  140  22  1 
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W5LKP  TX • •  101,520  282  1410  42  6 
AE5H  MS*  100,345  329  1645  44  5 
WD5DVD  LA  • 24,990  119  595  33 
W5VGC  NM  • 16,660  98  490  33  1 
W5GWD  MS  5,750  50  250  23 
W5SOD  TX  2,700  30  150  18 

K6SE  CA  •• 113,520  344  1720  46  5 
AE6U  CA'  102,480  336  1680  42  7 
KK6C  CA  49,720  226  1130  32  4 
W6WBY  CA  6,480  81  405  16 
W6TYR  CA  2,310  33  165  10  1 
WA9WAC/6 CA  1,350  27  135  8  2 

N7DF  UT  •• 135,600  412  2060  42  6 
WB7FDQ  AZ"  105,385  347  1735  43  6 
K7VIC  MT*  74,715  293  1465  41  4 
N7AM  WA  • 68,850  270  1350  34  5 
KA7BTO  ID'  68,080  296  1480  39  4 
W7ULC  OR*  43,460  212  1060  34  4 
N7AKU  NV*  9,620  74  370  23  3 
AK7H  WA  7,280  56  280  19  4 
AK7F  WA  4,770  53  265  15  3 
W7TO  WY*  30  3  15  2 

W8LRL  WV' •  383,625  775  3875  47  7 
W8XV  OH•  135,680  424  2120  44  5 
KC8P  MI*  134,015  457  2285  45  5 
KB8AC  OH  110,745  321  1605  45  6 
W8G10  WV*  110,400  366  1830  43  5 
W8QBF  OH  58,800  245  1225  38  4 
KB8HW  MI  41,830  178  890  36  5 
K8IP  OH  26,320  112  560  34  4 
N8BJ0  OH  25,215  123  615  37  1 
K8EXF  MI  11,220  68  340  31  2 
N8BJU  OH  10,230  62  310  28  2 
K8CU  MI  9,000  60  300  29  1 
W81M  OH  7,150  65  325  21  1 
WB8AYW  MI  3,300  30  150  20  2 

W9RE  IN •  224,960  592  2960  46  6 
K9QLL  IL*  138,040  406  2030  47  6 
WA0AVLJ9  IL  123,690  399  1995  47  6 
W9UP  WI'  99,125  325  1625  44  4 
N9GT  IN  87,450  330  1650  43  4 
WD91IX  IL  59,565  209  1045  39  3 
K9BG  IL  35,500  142  710  41  3 
WA9FTU  IL  23,110  126  630  34  3 
WA9RHU  IL  13,860  99  495  25  3 
K9GDF  WI  50  5  25  2 

KORF  CO* *  333,660  804  4020  48  8 
WBOCMM  CO'  256,880  676  3380  47  8 
K W  IA •  92,055  323  1615  46  5 
KAOM  MN '  30,995  151  755  39  2 
WBOUFL  IA  11,745  81  405  29 

VE3M FA  Ont .' 
VE1BNN  NScot • 
VE1BWW  N Brun • 
VE4WR  Man* 
VE7FAO  BC' 
VE5XU  Sask' 
VE1BPY  PEI' 
VE2DZE  Due' 
VE7FBS  BC 

CANADIAN STATIONS (SINGLE-OP) 

142,080  444  2220  43 
94,140  284  1420 
36,355  169 
35,690  166 
19,845  147 
18,135  117 
3,515  37 
3,400  40 
1,450  29 

845 
830 
735 
585 
185 
200 
145 

36 
31 
36 
17 
27 
13 
13 
9 

6 
7 
6 
7 
4 
4 
6 
4 
1 

8 
4 
3 

5 
4 
2 

4 
4 
2 
4 
1 
1 

15 
5 
3 
6 
4 
2 
2 
3 
1 

1 

8 
5 
3 
5 
2 
5 
2 

9 
7 
2 

5 
8 
2 

2 

W9ZX (439); W8VX (424); 
N7DF (412); K9QLL (406); 
WAOAVL/9 (399); KA9F 
(375);  W8G10  (366); 
WB7FDQ (347); K6SE (344); 
AE6U (336); N9GT (330); 
AE5H (329); W9UP (325); 
KAOY (323); KB8AC (321); 
W4PZV (309); K9ZUH (300). 

Our only disappointment 
(other than a disqualifica-
tion which was made) was 
the representation from 
some of the Canadian prov-
inces. With the rules 
changed to their favor from 
last year, we were expect-
ing a greater turnout in this 
part of the continent. Out 
of a maximum of twelve 
provinces and territories 
possible, only nine were 
ever heard on the band, 
eight of which were logged 
by the three zero-land sta-
tions -KORF, WBOCMM, 
and WDOBRD. 

Speaking of multipliers, 
all fifty (50) states were 
heard on the band at one 
time or another. Yes, con-
trary to the belief of some 
east coasters, Hawaii was 
on there in full force (why 
no entries, though, fellas?), 
as was the state of Alaska. 
Of course, for the sake of 
the contest, Hawaii and 
Alaska counted as DX mul-
tipliers! 

For the most states 
worked, KORF's call pops up 
again, leading all other con-
testants with 48 states 
worked-a clean sweep! 
Others recording forty (40) 
or more states were: W4CN, 
W9LRL, WAOAVL/9, K9QLL, 
WDOBRD,  WDOBNC, 
WBOCMM (47); N4KG, 
K6SE, WA9EYY, W9RE, 
KAOY (46); W3YOZ, N4CQ, 
N4IN, KB8AC, KC8P (45); 
AE5H, W8VX, K9ZUH, 
W9UP, W9ZX (44); AA1K, 
WB7FDQ, N9GT, VE3FMA 
(43); AE3T, W4VKK, N4UU, 
W4PZV, W5LKP, AE6U, 
N7DF, N8AKY, WD9GGY, 
KA9F  (42);  W3DH M, 
W4WWQ, K7VIC, K9BG 
(41); and ZF2DF (40). 

With fifteen (15) coun-
tries to his credit, W8LRL 
was clearly the DX king as 
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Quad (1) 
3-Element Vertical (1) 
Discage (1) 
Hytower Vertical (3) 
Miscellaneous Verticals (21) 
Inverted-L (11) 
Tee Vertical (3) 
Delta Loop (1) 
Shunt-Fed Tower (3) 
Receiver Loop & Preamp (5) 
Inverted Vee (20) 
80-Meter Vee w/tuner (3) 
2-Element Phased Verticals (3) 
Beverage (19) 
2-Element Quad (1) 
Zepp (2) 
Longwire (12) 
Sloper (12) 
Dipole (12) 
Marconi (2) 

Table 1. Antennas used in 
the 160-Meter Phone Con-
test. 

well as being the overall 
winner of the contest. 
Other DX accomplishments 
with 5 or more countries: 
AA1K and W4PZV (11 coun-
tries total); DF2LM (10); 
N4IN, KORF (9); VE1BNN, 
W3YOZ, N4KG, W5LKP, 
W9RE (8); C6ADV, HP1XRX, 
WBOCMM (7); W3DHM, 
N4UU, N4CQ, KB8AC, 
KA9F, WA9EYY ZF2DX 
(6); W3 BGN, W4VKK, 
W4WWQ, K6SE, W8VX, 
W9UP, K9QLL, WDOBRD, 
WDOBNC, VE3MFA (5). An 
additional 33 entries man-
aged to verify four or less 
countries each. 

This year 21 countries 
were represented during 
the contest, another great 
surprise we never expected. 
Contestants logged such 
countries as San Andreas, 
Grand Cayman Islands, 
Bahamas, Puerto Rico, Ber-

C6ADV 
DF2LM 
HP1XRK 
SP5IXI 

W4CN 
WA9EYY 
WDOBNC 
WDOBRD 
W9ZX 
KA9F 
N4CQ 
K9ZUH 
ZF2DX 
WD9GGY 
N8AKY 
K8CFU/4 
WA2GZB 
N9AW 
VE6ANC 

Bermuda 
West Germany* 
Panama• 
Poland* 

KY• 
IL• 
KS* 
NE* 
IL 
IL 
NC* 
IN* 
Grand Cayman• 
IL 
MI• 
NC 
NJ• 
WI* 
ALB 

DX STATIONS (SINGLE-OP) 

49,590  171  855  33  4 
11,700  78  390 
6,460  34  170  17 
360  8  40 

MULTI-OPERATOR STATION RESULTS 

226,525  697  3485 
193,475  545  2725 
176,985  513  2565 
169,750  485  2425 
120,725  439  2195 
120,000  375  1875 
90,750  275  1375 
90,000  300  1500 
73,505  241  1205 
70,250  281  1405 
63,700  260  1300 
60,090  238  1190 
56,925  207  1035 
48,840  222  1110 
7,650  85  425 

MULTI-OPERATOR PARTICIPANTS 

47  6 
46  7 
47  7 
47  8 
44  5 
42  4 
45  3 
44  4 
40  3 
42  5 
42  4 
34  4 
39  7 
37  4 
11  4 

7 
10 
7 
3 

4 
6 
5 
5 
2 
6 
6 
4 
6 
1 
1 
4 
3 
1 
1 

WA2GZB and WB2QL0 
W4CN, AC4A, WD4ARQ, N4DUH, KA4DWX, KA4FJJ, WD4OSN, WA4QEJ, NF4R, K4TXJ, KD4U, 
N4XM 

N4CQ and WA4UNZ 
VE6ANC and VE6BMW 
N8AKY and WD8NLE, KA8LDO 
K8CFU/4 and WA8VDC/4 
N9AW and WA9TZE, K9BED, KA9GAZ, KA9FZI 
KA9F and WD9IHI, KB9JT, KA9GGM, KA9GGL, KA9ICT, WA9NXM 
WA9EYY and K9ZDN 
WD9GGY and WD9BHK 
K9ZUH and WB9PXR 
W9ZX and W9MWK 
WDOBNC and WAOTKJ 
WDOBRD and WBOIBT, WBOIJL 
ZF2DX and KOGVB, WAODXZ/5 

muda, Panama, Dominican 
Republic, Netherlands An-
tilles, Venezuela, Hawaii, 
Alaska, England, Isle of 
Man, Northern Ireland, 
Netherlands, Australia, 
West Germany, Poland, 
Mexico, Peru, and, of 
course, the United States 
and Canada. All we need to 
do now is convince these 
top-band DX stations to join 

Atlas 350-XL (1) 
Collins 75A3 (1); 75A4 (1); KWM-2 (1) 
Drake T4X (2); T4XC (10); T4XB (10); TR7 (7); R4A (1); R4B (10); 
R4C (8) 

Heathkit HW-12A (1) 
loom 701 (1) 
Kenwood TS-180S (4); TS-830S (4); TS-520S (9); TS-820S (4); 
TS-820 (1); TS-520SE (1) 

Signal One CX7A (1); CX11A (1) 
Yaesu FT-101ZD (4); FT-901DM (7); FT-101E (4); FT-101EE (3); 
FT-101EX (1); FT-101D (1); FT-107M (1); FT-301S (1); FT-301SD (1); 
FL-101 (1) 

Table 2. Equipment used in the 160-Meter Phone Contest. 

us again next year and 
hopefully this time we can 
talk them all into submit-
ting an entry. Just think, 

each of them could have 
won an award to hang on 
the wall and boast about! 
After the big event is all 

W9ZX was among the top five multi-op stations. Achieved 
439 contacts and 120,725 points with the dedicated 
assistance of W9MWK. 
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over and everyone has sub-
mitted his entry, one of the 
most interesting parts of the 
contest committee's job is 
to tally all the equipment 
and antennas used by the 
contestants. We get the big-
gest kick out of the lame 
duck excuses some people 
will use for not getting on 
160—for years hams have 
been saying it required too 
much real estate or it re-
quired a special home-brew 
rig of some fashion. Well, 
for the second year in a 
row, we have the results to 
prove all that is a bunch of 
hogwash. Look at the stats 
for yourself. Most of the 
antennas you see listed in 
Table 1 were erected on 
small city lots. 

Now take a look at the 
equipment in Table 2. It's 
an old wives' tale; I don't 
see a home-brew rig in the 
bunch (I take that back—a 
modified Heathkit HW-
12A). 

It's been a great contest; 
we have Dan WA2GZB and 
Ed K3IXD, both members of 
our contest committee, to 
thank for that. This dedicat-
ed pair has been with the 
contest from the very start. 
Both were instrumental in 
assisting me back in early 
1979 when we burnt the 
midnight oil trying to estab-
lish the rules for the event 
we've all experienced here. 
Both have agreed to be with 
us again next year for the 
third annual event, which I 
must remind you is just 
around the corner. 

Help us pass the word for 
our next big event in Janu-
ary! Will W8LRL win again? 
Will KORF take it all or will 
W7RM, W7WA, and W2PV 
come out of the woodwork 
and surprise us all? We 
hope that whatever hap-
pens, it will be a fun time 
for us all as the FCC has just 
announced the relaxation 
of rules governing 160 oper-
ation. Who knows, we may 
see DXCC in a weekend be-
fore it is all over! I'll be 
pruning and tuning; how 
'bout you?• 

DAI WA Communication 
Essential 

Simultaneous SWR/Forward SWR & POWER METERS 
& Reflected Power Reading --

Input/output Impedance: 50 Ohms 
Connectors: SO-239 

Model CN-620B (New 2 Kw Scale)  Model CN-720B (New 2 Kw Scale) 

/1 .1111111111111111111 . it 

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; 

6.5 x 3 x 4 in. 

Automatic Antenna Tuner 

Frequency Range: 3.5-30 MHz 
(Including WARC Bands) 
Power Rating: 500 Watts PEP 
Internal Dummy Load: 50 Watts/ 
1 Minute 
Impedance Matching: 15-250 Ohms 
to 50 Ohms Resistive 
Input Power Required for Automati 
Tuner: 1, 5 or 10 Watts (Set by rear 
panel switch) 
Tune-up Time: 45 Seconds Max. 
Power Requirement: 13.8 VDC/.2 Amp 

Coaxial 
Switche 

01 
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: 1.30 x 120 x 130 mm; 

7x 4.75 x5 in. 

Model CN-630 
Frequency Range: 140-450 MHz 
SWR Detection Sensitivity: 5 Watts min. 
Power 2 Ranges (Forward, 20/200 Watts) 

(Reflected, 4/40 Watts) 
Dimensions: 180 x85 x 120 mm; 

7.12x 3.37 x 4.75 in. 

Power Rating: 2.5 kW PEP, 1kW CW 
Impedance: 50 Ohms 
Insertion Loss: Less than .2 dB 
VSWR: 1:1.2 
Maximum Frequency: 500 MHz 

4 Position/ 
Model CS-401 

Exclusive USA agent 
for these units; 
inquiries invited. 

Write for literature. 
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Isolation: Better than 50 dB at 300 MHz; 
better than 45 dB at 450 MHz; 
adjacent terminal 

Unused terminals grounded 
Connectors: SO-239 

2 Position/ 
Model CS-201 

UBELL INDUSTRIES 
_41  A 19070 REYES AVE.  P.O. BOX 5825 

COMPTON, CALIFORNIA 90224  

Phone (213) 537-5200 
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12 WA2SRM 
13 WA2YEX 

AWARDS 
Bill Gosney KE7C 
Micro-80, Inc. 

2665 North Busby Road 

Oak Harbor WA 98277 

FREE OPERATING AWARD 

Not many things in life are 

free these days. Boy, isn't that 

the truth! The expense of admin-
istering an awards program is 

no exception. The sponsor of 
this next award, however, is 

about to change all that. 
Read the rules very carefully. 

All amateurs are eligible and 
can easily qualify with the sta-

tion they now have! Though the 

awards program focuses on 

computer operation in the ama-
teur bands, the applicant does 

not have to own a computer to 
qualify! Confused? 

The sponsor recognizes the 
fact not all amateurs own a mi-

crocomputer (recent surveys in-
dicate only 20 0/0 do). All of us 

have been exposed to one on 
the air several times the past 

couple years, probably without 

even knowing it. The emphasis 

of this award, therefore, is to 
work other stations who are 

computerized, whether your sta-
tion is or not. 

Still confused? Perhaps the 

rules of the award program will 
clarify any areas of uncertainty. 

As publicized in over 25 indi-
vidual amateur radio publica-

tions throughout the world, the 

COMPU-WARD is sponsored by 

Micro-80 Incorporated (all em-

ployees are licensed amateurs). 
COMPU-WARD is available free 

to all licensed amateurs and 
shortwave listeners thoughout 

the world. Emphasis of this 

award is focused on the ad-
vancement of both the amateur 

radio and computer hobbies 

through demonstrated excel-
lence in the art of computerized 
communications. 

Stations applying for the 
COMPU-WARD may or may not 

have a computerized station of 

his or her own; however, it must 

be emphasized that all stations 

contacted must be computer-
ized! The contacted station 

must have his transmitter inter-
faced with a computer such as a 
TRS-80, Apple, Pet, Heathkit, 
Atari, etc. 

You might ask how to know if 

the stations are computerized or 
not. The first answer is obvi-

ous —ask! More routinely, how-
ever, you will be able to easily 
identify a computerized trans-
mission. The CW sent will be ab-

solutely flawless —perfect 
weighting of the characters and 
everything. The only thing that 

may throw you will be memory 
keyers. Most generally a station 

will mention the fact that he or 
she is computerized when he 
tells you the equipment he is us-

ing. On RTTY, the copy will be 

73 MAGAZINE AWARDS PROGRAM 

Ten-Meter DX Decade Award 

9 WB8LSV  10 WB9WFZ  11 W8AKS/6 

DX Capitals of the World 

14 DF7OD  16 0E8MOK 

15 VK6YL  17 8P6OV 

Specialty Communications DX Award 

1 W2ODA (RTTY) 

2 WBOQCD (SSTV) 
3 WB7BFK (RTTY) 
4 WBOQCD (RTTY) 

District Endurance Award 

(Times in Minutes) 

1 AJ8L (50) 

2 WL7ACY (55) 

3 WB6CDM/7 (12) 

4 WA3PM1/7 (36) 

5 WD9GRI (RTTY) 

6 WB6CDM (RTTY) 
7 N3AKO (RTTY) 

8 DU1 EFZ (RTTY) 

5 WA4ZLZ (54) 
6 GI4KCE (8.3) 

7 WA2MCE (54) 

Sierldft. R  0 •448.9111 r16.1 A rnsnire HA. 

De w., mated Ertylliwore SIN Copy. tool...4 

0.1l/4 .1 .1 M WILk Rervw.ntme  Greejr 

of A... .-. Who H•ec (1.tr.14.1.1 rowerd 

Adieenrommt of no., Holpfts 

just like a newspaper column, 
most of the time with justified 
margins and lines. 

To be valid, all contacts must 

be made on or after January 1, 

1980. Two awards are being of-

fered free: (1) HF Bands-29.7 

MHz and below: (2) VHF/ 
UHF-50.0 MHz and above. 

All contacts must be made on 

one or any combination of the 
following modes (including any 

modes authorized by the FCC 
since the release of this an-

nouncement): RTTY, CW, SSTV, 

and ASCII. Crossmode commu-
nications will not be recognized 
for this award program. 

Single-band and mixed-band 
endorsements will be given in 

each band segment (HF, VHF, 

UHF, etc.). Cross-band opera-

tion will only be accepted for 
OSCAR contacts. OSCAR con-
tacts will be recognized as a 

VHF/UHF accomplishment even 

though some downlink signals 

are heard on 10 meters. Con-
tacts through repeaters are also 
acceptable. 

To qualify for either COMPU-

WARD: Applicants with a com-
puterized station of his or her 
own must contact a minimum of 

15 other computerized stations; 

applicants without a computer-
ized station of his or her own 

must contact a minimum of 25 
computerized stations. 

To apply for COMPU-WARD, 

prepare a list of contacts in 
prefix order. List each call 

worked, mode utilized, frequen-
cy or band of operation, and 
state whether you do or do not 

have a computer which you 

used to make these contacts. 
Do not send 0SL cards! Have 
your list of contacts verified 

by a local amateur or radio club 
official. 

Forward your list of contacts 

along with a large self-ad-
dressed stamped envelope 
(31/2" x 9") to the following ad-

dress. Foreign stations must 

provide 2 IRCs to substitute the 

need for a stamp for overseas 
mailing: COMPU-WARD Pro-

gram. 2665 North Busby Road, 
Oak Harbor WA 98277. 

ORP AMATEUR RADIO CLUB 

INTERNATIONAL, INC.: 
A HISTORY AND ITS AWARDS 

PROGRAM 

QRP Amateur Radio Club In-

ternational, Inc., was founded in 

1961 by K6JSS as an organiza-
tion for the growing segment of 

amateurs which enjoys the chal-
lenge of running low power. 

The club's principle of helping 

reduce interference on crowded 

bands is reflected in its motto: 
Power is no substitute for skill. 

QRP ARCI's power limits are 50 
Watts output on CW and 100 
Watts PEP output on sideband, 

although its officially recog-
nized definition of low-power 

operation is the internationally 

used five Watts output on CW 

and ten Watts output PEP on 
sideband. The club does not ad-

vocate the reduction of power 
limits authorized by any nation, 
however. 

QRP ARCI has a comprehen-

sive awards program, holds in-
formal monthly QS° parties the 

first Sunday, sponsors two for-
mal QS° parties (one in the 

spring and one each fall), spon-
sors weekly national and region-

al phone and CW nets, joins with 
other QRP groups in activities, 

and publishes QRP Quarterly, a 

newsletter rich in technical ar-
ticles and news of QRP-related 

events and activities. 
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Additional information on the 
extensive awards program can 

be had by sending a large SASE 

to: Doug Crittendon WB1ESN, 

33 Taylor Street, Pittsfield MA 
01201. 

Full information on club mem-

bership, which is available to 
domestic and foreign amateurs 

at a moderate, one-time initia-
tion fee and an even more rea-
sonable annual renewal thereaf-

ter, can be had by sending an 
SASE to the secretary-treasurer, 

Edwin R. Lappi WD4L00, 203 

Lynn Drive, Carrboro NC 27510. 

Traditional QRP frequencies 

are: CW -1810, 3560, 7040, 

14060, 21060, 28060, 50360; 

phone-1810, 3985, 7285, 14385, 

21385, 28885, 50385; Nov-

ice-3710, 7110, 21110, 28110. 

QRP Amateur Radio Club In-

ternational officers as of April 
15. 1981, were as follows: 

Thomas W. Davis K8IF, Presi-

dent, 11729 Merriman Road, Li-

vonia MI 48150; Robert L. Jenks 
K7ZVA, Vice President, 11714 

Masonic Road, Tacoma WA 
98498; Edwin R. Lappi WD4L00, 

Secretary-Treasurer. 203 Lynn 

Drive, Carrboro NC 27510: Fred-

erick W. Bonavita W5QJM, Pub-
licity, Box 12072, Capital Sta-

tion, Austin TX 78711; William 
Dickerson WA2J0C, Contest 

Chair, 352 Crampton Drive, 

Monroe MI 48161; Doug Critten-

den WB1ESN, Awards Chair, 33 

Taylor Street, Pittsfield MA 
01201; Peter N. Spotts N1ABS, 

Editor, QRP Quarterly, 140 War-

ren Street, Needham MA 02192; 

Richard A. Crowell W4WOW, 
Legal Officer, 803 Oak Plaza 

Road, Kingston TN 37763. 
QRP Amateur Radio Club In-

ternational has revamped its 
awards program to reflect inter-

nationally recognized low-

power levels and has named a 
new awards manager and secre-

tary-treasurer. 
"We are going to can all 

100-Watt awards," said Thom 

Davis K8IF, president of the club 
which celebrates its 20th anni-

versary this year. 
With one exceation, QRP 

ARCI's board of dlectors has 
approved changes effective 

June 1, 1981, requiring awards 

to be based on a power output of 

not more than five Watts CW or 

ten Watts PEP on sideband. The 
organization previously offered 

awards with an optional power 
limit of up to 100 Watts input for 

CW or 200 Watts PEP for 
sideband. 
The restructuring is in keep-

ing with the club's main objec-

tive of showing how the use of 
limited power permits maximum 

enjoyment of amateur radio, 

minimizes interference on 

crowded bands, and offers oper-

ators a genuine challenge. As 
QRP ARCI's motto says: "Power 

is no substitute for skill." 

Leading QRP ARCI's awards 

is the popular KW/M Award, or 

the thousand-miles-per-Watt 
certificate, as it is known. It is 

available to any amateur trans-

mitting from or receiving the sig-

nals of a low-power station such 

that the Great Circle distance 

between the two ends, when di-
vided by the power output, 

equals or exceeds 1,000 miles 
per Watt. Additional certificates 
may be earned on different 

bands and with different modes. 

DXCC-QRP, as its name im-
plies, is awarded to any amateur 

station for confirmed contacts 

with stations in 100 of the 

ARRL's approved countries. 
QRP-WAS is available to any 

amateur for confirmed contacts 
in each of the 50 United States, 

and QRP-WAC goes to any ama-

teur for confirmed contacts with 

a station in each of the six 

continents. 
For each of the above awards, 

the following rules apply: 

1) Power output may not ex-

ceed five Watts CW or ten Watts 
PEP on sideband. 

2) Since members' QRP num-

bers are not made available by 

the club, it will accept as proof 

for any club award a CiS0 with a 
ciub member giving his/her QRP 

number and power level in the 

log data. Otherwise, a OSL card 

New Automatic Antenna Tuner 
Auto-Track AT 2500 

ow • 
Li Alai 

M O N Me n 

I . 

• 10.. 

' 

Designed and Built by J. W. Miller Div. 

S. 

Check these state-of-the-art specifications 

• Power Capability: 2500 W P 

II Frequency Range: Continuous 3.0 to 30 
MHz (including WARC Bands). 

• Impedance Matching: 10 ohms to 300 
ohms to 50 ohms resistive. 

Direct Reading SWR Meter: 1:1 to infinity. 

Direct Reading Power Meter Two meter 
scales from 0 W to 250 W and 0 W to 2500 
W; front panel switch selects FWD or 
Reflected Power(illuminated panel meters). 

• Power meter displays RMS with con-
tinuous carrier and automatically displays 
PEAK when driven with SSB signal. 

Dealer 
Inquiries 
Invited 

308 

II Average "Automatic" tune-up time: 15 
seconds or less. 

IN Tune-up time not effected by power level; 
can be as low as 1 W (5-10 W preferred). 

III Power requirements are 115/230 VAC 50-60 
Hz, 10 W operatir g/5 W standby; or 13.5 
VDC, 1 A operating/.5A standby. 

MI Antenna tuner pa..:kaged in cabinet 17"W 
x 53/4 "H x 14"D front panel handles or 
rack mount optional at extra cost.) 

Write for literature. 

Specifications subtect to c 

Miller Division 

19070 REYES AVE U P.O. BOX 
COMPTON, CALIFORNIA 90224 

Phone (213) 537-5200 
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1000 -MILE-PER- WATT 
ACHIEVE MENT CERTIFICATE 

_ 
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is needed for confirmation. 

Copies of cards or a General Cer-

tificate Rule list are acceptable. 

3) Special endorsement seals 
are available on awards for 
which power output on both 

ends of the contact was within 

the QRP limits set forth in #1 
above. 

4) An all-one-band or -mode 
(AOBM) endorsement also is 

available on request and if sup-

ported by log data, QSLs, or 
GCR list. 

5) All awards are endorsed for 

power used and whether "one-
way" or "two-way." 

6) Under the General Certifi-

cate Rule, award sponsors will 
accept as proof of confirmed 

contacts and that claimed QSLs 
are on hand if the list is (a) sign-

ed by a radio club official, (b) 
signed by two amateur radio op-

erators of General class or high-

er, or (c) signed by the applicant 

with his/her signature notarized 

and attesting that the QSLs are 

as claimed. If QSLs are sent as 

proof and are to be returned, 

they must be accompanied by 
sufficient postage. 

The only club award to be 
"grandfathered" in during the 

restructuring of the program is 

the QRP-25 Award. It is issued to 

any amateur who works 25 QRP 
ARCI members, and endorse-
ments are available for 50, 100, 
200, and so on in multiples of 

100. Associate members must 
have been running 50 Watts out-

put or less on CW (or 100 Watts 
PEP on SSB) to qualify. 

To apply for any of the club's 

awards, send copies of log data, 
QSLs, or a GCR list plus power 

and mode used by all stations 
together with two dollars or ten 
IRCs to the new awards chair-

man: Doug Crittenden WB1ESN, 

33 Taylor Street, Pittsfield MA 
01201. 

QRP ARCI's secretary-trea-
surer, who has additional infor-

mation on membership, is Ed-
win R. Lappi WD4L00, 203 Lynn 

Drive, Carrboro NC 27510. 

For additional information, 

the club's public relations off i-

E. tlhorr Amatrur 
trrIt(if aft of Aegoart7 7,--

•  .4.4    N M 
COMIMMINOCAVIDIN  orml tam 
07/111 /WC W S W OF LA W 

44 WI MO M Ill 1St MIMIC 

cer is: Fred Bonavita W5QJM, 
PO Box 12072, Capital Station, 
Austin TX 78711. 

LAKE SHORE ARA AWARDS 

The Lake Shore Amateur Ra-
dio Association has informed us 
of two very unique awards being 

made available through their or-
ganization. Let's look at both 
the Lake Erie and the Pennsylva-

nia series awards respectively. 

The Lake Erie Award 

This award is issued for work-
ing counties bordering the 

shores of Lake Erie. There are 
thirteen (13) counties involved in 

the four (4) states of New York, 

Pennsylvania, Ohio, and Michi-
gan. They are Monroe and 

Wayne counties in Michigan, 
Chautauqua and Erie counties 

in New York, Erie county in 
Pennsylvania, and Ashtabula, 

Lake, Cuyahoga, Lorian, Erie, 

Sandusky, Ottawa, and Lucas 

counties in the state of Ohio. 

Amateurs in either of the 
above four states must work all 
four states and 10 of the 13 

counties to be eligible for this 
award. The rest of the US, and 

including those stations within 

Canada, must work 6 of the 13 
counties in only 3 of the 4 

represented states. 

There is no starting time nor 

are there any endorsements for 

this awards program. SWL sta-
tions may also apply for this 

award on a heard basis. 

Send no QSL cards; merely 
have your list of contacts veri-

fied by at least a couple ama-

teurs and forward it with an 
awards fee of $1.00 in US funds 

or 5 IRCs. Mail your application 

to: David Maynard WA3EZN, 304 
Barker Street, Girard PA 16417. 

The Pennsylvania Award Series 

The Pennsylvania Award is a 
series of five awards being of-

fered by the Lake Shore Ama-

teur Radio Association: 

The Pennsylvania Cities 

Award is issued for working 10 

cities in Pennsylvania. Of 

course the cities must be those 
which are the largest: Philadel-

phia, Pittsburgh, Erie, Scranton, 
Allentown, Reading, Harrisburg, 

Bethlehem, Altoona, and Chest-

er. DX stations need only work 8 
of the cities and may substitute 
Wilkes-Barre, Lancaster, York, 

and Johnstown. 

The VHF Award requires six 
(6) contacts with any Pennsyl-
vania station on six meters and 

above. Pennsylvania stations 

must work 25 stations in 15 

counties. The rest of the US and 

Canada must work 20 stations 

in 10 counties, while DX stations 

must work at least 10 stations in 

5 counties. 
The Novice Award requires 

amateurs of the state to work a 
minimum of 25 other Novices in 

15 counties; the balance of the 

US and Canada must work 20 
Novices in 10 counties and DX 

stations must work 10 Novices 
in 15 counties. 

The YL Award requires 25 
Pennsylvania YLs be worked in 
15 counties for those living in 

Pennsylvania. All others in the 

US and Canada must work 20 
YLs in 10 counties, while all DX 

stations, including Alaska and 
Hawaii, must work a minimum 

of 10 YLs in Pennsylvania in a 

minimum of 5 Pennsylvania 
counties. 

The Mobile Award requires 
those amateurs in Pennsylvania 

to work a minimum of 25 fellow 

Pennsylvania mobiles in 15 

counties. The balance of the US 

  14.4, COY 
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and Canada must work 20 mo-
bile stations in 10 counties, 
while DX stations have to work 
only 10 mobile stations in 5 
counties. 
There are no endorsements 

issued for any of the five Penn-
sylvania series awards. There is 
no time limit. To qualify for the 
award, have your list of contacts 
verified by at least two amateurs 
and forward it to the awards 
manager along with an award 
fee for each award in the 
amount of $1.00 to defray cost 
of administering the program. 
Mail your applications to: David 
Maynard WA3EZN, 304 Barker 
Street, Girard PA 16417. 

PEARL HARBOR STATION 

The Pearl Harbor Submarine 
Base Amateur Radio Station, 
KH6SP, will operate the week-
end of 4 December 1981 in 

recognition of the fortieth anni-
versary of the Japanese attack 
on Pearl Harbor on 7 December 
1941. Operation will be on twen-
ty and fifteen meters SSB ap-
proximately 20 kHz inside the 
General phone band and on CW 
about 40 kHz up from the band 
edge. A certificate QSL will be 
provided for amateur contacts 
and an SWL certificate for SWL 

reports. QSL to KH6SP or 
KH6BD, the station custodian. 

SPECIAL EVENTS STATION 
PLANNED AT 

PLIMOTH PLANTATION, 
THANKSGIVING DAY 

A special events station from 
Plymouth, Massachusetts 
(America's Hometown) will be 
sponsored by the Whitman 
Amateur Radio Club and Pli-
moth Plantation on Thanksgiv-
ing Day, November 26, 1981. 
An attractive certificate suit-

able for framing will be issued to 
any (foreign or domestic) ama-
teur who makes contact with 
this station, which will operate 
from 9:00 am until 3:00 pm. De-
pending on weather conditions, 
members of the Whitman club 
will operate the station from a 
dockside location near Mayflow-
er II on the Plymouth waterfront, 
or from an indoor site near the 
museum's 1627 Pilgrim Village. 
Plimoth Plantation is an un-

usual living history museum 
which depicts life in 17th cen-
tury Plimoth Colony. Its sites in-

clude the 1627 Pilgrim Village 
and Wampanoag Summer Settle-
ment, and Mayflower II, a replica 
of the type of ship that brought 
the Pilgrims to the New World in 

The Mayflower II. 

1620.The Whitman Amateur Ra-
dio Club was established in 
1965. Club officers hope the 
Thanksgiving Day special 
events station will become a re-
gular part of the community's 
holiday celebration. 

To receive a certificate, send 
proof of contact and a large 
(9 x 12) self-addressed stamped 
envelope or $1.00 to Whitman 
Amateur Radio Club, Box 48, 
Whitman MA 02382. Hours for 
this event will be 1400 to 2000 
UTC. Frequencies to be used: 
1400 to 1500 UTC, 21.260 (Eng-
land only); 1500 to 1700 UTC, 
7.280 ± QRM; 1700 to 2000 UTC, 
21.385 ± ORM. 
For additional information, 

contact Ed Hommel KA1CZS, 
Whitman Amateur Radio Club, 
Box 48, Whitman MA 02382 or 
Rosemary Carrol, Plimoth Plan-
tation, Box 1620, Plymouth MA 
02360, (617)-746-1622. 

SUBMARINE EXPEDITION 

The Choctaw/Muskogee Am-
ateur Radio Clubs are planning 
an expedition to the submarine 
USS Batfish. Using the callsign 
W5FX, they will operate on No-
vember 13 from 8 to 12 pm and 
November 14 from 8 am to 4 pm. 
CW operation will take place 22 
kHz above the Extra class band 
on 80, 40, 20, and 15 meters. 
Phone frequencies are 3805, 
7168, 14230, and 21268 kHz. 

Send an SASE to Calvin G. Ladd 
W5FX, 109 E. Myrtle Dr., 
Micwest City OK 73110, for a 
QSL card. 

F.ADIO VATICANA AWARD 

The Radio Vaticana on the oc-
casion of the 50th anniversary of 
its foundation issues an award 
available to licensed amateurs 
anywhere in the world under the 
following rules: 
Contacts with stations in the 

Vatican State must be made 
during the period starting from 
October 1, 1981 on any amateur 
band from 315 MHz to 144 MHz 
and any mode (AM, SSB, CW, 
RTTY) including cross-band re-
lay and mixed. This period ends 
on February 1, 1982. 
Stations in Europe (including 

the USSR in the European terri-
tory) and the USA (except Alas-
ka and Hawaii) must work (or lis-
ten to) at least 2 different sta-
tions operating from the Vatican 
State. At present there are only 
three licensed stations: HV1CN. 
HV2VO, and HV3SJ. 

Stations outside the above-
mentioned countries must work 
(or hear) at least one HV station. 
The applicant must prove the 

required contact(s) by sending a 
photocopy of the QSLs receivec 
from the HV stations during this 
period. 

The application must be sent 
before December 31, 1983. This 
must be addressed with the 
above-mentioned documents to: 
Radio Vaticana HV1CN, Citta 
Del Vaticana, Europa. 

APARTMENT BLUES? 
Get on the air NOW' 

with 

HANDBOOK OF APARTMENT OPERATION 
by Dan Fox, W21610. 

Everything you need to know about operating from these 

tough spots. Over 150 fact-filled pages cover 

every aspect of apartment/condo operation. 

MONEY BACK GUARANTEE 
only $8.95 +1.00 p&h Check, MC, VISA (card# -date) 

to Wessex Publishing Co. Dept. B9 

POB 175 N. Chelmsford, MA.01863 
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WILSON SYSTEMS TOWERS 

ST-77B 
Features: 

Max. Height: 77' 

Min. Height: 24' 

Weight: 700 lbs. 

Winch: 1500 lbs. 

Cable: 6400 lbs. 

Requires RB-77B Et 

will be totally 

freestanding 

Recommended 
Rotor: High Gain 
Roto-Brake 

B-

00 

— 3 5' 

00 

OD 

i•tor 

16' 

16' 

16' 

20' 

— FACTORY DIRECT — 

P" 0 D 

Tr-45B 
Features: 

5.0 

MT-61B 
Features: 
Max. Height.61' 

Min. Height: 23' 

Weight: 450 lbs. 

Winch: 1200 lbs. 

Cable: 4200 lbs., 

No Guys requir a 

when mounting 

against house. 

For completely 

freestanding in-

stallation, use 

RB-61B or 

FB-61B below 

Max Height: 45' 

Min. Height: 22' 

Weight: 250 lbs. 

Winch: 1200 lbs. 

Cable: 4200 lbs. 

No Guys required 

when mounting 

inst eve of 

!Hely 

eeStanding 

installation, use 

RB-4513 or FB-45B 

below. 

WIND LOADING 

Tower  Height  Sq. Ft. 

ST-77B 
69 16 i Square 

Footage 
on 

50 MPH 
Wind 

77 10 

MT-61B 
53 

18 Based 
61 12 

TT-4513 
37 18 
45 12 

t„D 

35 00 

4 5. 0 D 

SASE CHART 

TOWER WIDTH DEPTH 

Tr-458 12" x 12" 30' 

F6-458 30' s 30" 416 ' 

R8-458 30' x 30 416 ' 

MT-618 18" x 18' 4' 

F8-618 3' s 3' 515 ' 

66-618 3' it 3' 514' 

ST-778 See Below Bases 

118-7713 316 ' x 316 ' 6' 

16. 

20' 

Wilson Systems uses a high strength carbon steel tube manufactured especially for Wilson Systems. It is 
25% stronger than conventional pipe. The tubing size used is 2" Et 314" -.095; 4'4" Et 6" -, 8" •.134. 
All tubing is cold dip galvanized. Top section is 2" O.D. for proper rotor and antenna mounting. 

The TT-4513 and MT-618 come complete with house bracket and hinged base plate for against-house 
mounting. For totally freestanding installation, use either of the tilt-over bases shown below. 

The ST-776 cannot be mounted against the house and must be used with the rotating tilt-over base 
RB-7 78 shown below. 

TILT-OVER BASES FOR TO WERS, 
FIXED BASE 
The FB Series was designed to 
provide an economical method of 
moving the tower away from the 
house. It will support the tower in 
a completely free-standing vertical 
position, while also having the 
capabilities of tilting the tower 
over to provide an easy access to 
the antenna. The rotor mounts at 
the top of the tower in the con-
ventional manner, and will not ro-
tate the  complete tower. 

FB-45B.  112 lbs... 209" 

FB-61B.  169 lbs... 29995 

ORDER 
FACTORY DIRECT 
1-800-634-6898 

ROTATING BASE 
The RB Series was designed for 
the Amateur who wants the add 
ed convenience of being able to 
work  on  the rotor from  the 
ground position. This series of 
bases will give that ease plus ro-
tate the complete tower and an-
tenna system by the use of a 
heavy duty thrust bearing at the 
base of the tower mounting posi-
tion, while still being able to tilt 
the tower over when desiring to 
make changes on  the antenna 
syste m. 

RB-45B.. 144 lbs... 28995 
RB-61B .. 229 lbs... '379" 
RB-77B.. 300 lbs... '569" 

Tilting the tower over is a 
one-man task with the Wil-
son bases. (Shown above is 
the RB-61B  Rotor is not 
included 

Prices Ef fective 9-1-81 thru 9-30-81  OEN 1#11,4s9141. 
Specifications Subject to Change Without Notice  4286 S Poier, A.,  I., Vega% Nev.iii., 89103 



WILSON SYSTEMS INC. MULTI-BAND ANTENNAS• 

SYSTEM 36 

— IN STOCK — 

A trap loaded antenna that performs like a monobander! That's the characteristic of this six 
element three band beam. Through the use of wide spacing an,d interlacing of elements, the follow-
ing is possible: three active elements on 20, three active elements on 15 and four active elements 
on 10 meters. No need to run separate coax feed lines for each band, as the bandswitching is auto-
matically made via the High-Q Wilson traps. Designed to handle the maximum legal power, the 
traps are capped at each end to provide a weather-proof seal against rain and dust. The special 
High-0 traps are the strongest available in the industry today. 

SPECIFICATIONS 

Band MHz 
Maximum power input 
Gain 1dBd). . 
VSWR @ resonance 
Impedance 
F/B Ratio 

t4-21 78 
Legal Limit 
UP to 9 dB 
1 3 1 
50 ohm 
20 r113 ,11 b.', t• I 

Boom  D x Length)  2" • 24 2','' 
No of Elements  . . . 6 
Longest Element  .  28' 
Turning Radius  . 186" 
Maximum mast diameter  2" 
Surface area  86 sq in 

Wind Loading @ 80 MPh  . 215 lbs. 
Maximum wind survival  . 100 Mph 
Feed method  . .  Coaxial Balun 

(supplied) 
Assembled weight legprox) . 53 lbs. 
Shipping weight feoprox I  62 lbs 

0  ADD 40 OR 30 METERS TO YOUR 

TRI-BAND WITH THE NEW 33-6 MK 

— IN STOCK — 
Now you can have the capabilities of 40-meter or 30 meter operation on the System 
36 and System 33. Using the same type high quality traps, the new addition will 
offer 200 HKZ of bandwidth at less than 2:1 SWR. The new 33-6 MK will fit your 
present SY36 or SY33, and using the same single feed line. 

41I 

SYSTEM 33 — IN STOCK — 
.4. 

Capable of handling the Legal Limit, the "SYSTEM 33" is the finest compact tri-bander avail-
able to the amateur. Designed and produced by one of the world's largest antenna manufacturers, 
the traditional quality of workmanship and materials excells with the "SYSTEM 33". New boom-
to-element mount consists of two 1/8" thick formed aluminum plates that will provide more 
clamping and holding strength to prevent element misalignment. Superior clamping power is ob-
tained with the use of a rugged 1/4" thick aluminum plate for boom to mast mounting. The use of 
large diameter High-C1 traps in the "SYSTEM 33" makes it a high performing tri-bander and at a 
very economical price. A complete step-by-step illustrated instruction manual guides you to easy 
assembly and the lightweight antenna makes installation of the "SYSTEM 33" quick and simple. 

SPECIFICATIONS 

Band MHz 
Maximum power input 
Gain Idbc0 
VSVVR at resonance 
Impedance 
F/B Ratio 

14-21-28 
Legal Limit 
Up to 8 dB 
1 3 1 
50 ohms 
20 dB or better 

Boom 10.D. x length) 
No, of elements  . 
Longest element 
Turning radius  . 
Maximum mast diameter 
Surface area 

WILSON 
SYSTEMS, INC. 

4286 S Polaris Ave . Las Vegas Nevada 89103 

Phces and SpeC.fiCatiOnS Subiect to change bvitnOut notice 

x 144" 
3 
274" 
159" 
2" 0.0 
5.7 sq. ft. 

Wind loading at 80 mph  . . . 114 lbs 
Assembled weight lapprox) . 37 lbs. 
Shipping weight lapprox) . .42 lbs. 
Direct 52 ohm feed — no balun required 
Maximum wind survival  . 100 mph 

ORDER 
FACTORY DIRECT 
1-800-634-6898 

WV-1A 
4 BAND 

TRAP VERTICAL 

(10 - 40 METERS) 

No bandswitching 
necessary with this 
vertical. An excellent 
low cost DX antenna 
with an electrical quarter 
wavelength on each band 
and low angle radiation. 
Advanced design 
provides low SWR and 
exceptionally flat 

response across the full 
width of each band. 

Featured is the Wilson 
large diameter High-Q 
traps which will maintain 
resonant points with 
varying temperatures and 

humidity. 

Easily assembled, the 

WV-1A is supplied with 

a hot dipped galvanized 
base mount bracket 

to attach to vent pipe or 

to a mast driven in the 

ground. 

Note: 
Radials are required for 

peak operation. 
(See GA-1 below) 

•  SPECIFICATIONS 

• 19' total height 
• Self supporting — no guys 
required 

• Weight — 14 lbs. 
• Input impedance: 50 SZ 
• Powerhandling capability: 
Legal Limit 

• Two High -0 traps with large 
diameter coils 

• Low angle radiation 
• Omnidirectional 
performance 

• Taper swaged aluminum 
tubing 

• Automatic bandswitching 
• Mast bracket furnished 
• SWR: 1.1:1 or less on all 
bands 

GR-1 

The GR-1 is the complete 
ground radial kit for the WV-
I A. It consists of: 150' of 7/14 
stranded aluminum wire  and 
heavy duty egg insulators, in-

structions. The GA-1 will in-
crease the efficiency of the 
GR-1 by providing the correct 
counterpoise. 



FUN! 

John Edwards KI2U 
78-56 86th Street 
Glendale NY 11385 

ANTENNAS 

Antennas have always been a sore spot with me. I mean, you prob-
ably think that someone who writes a monthly column for 73 has 
some sort of fancy array on 10, 15, and 20, and nothing less than full 
rhombics for 40 and 80. Not quite. 

My DX antenna is a TA-33 Jr. with a reflector element that refuses 
to remain horizontal. 1 should fix it, but three families (two of the bird 
variety, one spider) would suddenly be rendered nestless. Foreclos-
ing on somebody's home is not my forte. 
My 40-80 meter antenna system is even funnier. Actually, it's a 

system in the truest sense of the word. You see, it starts in the front 
of my attic, runs through the house to the back attic window, across 
my backyard where it swings around an abandoned telephone pole, 
traverses the backyard once again, and terminates along the eaves 
of my fair abode. On the air, I call it a "doublet," since the lead-in 
joins this contrivance somewhere near the middle of its journey, but 

"unusual" may be a more apt description. As far as the radiation 
pattern goes, let's just say that on a good day I can actually hear sta-
tions on eastern Long Island. Once, I even got a 57 from a guy in 
Hicksville. 
From time to time, whenever I say or write something a particular 

person finds objectionable, he'll threaten to "pin" my coax. "Fine 
business," I say, "A dead short may just improve my signal." Faced 
with this unexpected reaction, I'm usually left unmolested. 
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•  
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•  
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14  15 16 

12 

• 
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28 29 • 30 31 

• 32 33 

34 35 

Illustration 1. 

ELEMENT 1—CROSSWORD PUZZLE 
(Illustration 1) 

Across 34) Tower and mast 
1) Often confused with long-  35) Big 
wire (2 words) 

7) Russian "yes" 
8) TV villain  1) HT and mobile 
9) Amplification plural  2) Great noise 
10) Antenna perpendicular to  3) WA3AJR's sheepskin 

horizon (abbr.)  4) SHF feed 
12) Old professional organiza-  5) Received (abbr.) 
tion (abbr.)  6)   line 

13) A junction  11) Professional person (abbr.) 

14) Antenna cylinder system  12) Opposite of out 
17) Splices  13) Oscillator type (abbr.) 
19) Ham appellation (abbr.)  15) RTTY circuit (abbr.) 
20) Antenna deterioration  16) A preliminary treatise (abbr.) 
21) Morse question mark  17) Many mobile whips use a 
22) Dah's partner  loading one 
23) Signal attenuation along  18) Antenna spokes 

feedline  24) Egypt prefix 
25) Movable switch part  26) A ham's den 
27) America (abbr.)  29) 160 meters:   band 
28) Some regard antennas as a  30) Connection point 

work of this  31) 80-meter rhombic, for in-
30) 540-1600 kHz (abbr.)  stance 
32) 14 across measurement  33) Differential of power (abbr.) 

Down 

ELEMENT 2—ALPHABET GAME 

Complete the nine words below by placing letters of the alphabet 
on every dash. Use each letter only once. The letter "K" is not used. 

A  B C D E F  G H I J K  L M 

N  O P  O R  S  T  U  V  W  X  Y  Z 

1) _ A _ E 
2) _P _LE 
3)A _RA _ 
4) _ U A _ 
5) _ A _  N 
6)  E  P 
7) _  T C 
8) H E L 
9)RE _L _ _  OR 
10) _ ROU  D 

ELEMENT 3—SCRAMBLED WORDS 

Unscramble these words associated with antennas. 
dictroer 
pictrosoi 
rotwe 

moob 
loarabap 
bleca 
gaiy 

ELEMENT 4—MATCHING 

Match the definition to the antenna. 

nidmow 
gainpsc 
zolatipanori 

Column A 

1) Voltage-fed Hertz antenna using a two-
wire tuned feeder attached to one end of 
the radiator. 

2) Directional antenna made up of several par-
allel tubes or wires. One element is a driven 
radiator, another a parasitic reflector, and 
the remaining element(s) are parasitic di-
rectors. 

3) Omnidirectional antenna consisting of a 
metal disk attached to a metal cone. 

4) Diamond-shaped, non-resonant antenna 
with directional characteristics. Uses a non-
inductive resistor at its far end. 
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5) Center-fed single wire that's one-half the op-

erating wavelength. 
6) An elongated cone-like antenna, composed 
of parallel elements attached to cylindrical 

supports, center-fed. 

7) Broad-spectrum antenna with element spac-
ing and lengths that increase logarithmically 

from one antenna end to the other. 

8) Large number of vertical radiators fixed in 

a plane. 
9) A number of connected parallel wires ar-

ranged around a circular spreader. 
10) Antenna composed of a coil wound around 

an element. 

Column B 

A) Discone 

B) Sausage 
C) Log indent 

D) Zepp 
E) Cage 
F) Ferrite rod 

G) Yagi or beam 

H) Beverage 

I) Curtain 
J) Log periodic 

K) Dipole 

ELEMENT 5—CRYPTIC CROSSWORD 

(Illustration 2) 

Think our usual monthly crossword is too easy? Try this one on for 

size. We call it a cryptic crossword because of the clues we give you: 
very vague, extremely ambiguous. Think you can handle it? Well, 

you better have a superb background in antennas, ham radio, elec-

tronics, and life. 

Across 

1) 3-D antenna 
2) Slashing skyhook 
3) Angry old society (abbr.) 

8) Alphabet: 15, 14, and 9 

9) OSCAR farewell (abbr.) 

11) Zilch 

13) Join 
15) UA assent 

16) TA-33's junior 
17) Antenna soar 

18) Extended A 
19) Don Ameche's unit 
20) Metal-oxide, reverse (abbr.) 

22) SW-BC system (abbr.) 
23) Barry's locale (abbr.) 
24) Detection and ranging 

25) Bangkok beginning 

26) Pardon 
29) Antenna inventor 

33) Struck 
34) Lotsa (abbr.) 
35) The DX hunt 
36) Burning trap description 

37) Straight up skyhook 
38) Fundamental beam sub-

stance (abbr.) 

39) Here 

Down 

1) Radius vector-ly 
2) Relating to U on CW 

3) Antenna glows 

4) Fail 
5) Off-center antenna 

6) Line direction 

9) Shoes 

10) Antenna position to tower 

12) Hello? Hello? (abbr.) 

1 2 3 4 
5 a. 

12 

6 

• 
7 8 

9 10 11 

13 14 15 

•  

16 a U 
17 

18 19 1 1   20 
1  U 

24 U NI I 
21 • 

26  27 

22 • 
U a 

23 

25 

28 

34 

1 1 

39 

U. 

II 

29 30 31 32  33 

35 lUl l 36 

37 38 

14) Up and down baker 

17) Hiram (abbr.) 
21) Mast girth (abbr.) 

22) Topic synonym 

25) Before brid 
27) Finnish exclamation 
28) Wireless speech (abbr.) 

Model 173DM 
Dual, independent clocks/Solid walnut case/ 
Functional and beautiful 
$69.95 (plus S3 00 shipping) 

Illustration 2. 

Model 1738 
Internal backlight/Aluminum 

and Poly case/Portable 
$34.95 (plus $3.00 shipping) 

30) Golden 
31) Air-to-air missile (abbr.) 
32) Alphabet: 10 minus 1, 13, one 

13 plus 7 

34) Top skip 

Independent Military Option 
Military time format clocks by Benjamin Michael. Independent of power 
lines these unit  S are energy efficient, secure, and free to provide 
accurate quartz controlled time in any setting. Used by the Military and 
U.S. government agencies as well as many municipal law enforcement 
and public safety departments, these units won't quit just because 
commercial power did. 

Exercise your independent military option now. 

420 

VISA' 

\Ait.)A aLkit k ‘NA.A t V M 

INC 
65 E. Palatine Road 

Prospect Heights, IL 60070 

312-459-5760 
IlailoolorCarcl 

Continued 
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RA N D O M WI RE T 
1 
GAI N S 
S 
TU BI N G 

1 DA G JR 

1 
VE R T 
EE 

CU T S 
PN 
A 

R A N U O O M 
1 A  RO T IMI 

DI I 
I PO L E 

R D LO S S 
US 

AR T A BC B 1 
L O D I U 1 0 
SU P P O R T S GU N 

Illustration 1A 

THE ANSWERS 

Element 1: 
See Illustration 1A. 

Element 2: 

1— WAVES, 2—JPOLE, 3—ARRAY, 4—QUAD, 5—BALUN, 6— 
ZEPP, 7—MATCH, 8—HELIX, 9—REFLECTOR, 10—GROUND. 

Element 3: 

(Reading from left to right) director, boom, windom; isotropic, 
parabola, spacing; tower, cable, polarization; yagi. 

Element 4: 

1—D, 2—G, 3—A, 4—H, 5—K, 6—E, 7—J, 8-1, 9—B, 10—F 

Element 5: 
See Illustration 2A. 

SCORING 

Element 1: 

Twenty points for the completed puzzle, or 1/2 point for each ques-
tion correctly answered. 

CU BI C A L WHI P 
IR E ON I 0 
R 
CO M BI N E 

A LO S NU L L 
D DA 

U 
LW 

SO N 
BE L 

TO WE R 
OM 

HS 
AZ 
1 

A 
RA D A R 

0 A AM 
E A 

L SO R R Y T 
YA GI HI T MNI 
GA M E A 

EL E 
PU 
FU N 

0 
VE R T 

Illustration 2A 

Element 2: 

Two points for each word. 

Element 3: 

Two points for each word unscrambled. 

Element 4: 

Two points for each definition matched to the correct antenna. 

Element 5: 

Twenty points for the completed puzzle, or 1/2 point for each ques-
tion correctly answered. 

Do you know beams from beans? 

1-20  points —You'll use a random wire 'til the day you die. 

21-40  points —You actually believe that mini-beams get out as 
good as a monobander. 

41-60  points —You'll always be safe and comfortable with your 
vertical. 

61-80 points—You have a 40-foot tower with a tribander. 

81-100 + points —"Antenna Farmer." 

CONTESTS 

Robert Baker WB2GFE 
15 Windsor Dr. 
Atco NJ 08004 

IPA CONTEST 

Contest periods are: 
0000 to 0300, 0700 to 1000, and 

1400 to 1800 GMT on both days, 
November 7 and 8 

The International Police 

Association Radio Club (IPARC) 
United States Section is spon-
soring this year's contest. Par-

ticipants are eligible to work the 
Sherlock Holmes Award (SHA) 

and the contest is open to all ra-

dio amateurs and SWLs. Use all 
bands on CW and SSB. No cross-

band or crossmode contacts are 
permitted. For a contact to be 
valid, one of the two stations 

must be an IPARC member. 

Each station can only be worked 
once per band. 

EXCHANGE: 

Non-members send RS(T) and 
serial number. IPA members 

send "IPA," two-letter state ab-
breviation, RS(T), and serial 

number. US stations will also 
send two-letter state abbrevia-
tion. 

FREQUENCIES: 

CW-3575, 7025, 14075, 21075, 
28075. 

SSB —3650, 3775-3800 (Euro-

pean DX), 7075, 14295, 21295, 
28650. 

SCORING: 

Every completed QS0 counts 

2 points on 80 and 40 meters, 8 

points if DX on 80 or 40 meters. 
and 4 points for all contacts on 

20/15/10 meters. The multiplier 
is the total number of IPA coun-

tries and states worked per 
band. 

For IPA members only, an IPA 

country and each US IPA state 
will be counted for multiplier 

and QS0 only if an IPA station in 
that country/state has been 
worked. QS0s with DXCC coun-

tries or US states which are not 
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listed in the IPARC membership 
I st count only 1 point and do not 

count as a multiplier. 

ENTRIES AND AWARDS: 

Each IPA member, non-
member, and SWL with the high-

est score will receive a certifi-

cate and will be honored in the 
Award Chronicle of the Interna-
tional Poice Association Radio 

Club. Entries must be post-

marked no later than December 
31st and sent to: IPARC, 

Thomas D. Jenkins WA8VDC, 
3327 Cloverdale W.B.. Monroe 

MI 48161 USA. 
Copies of the SHA rules, 

IPARC World Membership List, 

SHA application sheets, or con-

test log sheets are also avail-

able if you send an SASE to the 

above address. 

ANTIGUA & BARBUDA 

INDEPENDENCE OSO PARTY 

Starts: 0000 GMT November 7 
Ends: 2400 GMT November 8 

The members of the Antigua 

Amateur Radio Society are plan-

ning a QSL Party to mark An-

tigua and Barbuda's indepen-
dence. All amateurs are invited 

to participate. For an attractive 

certificate, work four Antigua 
stations on any band and in any 

mode during the weekend. Then 

submit a copy of your log show-
ing the callsign, signal report, 

time of contact, and band. In-

clude a self-addressed envelope 
and $1.00 US to cover postage of 

certificate. The new operating 

prefix will be V2A. 

FREQUENCIES: 

SSB —1825, 3790-3840, 7165-

7250, 14180-14300, 21150-21300, 

28500-28700, 29600 FM. 
CW -30 kHz above the bot-

tom of each band. 
Send all applications to: In-

dependence QSL Party, Box 550, 

St. John's, Antigua, WI. 

INTERNATIONAL OK 

DX CONTEST 

Starts: 0000 GMT November 8 

Ends: 2400 GMT November 8 

Participating stations work 

stations of other countries ac-
cording to the official DXCC 
country list. Contacts between 

stations of the same country 

count only for multipliers, but 

have no QS° point value. Each 
station may be worked once on 

each band. Use all bands, 160 
through 10 meters, on phone or 

CW. Crossband or crossmode 

W AI JXN, 
M O NTAN A, USA 

WA1JXN Confirms OSO with 

at  GMT on   19   

Freg:   Mhz. Sigs   

Mode. CW 0  SSB 0  AM 0  FM 0 
Propagation:  E.M.E. 0  !ono Scatter 0 

Tropo 0  E Skip 0  Aurora 0 

Meteor Scatter 0   

Preamp / Converter. 

Receiver: Drake R4-B 0   
Transmitter: Heath SB-100 0   

SB-500 with 4CX250 final 0 

Amplifier   Watts 

Antenna: 8-19 element Cushcraft Boomers fed 
with 15,8" gas heliax and phased with 1/4 " 75 ohm 
CATV hardline 0   

o PSE OSL TNX 0  LW: 47°2'54" N. 
Long: 114° 15'20" W. 

Tel: (406) 626-5728 Lance Collister 
P. 0. Box 243 
Frenchtown, Montana 
USA  59634 

POST 
CARD 

PLACE 

STAMP 

HERE 

QSL OF THE MONTH: WA1JXN 

This distinctive QSL card reflects WA1JXN's enthusiasm for two meters. There are eight 19-element 
Cushcraft Boomers fed with gas-filled heliax line. Here is how Lance got this dramatic shot: "I shot a 

photo of my 2-meter antenna at night with floodlights, using high-speed film. After printing it on high-
contrast paper (#6), the image was reversed to make it look positive (again on high contrast paper). The 

result was a ready-for-printing piece of artwork. 
Note the detailed information about VHF propagation modes. 
If you would like to enter the contest, put your QSL in an envelope and mail it along with your choice of 

a book from 73's Radio Bookshop to 73 Magazine, Pine Street, Peterborough NH 03458, Attention: QSL 

of the Month. Entries which do not use an envelope (the Postal Service does occasionally damage cards) 

and do not specify book choice will not be considered. Sorry. 

contacts are not valid. Operat-

ing categories include: A—sin-
gle operator, all bands; B—sin-

gle operator, one band; C—mul-

ti-operator, all bands. Any sta-
tion operated by a single person 

obtaining assistance, such as in 

keeping the log, monitoring oth-
er bands, tuning the transmitter, 

etc., is considered as a multi-

operator station. Club stations 

may work in category C (multi-

op) only. 

EXCHANGE 

RS(T) and 2-digit number in-

dicating the ITU zone. Please 
note the ITU zones are quite dif-

ferent from the ARRL zones! For 
a list and map of the ITU zones, 

send 2 IRCs to the entry address 

listed below. 

SCORING: 

Each QS0 counts one point, 

or 3 points if with an OK station. 

Final score is OSO points times 
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the total number of ITU zones 
worked on each band 

ENTRIES: 

A separate log must be kept 

for each band and must contain 

the full data. The log must con-
tain in its heading the category 

of the station (ABC), name, 

callsign, address, and band(s) 

used. Also show the total num-

ber of contacts, QS0 points, 

multipliers, and total score. 
Each log must be accompanied 

by the following declaration: "I 

hereby state that my station 

was operated in accordance 
with the rules of the contest as 
well as all regulations estab-

lished for amateur radio in my 
country, and that my report is 

correct and true to the best of 
my belief." 

A certificate will be awarded 
to the top-scoring operators in 

each country and each catego-
ry. The "100 OK" Award may be 
issued to stations for contacts 

with 100 OK stations, and "S 6 
S" Awards or endorsements for 

individual bands may be issued 
to a station for contacts with all 
continents. Both awards will be 

issued upon a written applica-

tion in the log and no QSLs are 

required. Logs must be post-
marked no later than December 

31st and sent to: The Central 

Radio Club, PO Box 69, 113 27 
Praha 1, Czechoslovakia. 

DARC CORONA 10-METER 

RTTY CONTEST 

Contest Period: 

1100 to 1700 GMT November 8 

This is the last of four tests 
during the year that were spon-

sored by the DARC eV to pro-

mote RTTY activity on the 

10-meter band. Use the recom-

mended portions of the 10-meter 
band. 

EXCHANGE 

RST, QS0 number, and name. 

SCORING: 

Each station can be con-
tacted only once. Each com-

pleted 2-way RTTY QS0 is worth 

1 point. Multipliers include the 
WAE and DXCC lists and each 

district in W/K, VE/VO, and VK. 

The final score is the total num-

ber of QS0s times the total mul-
tiplier. 

AWARDS: 

Plaques will be awarded to 

the leading stations in each 

class with a reasonable score 
present. Operating classes in-

clude: Class A for single or 
multi-op, and Class B for SWLs. 

ENTRIES: 

Logs must contain name, call, 

and full address of participant. 

Also show class, times in GMT, 

exchange, and final score. 

SWLs apply the rules according-
ly. Logs must be received within 

30 days after the test. Send all 
entries to: Klaus K. Zielski 

DF7FB, PO Box 1147, D-6455 
Erlensee, West Germany. 

NORTH CAROLINA 

IDSO PARTY 

1700 GMT November 14 to 

0200 GMT November 15 

1200 GMT November 15 to 

0100 GMT November 16 

This year's party is again 

sponsored by the Alamance 
ARC and has been expanded to 

include new categories and 

awards. The same station can 

be worked on each band and 

Nov 7-8 

Nov 7-8 
Nov 8 

Nov 8 

Nov 14-15 
Nov 14-16 

Nov 28-29 

Dec 26-31 

Jan 2-4 

Jan 9 

Jan 10 

Jan 16-17 
Jan 16-17 

CALENDAR 
Antigua & Barbuda Independence OSL Party 
IPA Contest 

DARC Corona —10-Meter RTTY 

OK DX Contest 
European DX Contest —RTTY 

North Carolina OSO Party 

Ca Worldwide DX Contest —CW 
G-ORP-Club Winter Sports 
Zero District ()S0 Party 
73's 40-Meter Phone Contest 

73's 80-Meter Phone Contest 

73's International 160-Meter Phone Contest 
International SSTV Contest 

mode. Crossband and repeater 
contacts are not permitted. NC 

stations may work each other 

for QS0 and multiplier credit. 

EXCHANGE: 

RS(T) and NC county or ARRL 
section. 

FREQUENCIES: 

SSB — 3980, 7280, 14280, 
21380, 28580. 

CW -3560, 7060, 14060, 21060, 
28060. 

Novice/Tech -3720, 7120, 
21120, 28120. 

VHF-50.050, 50.110, 144.050, 

144.200. 

SCORING: 

NC stations count one point 

per QS° and multiply total by 

sum of ARRL sections (73 max-
imum) and NC counties (100 

maximum) worked. DX contacts 

count only for QS° points. 

Others count 2 points per NC 

contact and multiply total by 

number of NC counties worked 
(100 maximum). 

AWARDS: 

1982 US Cal/book and cer-
tificate to overall top NC and 

out-of-state single-operator 
scorer. Certificates to top scorer 

in CW, SSB, mobile, VHF, and 

Novice/Technician categories in 
each ARRL section and NC 

county. Name of top Alamance 

ARC member added to perpetu-
al trophy. 

ENTRIES: 

Send logs and summary 

sheets showing essential de-
tails and certification. Include 

two 18-cent stamps for results. 
Mailing deadline is December 

12th; send to: Bob Wang KQ4M, 
PO Box 777, Hillsborough NC 
27278. 

EUROPEAN DX 

CONTEST —RTTY 

Starts: 0000 GMT November 14 
Ends: 2400 GMT November 15 

Sponsored by the Deutscher 

Amateur Radio Club (DARC). 

Only 36 hours of operations out 
of the 48-hour period are permit-

ted for single-operator stations. 
The 12 hours of non-operation 

may be taken in one but not 

more than three periods at any 
time during the contest. Operat-

ing classes include: single-oper-

ator, all band and multi-opera-

tor, single transmitter. Multi-op-

erator, single-transmitter sta-

tions are only allowed to change 

band one time within a 15-min-

ute period, except for making a 

new multiplier. Use all amateur 

bands from 3.5 through 28 MHz. 

A contest QS0 can be estab-

lished between all continents 
and also one's own continent. 

However, QS0s and QTC traffic 

with one's own country is not 

allowed! Each station can be 

worked only once per band. 

EXCHANGE: 

Exchange the usual six-digit 

number consisting of RST and 

progressive QS0 number start-
ing with 001. 

SCORING: 

Each QS0 counts 1 point. 
Each QTC (given or received) 

counts 1 point. Multipliers will 

be counted according to the Eu-
ropean and ARRL countries list. 

The multiplier on 3.5 MHz may 
be multiplied by 4, on 7 MHz by 

3, and on 14 through 28 MHz by 
2. However, contacts within the 

same continent only count as a 
multiplier of one per band (in-

cluding 80 and 40 meters). The 
final score is the total QS0 

points plus QTC points multi-

plied by the sum total multipli-

ers. 

QTC TRAFFIC: 

Additional point credit can be 

realized by making use of the 

QTC traffic feature. A QTC is a 

report of a confirmed QS0 that 
has taken place earlier in the 

contest and later sent back to 
another station. The general 

idea is that after a number of 
stations have been worked, a 

list of these stations can be 
reported back during a QS0 with 
another station. An additional 1 

point credit can be claimed for 

each station reported. 

A QTC contains the time, call, 

and QS° number of the station 
being reported, i.e., 1300/DA1AA/ 

134. This means that at 1300 
GMT you worked DA1AA and re-
ceived number 134. A QS0 can 

be reported only once and not 
back to the originating station. 
A maximum of 10 QTCs to a sta-

tion is permitted. You may 

work the same station several 
times to complete this quota, 

but only the original contact has 

QS° point value. Keep a uniform 

list of QTCs sent. QTC 3/7 in-

148  73 Magazine • November, 1981 



tA Published monthly by the 

t e ielch 0 
CHICAGO FM CLUB, Inc 
a non-profit radio amateur • dub 

NEWSLETTER CONTEST WINNER 

The winner for the fourth month of 73 Magazine's Club 
Newsletter Contest is Squelch Tale, published by the Chicago 
FM Club. The judges were impressed by both the informa-
tional content and the newsletter's eyecatching appearance. 

Once a publication's staff has gathered all the club news, 
technical articles, and advertising, their job has only begun. 
Creating an appealing look is one way to encourage readers 

to look at each and every page of the newsletter. Even if your 
club has a shoestring budget, there are several inexpensive, 

simple ways to gain that professional look. 
The simplest method of generating the first draft for a 

newsletter is on a typewriter. Obviously, an electric machine 
with a good ribbon will generate nicer copy than an inexpen-
sive manual typewriter. You can go an extra step and "word 

process" the contents of your next newsletter. A word pro-
cessor is a computer-based system that allows a user to 
organize, edit, and print out the copy in exactly the form you 
want. Corrections don't require messy correction fluid; you 
just backspace and retype the correct version. As a bonus, 
most word-processing systems will allow you to right justify 

the printout. This means that both the left and right sides of a 
column will line up, just like the text in this magazine. Word 
processors are becoming common fixtures in many offices. 
Perhaps a club member with a microcomputer can help you 

out. The club should supply its own paper and spring for a 
new ribbon now and then. 
If your club won Field Day, you would want to tell the 

world—somehow typewriter-sized print wouldn't do the job 
very well. Headlines that have a bold, yet pleasing ap-
pearance can be made from dry transfer lettering. Art supply 

and stationery stores usually have several sizes and styles to 
choose from. Each headline and article can be prepared in-
dividually. Then the pieces are combined into one-page 
layouts, much as you would assemble a puzzle. This process, 

known as paste-up, will have a great influence on the final ap-
pearance. The time and money spent here will have a direct 

reflection on the end result. Your local library should have a 
book that discusses the details of production, or you can get 
some advice from the experts at a printer or copy shop. 

Newsletters like Squelch Tale have a carefully considered 
layout that is consistent from issue to issue. The material is 
not crowded, nor is there a lot of white space. Each issue is 
headed by the newsletter logo; once you get a good logo you 
can use it again and again. Short filler items can be used to fill 

those corners that are left over. You can even incorporate 
some flashy graphics on the part of the newsletter where the 

address and postage go. 
There are several ways that a newsletter can be repro-

duced. Very small organizations probably can get away with 

photocopying. The next step up is spirit duplicating and 
mimeographing. For slightly more money, you can use offset 
printing. You provide a clean, sharp original for each page in 
the newsletter. The printer uses these to make inexpensive 
"plates" that go on the press. The offset method gives you 

total control over the layout; changes can be made by pasting 
new material over the old. If your budget permits, offset print-
ing will allow you to incorporate two or even three colors of 
ink. And, for the special occasions when only photographs 

will tell the story, you can get crisp black-and-white reproduc-

tion. 
To produce a top-notch newsletter, the staff needs two 

kinds of people. Besides the individuals who gather and edit 
the news, the staff should have artistic types. Hopefully, your 
club can find a good printer to round out the group. When 
shopping for a copy service, look at both price and quality. 

Happy publishing! 

dicates that this is the 3rd series 
of QTCs sent and that 7 QS0s 
are reported. 

AWARDS: 

Certificates to the highest 
scorer in each classification in 

each country, reasonable score 
provided. Continental leaders 
will be honored with plaques. 
Certificates will also be given 
stations with at least half the 
score of the continental leader 
or with at least 250,000 points. 
The minimum requirements for 
a certificate or a trophy are 100 
QS0s or 10,000 points. 

ENTRIES: 

Violation of the rules or un-
sportsmanlike conduct or tak-

ing credit for excessive dupli-
cate contacts will be deemed 
sufficient cause for disqualifica-
tion. The decisions of the Con-
test Committee are final. The 
use of the log sheets of the 
DARC or equivalent is sug-

gested. Send a large SASE to 
get the wanted number of logs 
and summary sheets (40 QS0s 
or OTCs per sheet). SWLs apply 
the rules accordingly. Entries 

should be sent no later than 
December 15th. North American 

residents may send their ap-
plications and logs to: Hartwin 
E. Weiss W30G, PO Box 440, 
Halifax PA 17032 USA. Others 
may address entries to: Klaus K. 
Zielski DF7FB, PO Box 1147, 
D-6455 Erlensee, West Ger-
many. 

EUROPEAN COUNTRY LIST: 

C31, CT1, CT2, DL, DM, EA, 
EA6, El, F, FC, G, GC Guer, GC 
Jer, GD, GI, GM, GM Shetland, 
GW, HA, HB9, HBO, HV, I, IS, IT, 
JW Bear, JW, JX, LA, LX. LZ, Ml, 
OE, OH, OH0, OJO, OK, ON, OY, 

OZ, PA, SM, S, SV, SV Crete, SV 
Rhodes, SV Athos, TA1, UA1346, 
UA2, UB5, UC2, UN1, UO5, UP2, 
UO2, UR2, UA Franz Josef Land, 
YO, YU, ZA, AB2, 3A, 4U1, 9H1. 

(  HAM HELP 
I would like info on 10m FM 

conversions (except 73 articles 
and K9EID's book), especially 
for Japanese HF rigs; 29-MHz 
amplifiers; access details for 10 
FM repeaters and the use of 
CTCSS and touchtone. All let-
ters answered. 

Ash Nallawalla VK3CIT 

53 Chirnside Ave. 
Werribee, Vic. 3030 

Australia 

I need manuals and/or sche-
matics for the following pieces 
of equipment: Nems Clarke, 
250-1000 MHz tuner, type 
2501000-1; countermeasures re-
ceiver, type 17A4, General Elec-
tronics; Servo Corporation of 

America VHF receiver, Model 
R5200-A2; and Cohu Electron-
ics, Inc., Kintel Division elec-
tronic galvanometer, Model 
204A. 

Robert Sondack VE2ASL 
260 Bellerive 

St-Luc, Quebec 
Canada JOJ 2A0 

I wonder if anyone would 
know where I can obtain a cir-

cuit diagram for an Echophone 
EC-1 which was a popular radio 
receiver in 1938 to 1943 or so. If 
not, could anyone supply the ad-
dress of a radio historical soci-
ety? Thank you. 

Warren Smith KH6A0 
525 Pauku Street 

Kallua, Oahu HI 96734 
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WHAT'S UP, DOC? 

DEPARTMENT 

I can't go into specific details 

at the moment, but suffice it to 

say that the long-awaited "clean 
sweep" of our amateur bands is 

on to rid them of all sources of 

willful and malicious interfer-

ence. Actually, it started to get 

up a full head of steam last 
spring, mainly on the west 

coast, but now reports are com-

ing in that deal with the is-

suance of warning letters, of-
ficial citations, and show-cause 

orders on a rather grandiose 
scale nationwide. To say that 

the FCC is on the warpath is 
definitely an understatement. 

Since there will probably be 
ongoing litigation in regard to 

many of the show-cause orders, 
I won't report on any specific 

case at this time. I can say that 
the clean-up is not being limited 

to repeater jammers and users 
of foul language. Those who in-
terfere with HF nets and other 

organized amateur operations 
have also come under the gun of 

the FCC's enforcement branch. 
Nor do I foresee any end to 

these rigorous enforcement pol-

icies in the near future. Also, 

most amateurs I have spoken 
with are delighted at this turn of 
events. They feel that it's about 

time that those who claim to 
regulate our service show that 

they have the ability to make 
their rules stick. 

But there is the other side. 

Some of those the FCC is clamp-
ing down on claim that the Com-
mission has no right to regulate 
what they say over the air, in 

what way they say it, or who 

they say it to! In essence, their 
claim is one of having "the right 

to yell fire in a crowded theater," 
and in their minds it becomes 

your responsibility to ignore 

what they say. I've heard uncon-
firmed rumors that a number of 
those served are banding to-
gether, pooling financial re-

sources, and vowing a fight on 

the matter to the US Supreme 

Court. Other rumors say that the 

( !WWI Ng ws  
Bill Pasternak WA6ITF  American Civil Liberties Union 
do The Westlink Radio Network  has been approached for repre-

Suite 718  sentation on the basis that the 

7046 Hollywood Blvd.  current enforcement action by 

Hollywood CA 90028  the FCC violates various as-

pects of individual civil rights. 
And here's the funniest one of 

all. Again, the rumor mill has it 

that the majority of those now in 
trouble with the FCC blame the 

ARRL for their plight. I consider 

this ironic in that the only thing 

the League has done thus far 

has been to form another ad hoc 
committee. If the League is re-
sponsible for the clean-up, it's 

news to those who are really the 
responsible parties. Who are 

they? If you have followed this 
column for any length of time, I 

think that names and callsigns 

like Joe Merdler N6AHU and Ray 
Frost WA6TEY are familiar. 

While the ARRL formed commit-

tees, these amateurs and others 
took to the world of politics. 
They worked through their legis-
lators to make enforcement of 

the amateur rules a top priority 

with the FCC. It has now be-

come quite clear that they have 
been successful. 

The end of the fight to combat 
the problem is not yet in sight. 

As has been heard on the ham 

bands many times, by many of 
you first hand, jammers have 

openly stated that taking their 

licenses away won't keep them 

from jamming. And, as one ex-
pert on the subject has said, 

"Don't be surprised to see 

things get a lot worse before 

they get any better. It may take 
putting one of these jokers be-

hind iron bars for a few years to 

get the point across that laws 
were made to be respected and 

not broken." I don't see things 
getting very much better in the 

near future, but we can hope. At 
least an important first step has 

been taken, but it's going to be a 
long time before we really see 
the light of day. 

THE SCRRBA REPORT, PART II 

Last month we began what 

might best be termed a mini-ser-

ies about the future of UHF vol-

untary frequency coordination 
in southern California, and the 
problems being faced by this 

area's UHF coordination body, 
the Southern California Repeat-

er Remote Base Association. As 

I said last month, this report, 

compiled by Gordon Schles-

singer WA6LBV of the SCRRBA 
Technical Committee, may be 

primarily directed at the UHF 

system operators of this area, 
but it holds merit for any coor-

dinator or coordination council, 

especially those in the position 
of having far more relay systems 
looking for homes than channel 
pairs available. Basically, that's 

the problem facing SCRRBA 

and many other coordination or-

ganizations nationwide. 

SCRRBA is not an organiza-
tion known for chasing its own 

tail. It is basically a very quiet 

organization that has historical-
ly taken a very methodical ap-

proach toward voluntary coordi-
nation. I suspect that is the 
reason for its longevity and its 

success rate. Everything is care-

fully researched, and this report 

is no exception. We continue 
where we left off last month. 

THE VALUE OF A SOUTHERN 
CALIFORNIA UHF CHANNEL 

PAIR 

A few areas of the country list 

only one or two UHF channels in 

use in an entire state. In these 
areas, coordination of a UHF 
channel pair may well be as in-

formal as telephoning a fre-

quency coordinator and asking: 
"Should I use 449.100_200_300, 
or .400?" A decision is quickly 
made and recorded. 

In southern California, those 

system operators who originally 
obtained channel pairs for their 

relay stations from CARC coor-

dinators in the 1960s and early 
1970s may remember that at 

that time our coordination pro-
cedures were not much differ-

ent. While even then there was a 

significant population of the 

440-450 MHz portion of the 
band, we were not yet near 197 

operational systems. At that 
time the spectrum appeared 

boundless, and coordination 
was an easy matter. A telephone 
call would accomplish the pro-
cess, and there was little if any 

paperwork involved; several 

channel pairs at a time could be 

requested,  received,  and 
"warehoused." 

A current problem in frequen-

cy coordination arises, however, 

because some of our system 

owners have not yet realized 
that those golden days have 

ended. With our current massive 
occupancy of the band, every 
channel pair is now quite val-

uable. Every pair is in demand. 

Every pair has a potential appli-

cant ready to establish a ma-

chine upon it. The coordinated 

use of a UHF channel pair is no 
longer a casual matter to be ig-

nored or taken for granted. 
There are three different 

groups of mobile relay system 
operators involved with UHF fre-

quency coordination: operators 

of presently coordinated sys-

tems, applicants for coordina-

tion for new UHF systems, and 

the SCRRBA Technical Commit-
tee. Every group views the situa-

tion from a different perspec-
tive, although all have (or should 

have) a common interest in see-
ing the frequency coordination 

process from the standpoint of 

each of these groups. 

Some of the owners of 

presently coordinated systems 

may have the least accurate 
perception of the current state 

of our band. In a sense, this is 

understandable. Many of them 
undertook coordination some 
time in the past, perhaps more 

than 10 years ago. They estab-
lished their machines, have op-

erated and improved them over 
the course of the years, and 

some have not kept in touch 

with the progress in the devel-
opment of the band. Conse-
quently, in some cases their no-
tions about band utilization are 

outdated. Others, by contrast, 

have a very fine understanding 

of current trends and problems. 

THE APPLICANT FOR NEW 

FREQUENCY COORDINATION 

The availability of program-
mable scanners means that 

anyone can develop a list of ap-
parent activity on the 70-cm 

band. (Ed. note: This holds true 
for 2 meters, 6 meters with some 

scanners, and even 220 when a 
converter is used ahead of the 
scanner.) New scanner owners 

often begin keeping "re-

searched lists" showing, as 
best they can determine, which 

channels are in use and how 
they are identified. This informa-

tion could be used to program 

scanners to listen to "interest-
ing machines." but it can also 

be used as a guide to which 
channel pairs appear to be un-

used. It's therefore not surpris-

ing that the Technical Commit-
tee receives requests for exact 

frequency pairs which are de-
sired. However, the vast ma-

jority of these requests cannot 
be coordinated as requested. 

The Technical Committee is 
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well aware of the existence of 
scanner-generated research 
lists. From time to time we 
receive copies of various edi-
tions. The accuracy of these 
lists is generally, at best, poor. 
Some of them are correct... as 
far as they go, which is not very 
far at all. Others are grossly in-

accurate, sometimes to the 
point of being laughable. A few 

are badly outdated. All attempt 
to give the appearance of being 
"seriously professional." Such 
researched lists, however, are 
totally insufficient as bases for 
reasonable channel selection. 
Effective data, not obtainable by 
monitoring, are mandatory for 

any accurate and effective coor-
dination action. 
It must be stated that the 

chief function of the Technical 
Committee, as with any frequen-
cy coordination body, is to main-
tain an accurate, complete, and 
timely record of all UHF relay ac-

tivity in southern California. The 
Technical Committee record was 
initiated by the Inclusion of the 
old CARC UHF coordination 

files, which themselves were be-
gun nearly 20 years ago. To 
those records have been added 
the details of each frequency co-
ordination which the Technical 
Committee has performed, as 

well as the corrections, dele-
tions, and updates which we 

have received. 
The data base from which the 

Technical Committee coordi-

nates consists not only of a 
chart of frequency assign-
ments, but also the complete 
set of technical and operational 
data and histories for each relay 

system. Both parts are neces-
sary for performing accurate fre-
quency coordination; neither 
part by itself is sufficient. 
The data base is not perfect. 

No tabulation of activity as di-
verse as UHF mobile relay in 
southern California can be. But 
It is a data base which is... and 
must be far, far more accurate 

than anything else available. It 
Is, fundamentally, a data base 

upon which frequency coordina-
tion of additional systems into 
an existing congested environ-

men'. can be performed, with a 
considerable degree of confi-
dence that the new station can 
begin operation without creat-
ing or experiencing substantial 

interference. 

The Technical Committee has 
seen some past instances of 
new UHF mobile relay station 
operators, possessing copies of 

researched lists (or under the 
counseling of someone who 
does), merely selecting a "free 
pair" for themselves and going 
on the air without consulting the 

committee. The "self-coordina-

tion" obviously looked good, at 
the time, to the individual who 
performed it, else why would 

that particular pair have been 

chosen? Nevertheless, in an en-
vironment as congested as 
southern California UHF is to-
day (Ed. note: Also 2 meters and 
11/4 meters), there are no longer 

any "free pairs." Inevitably, 
there is another co-channel ma-

chine somewhere else in the re-
gion, and eventually the opera-
tors of the two machines will 
discover each other. Problems 
then ensue, typically resulting in 
a large expenditure of time and 
money before a resolution is ef-
fected. With over 300 relay sta-

tions in operation, an initially 
small problem in one corner of 
the region has the potential of 
becoming a much larger prob-
lem affecting a large number of 

systems and operators through-
out all of southern California. 
Each system owner must realize 
that he has a personal stake in 
the entire coordination system, 

a system which is now too com-
plex to be forgiving of small er-
rors or transgressions. 
Each potential applicant for 

UHF (Ed. note: Or any) frequen-

cy coordination, possessing a 
researched list and tempted to 
bypass the usual coordination 
process, must ask himself: "Am 
I performing coordination from 

a data base which contains at 
least 320 separate entries?", 
and "Do I have accurate tech-
nical data for the relay stations 
on my list?" If the answer is 
"no," then the individual must 
realize, or be convinced, that he 
is operating from a position of 
ignorance and that his actions 
are a potential threat to all 
members of the UHF communi-
ty. We can no longer tolerate 
self-coordination; those days 
are gone! 

THE TECHNICAL COMMITTEE 
AND THE SCARCITY PROBLEM 

(Ed. note: Here is the heart of 
any voluntary frequency coordi-
nation effort. It is the ongoing 

dedication of people who serve 
as coordinators or committee 
members that pulls it all togeth-
er. If they fail, it's a failure for all 
amateurs in a given area. In 

SCRRBA, we see the epitome of 
a successful coordination body. 

Many of those serving in its or-
ganizational structure have 
done so dating back to the 

CARC years. Building and nur-
turing a successful coordina-
tion body takes time, dedica-
tion, and understanding. The 

lack of abdication by those who 

have joined with SCRRBA is 
strong testimony for the people 
and principles with which the 

organization was founded.) 

The vast increase in the num-

ber of coordinated systems, to-
gether with the relatively con-
stant demand for new channel 
assignments, has greatly in-
creased the workload of the 
Committee. This increased 
workload is straining the Com-
mittee's ability to provide accu-
rate and timely new coordina-
tions and has prompted the writ-

ing of this special report. 

While much of the Commit-

tee's work is done on a continu-
ing basis, including handling in-
coming and outgoing corre-

spondence, updating records, 
conducting band-monitoring 
studies, etc., all actual coordina-
tion actions are accomplished 
only at Committee meetings. It 

has been the Committee's prac-
tice to try to meet relatively 

often in order to keep on top of 
the coordination applications. 
However, increasing travel 

costs have mandated some-
what less frequent meetings. In 
order for the Committee to func-
tion, members must assemble 
at one location. (Out here, this 

usually means either Los 
Angeles or Orange County.) 
Members travel from as far 
away as San Diego and Santa 
Barbara to attend; this can 

mean as much as 5 hours of driv-
ing time for some, with no reim-
bursement of expenses. Since 
SCRRBA coordination is of the 
voluntary, amateur-sponsored 
kind, Committee meetings oc-
cur at night or on weekends. 
Every meeting entails loss of 
leisure time which could be 
spent with family or working on 

radio systems. 

Hand in hand with the occu-
pancy of the UHF band (Ed. 

note: Again remember that the 
band in question depends upon 
your own particular geographic 

locality...this is written in re-
gard to southern California UHF, 
but in this region it could be 
applied to 10 meters, 2 meters, 
and 220. In a year or so, we 

will apply it to six meters as 
well.) has gone increased length 
of Technical Committee meet-
ings. Whereas it formerly re-
quired 15 minutes to handle the 
average request for coordina-

tion, including selecting an ap-
propriate frequency pair and en-

tering the action onto the coor-
dination data base, it now aver-
ages one hour to do the same 
job. While a few applications 
can still be handled in the pre-
vious 15-minute period, others 
may require in excess of 2 hours 
if the application is a difficult 
one. Consequently, Committee 
meetings are always marathon 
affairs. 

SUMMARY TO DATE 

In parts I and ll of the SCRRBA 
Special Report, we have seen 

the problem facing the coor-
dination body for one band in 
a highly populous geographic 
region. First we had a general 
overview, and now we've had di-
rect insight to the problems of 

frequency coordination. Unless 
you have served on such a com-
mittee (and your editor spent 8 

years with the Southern Califor-
nia Repeater Association in var-

ious functions), you have no 
idea what performing this seem-
ingly simple task entails. I know 
what it is to give of my personal 
time, doing so week after week 
and year after year. I know first-
hand of the hardships involved in 
being a member... an active 

member of such an organization. 

I also know that it is impossi-

ble for such organizations to 
make everyone happy. The coor-
dination process dictates that 
somewhere along the line some 
individual or group will be un-
happy if for no other reason than 
the channel pair they long to 
possess is already in use by 

another. 

Reality dictates that for a vol-
untary coordination body to be 
successful, it must be prepared 
to face any eventuality. For in-

stance, with many areas of the 
nation already saturated with 
FM two-meter activity, many 
manufacturers seem intent on 
making 450 the next big 
VHF/UHF marketplace. There's 
nothing wrong with this in my 
book, as this is the name of the 
game in our free enterprise 
system. But even they must be 
accountable to the amateurs of 
a given area, and there are some 
geographic locations that do 
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not lend themselves to UHF 

transient relay mobile communi-
cation. Southern California is 
one of them. 

Of the some 320-odd UHF re-

lay systems now operational in 
Southern California, only 13 are 

"open" or "public access," as 
SCRRBA refers to them. Of 

these, only 6 serve Los Angeles 
proper. All the rest are "private" 

category machines that do not 

welcome transient operators 
even if the transient happens 

upon the proper CTCSS access. 

I may be wrong, but unless some 

drastic changes happen to the 
thinking of most UHF operators, 

changes I doubt will take place 

in the foreseeable future, I doubt 
if any major inroads will take 
place on 450 by the average ham 

in this region. The very structure 
of the band precludes it. The 

manufacturers of new equip-
ment may and hopefully will find 

success in other major markets, 

but I would not want to bet my 
advertising budget on southern 
California. The place is just too 
set in its ways. 

But even SCRRBA recognizes 
this problem, if one deems it to 

be a problem, and is planning on 

ways to cope with it. SCRRBA is 

perhaps the most successfu 

voluntary coordination body ir 
the nation mainly because the 
have an eye on that famed ex 

pression, "Plan Ahead." We wil 
conclude this three-part mini-
series come January, since next 
month we have a special Christ-

mas column for you. Till 

then.... a Happy Thanksgiving 

from those of us who write the 
late shift from Los Angeles. 

LEAKY LINES 

Dave Mann K2AGZ 
3 Daniel Lane 
Kinnelon NJ 07405 

The editors of QST saw fit to 
include in the Correspondence 
Section of the September issue 

a letter that really opens a can of 
worms that needs to be exam-

ined with care. The writer of the 
letter takes the position that the 

neighbors of an amateur are en-

titled to enjoy a vista unclut-
tered by antennas. He equates 
this right with his own right to in-

sist that nobody play loud rock 

music after 1 o'clock in the 

morning. The comparison, aside 

from being both odious and fool-
ish, is mischievous and can 

cause trouble. For if ever we al-
lowed ourselves the luxury of 
blithely permitting such spe-

cious arguments to be injected 
into the general question of 

community zoning, we would be 
begging for the establishment 
of highly dangerous precedents 

that could be used over and over 

again by unsympathetic, hostile 
local government groups. 
What possible analogy can be 

drawn between noisy public dis-

turbances after midnight and 
the inherent right of the posses-

sor of a federal license grant to 
exercise the privilege conferred 

through the issuance of the li-

cense? There is no analogy; the 
two are as unalike as bananas 
and stalks of celery! 

The writer further states that 
he purchased his home "know-
ing full well that no flagpoles, 

clotheslines, garbage cans, or 

outside antennas were al-
lowed." Not allowed by whom 

and by what sort of a covenant? 
If he is referring to the builder of 

a development who establishes 
such sanctions as an integral 

part of his plans, then he is cor-

rect. But in all other cases he is 
wrong. It may be proper for a 
community to insist upon cer-

tain limits of one sort or another, 
based upon sound engineering 

and safety, and upon avoidance 

of property line infringement, 
but it is improper for the com-

munity to condemn and outlaw 

all antennas generically. The 

term is literally a catch-basin, 
totally unspecific. It runs a 

broad gamut, embracing any-
thing and everything from the 

simple dipole or whip through 

yagis, quads, rhombics, long 

wires, phased arrays of dozen of 
types and configurations, and 
some which have not even yet 

been devised! The sentence 

betrays an astonishingly naive 

attitude that one would never 

have thought would be ex-
pressed by any mature amateur. 

In the first place, such disal-

lowances have been successful-
ly beaten down in test after test 

in the courts. Communities fre-
quently attempt to sanction var-

ious uses of property by owners. 

If the individual is foolish and 
pliant enough to accept it with-

out raising a ruckus, the town or 
county gets away with it. So 

what this man describes as 

"knowing full well" is merely an 
admission that he is willing to 

turn up his toes and play dead 
for the zoning board. He ought 

to  have  written  instead: 

"... knowing full well that the 
town disapproved of antennas, 

but that this disapproval could 

not stand up if I chose to fight 
against it." 

Now, in the matter of "laws 

that make others pay to prevent 
our hobby from being a nui-

sance to them," the writer is en-

tirely balled up. For years it had 

been demonstrably evident that 
the manufacturers of TV receiv-

ers, hi-fl units, and other elec-

tronic entertainment devices 
willfully and deliberately omit-

ted adequate filtering and 
shielding in order to make larger 

profits. In a vast majority of cas-
es involving complaints of RFI 

and TVI to the Federal Commu-
nications Commission,the ama-

teur stations concerned were 
proven to be blameless, and the 

devices of the complainants 

were shown to be at fault. Fur-

ther, it can be shown that literal-

ly hundreds, if not thousands, of 

appliances of every sort have 
been made and sold which radi-

ate interference in violation of 

radio regulations. Laws which 
compel compliance with state-

of-the-art technological stan-
dards are not inappropriate in 

any way, for they merely force 

manufacturers to do what they 

are supposed to do in the first 
place. 

I am not being fractious; I am 

just growing a bit weary of the 

arguments of hams who ill-ad-

visedly want to run and hide, 
who feel that they would rather 

switch than fight, who think that 

it is best not to make waves. I 

don't know just how important 
his radio hobby is to this particu-
lar writer. But I do know that to 

hundreds of thousands of us it 

is very important indeed. We are 
not about to play the "shrinking 

violet" every time some local po-
litical hack or shyster waves an 
arbitrarily written local ordi-

nance in our faces and threat-

ens us with dire consequences. 
We are willing to fight for the 

rights conferred along with the 
license grant, a right which 

generally supersedes the petty, 
picayune statutes formulated 

by persons with neither any un-
derstanding of the Bill of Rights 

nor any inkling of the splended 

record of public service and in-

novative contributions to the art 
of communications run up by 
the amateur service. 

Incidentally, I think it is some-

what interesting, if only coinci-
dental, that the same issue of 
QST carries an editorial on the 
subject of RFI, as well as a re-

port on a recent reversal on ap-
peal where there had been a 

conviction on one of these ma-
lignant regulations of which I 
have been speaking. 

This chosen avocation of ours 
did not arrive at its present state 

of popularity and growth 
through the docility of a pack of 
passive dilettantes. We have a 

long tradition of passionate in-

volvement and dedication to our 

hobby, notwithstanding the 

phlegmatic indifference of a few 
among us, who, like the writer of 
that letter, not only back down in 

the face of challenge, but also 
convince themselves and at-

tempt to convince others that it 
is right and proper to do so. 

On the day that amateurs 

become willing to accept the re-

pression of our activities with-
out a murmur, we will be wit-

nessing the beginning of the 
end of ham radio. And if we ever 

become resigned to the idea 
that we exist merely through the 

sufferance of others, that our 

operation is contingent upon 
tolerance from those who are 

prejudiced against us, then we 
will richly deserve to be flushed 

right down the drain! Among 

other qualities demanded of us, 
one that stands high is militan-
cy. For just as in life in general, 

the continuance of ham radio al-

so depends upon the exercise of 
the instinct for self-preservation. 
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The only thing in the letter 
with which I agree is the last par-

agraph, but even that is some-

what flawed because he implies 

that we should be reacting to 

pressure from the so-called anti-

antenna movement through 

technological growth. The fact 

is that such growth has always 

come about through the natural 

curiosity and inventiveness of 

the amateur community rather 

than as a reaction to the 

pressure of outside forces. This 

process will continue. And the 

adversity posed by the activities 

of our foes will merely intensify 

and reinforce it. 

In passing, I must observe 

that this is the very first time in a 

long and rewarding relationship 

with the hobby that I eve, heard 

of any amateur who equated 

"making the community more 

beautiful" with the elimination 

of antennas! I never met a ham 

who failed to view a fine anten-
na installation as a thing of 

beauty. 
Well, perhaps the answer is 

that this particular ham is not as 

dedicated to the hobby as most 

of us are. Say, listen... maybe 

he's a real-estate developer or 

the owner of a beachfront con-
dominium building. He sure 

sounds like one! 
Enough of this, except to reit-

erate my wonderment toward 

the impulse that caused the 
QST editors to select this parti-

cular letter out of the hundreds 

which must arrive every month. 

Perhaps it was their way of play-

ing "devil's advocate" and they 

hoped to provoke dialogue on 

the subject. If this is so, then I 

politely tip my hat in their direc-

tion. For they have afforded me 

an opportunity to express some 

thoughts on it, too. 

I sincerely trust that others 

will have detected the sour notes 
in this masochistic, self-flagel-
lating cantata of capitulation to 

our adversaries. And I hope that 

there will be a flood of letters 
written to QST to belie the false 

contentions of the writer. They 

merit the condemnation of every 

amateur who is interested in 

preserving ham radio and pro-

tecting it from the sniping to 

which it is constantly exposed. 

The very notion of bowing our 

heads submissively and failing 
to fight against unfair antenna 

sanctions should be repugnant 
to every amateur. We must not 

allow ourselves to become sec-

ond-class citizens simply be-
cause others happen to dislike 

us or our chosen hobby. As the 

old British motto puts it: Let 

right prevail. 

( DX 

Yuri Blanarovich 

Box 292 
Don Mills 
Ontario M3C 2S2 

Canada 

VE3BMV 

SALUTE TO CW 

Who needs it? The answer is: 

you and everybody else. Why? 

Because it separates the ham 

from the rest of the crowd and 

all those big-mouth, rever-shut-

up screamers and list operators. 

Let's have a look at a few points. 
1. CW is the most reliable 

mode of communication. It can 

be copied at times when even 

SSB signals and other modes 

become unreadable. It is quite 

common to find that when the 

SSB signals are just fading out 
into the noise, staticns switch 

to CW and it is like magic —sig-

nals are still readable and the 
difference is equivalent to 2-3 

S-units. This is the reason why 
CW is used where there is the 

need to communicate at very 

low signal levels, such as VHF 
moonbounce, 160 and 80 DXing, 
remote area DXpeditions, etc. 
2. It takes a little bit of devo-

tion and work to master the 

speed. This is what separates 
the true-blue ham from.  those 

who are in the hobby to mess 

things up and deregulate it to 

the 27-MHz "state of the art." 
3. Some are saying that CW is 

the old-fashioned mode, out-

dated and dying. Well, I think we 
are in for big revival. It is not dy-

ing; there are still a number of 

stations that can not afford SSB 

or more sophisticated rigs, and 
they have to home-brew their 
equipment. A CW rig is the 

easiest thing to build. Now with 

the explosion of computers, we 
will see more and more opera-

tors going back to CW and away 

from all those list undertakings. 

We can perhaps standardize 

one or two speeds on CW and let 

the computers talk to each other 

or to people. The wonderful 
thing is that they are compatible 

and could be fully automated. It 
also makes more sense to use 

CW than RTTY or ASCII, mainly 
for the possibility of com-

municating with those who have 

only ears. The present state of 

the art allows us to use fairly 

simple decoders and with the 
proper filtering and stability of 

today's rigs, it should be a 

relatively easy thing. Not to 
mention that keyboards make 

the CW machine quality perfect 
and easy to use. 

4. Coherent CW is making its 

inroads and is offering another 
about 12 dB of signal-to-noise 

advantage. This offers another 
step of improvement. By narrow-

ing the bandwidth on the receiv-
er, we are making more room on 

the band; stations are able to 

get closer to each other. 

5. There is a breed of opera-
tors who are operating almost 

exclusively on CW, away from 

the lists, etc. You can't help but 

feel much better when you tune 

down below the phone bands. 

The old ham spirit still lives 

there. 

6. Numbers of expeditions 

have found that they can work 
the stuff much faster on CW 

than on phone. Sound strange? 

Not really. You can separate the 

stations much better on CW, 

especially when the pileups 
tend to get very heavy. With all 

those compressors adjusted for 
20 dB of compression, there is 

more crud on the band than 

modulation. Sometimes they 

can even manage to ORM their 
own signals. You can quite often 
hear the background noise 

louder than the actual opera-
tor's voice. 
So don't throw your key or 

keyer away; whenever you feel 

like it, give it a try. Besides, a 
number of countries and expedi-

tions operate only CW. So be 
ready when you need that one. 

One note to CW operators: 

Some rigs have drive control on 

the transmitter. It is important to 

set the level just below the point 
where there is no more increase 

in the transmitter power when 
increasing the drive level. It may 

seem that it does not matter, 

since there is no more signal go-
ing out. It makes a big difference 
on the signal quality; clicks and 
wide signals start coming out of 
the transmitter and give you a 

bad image among the fraternity. 

So be sensitive to that level set-
ting and keep it clean! 

Another note on the technical 
side: Be aware of your frequen-

cy. With the SSB rigs, good fil-

tering and single signal recep-
tion, it is important to know if 

you are equivalent to USB or 

LSB on the filter. This is impor-

tant for the receiver calibration, 
especially when you want to 

operate close to the band edge. 

The best thing is to use the zero-
beat frequency. Some rigs use 

USB and some LSB for CW, so 

sometimes there could be over 
one or two kHz difference. 

It is also important to know 

your transmitter offset on CW. 

Most rigs have offset around 1 
or 1.4 kHz. When you operate 
transceive and you prefer tone 

around 500 Hz, when you call 
the stations you would be about 

800 Hz or so out. If he is using a 
sharp CW filter, he might not 

hear you, especially when the 

bands are crowded (more impor-

tant in a contest!). The best 
thing with the transceiver is to 

use RIT with the receiver and off-

set it in order to match the fre-
quencies on receive and trans-

mit. It is not uncommon to find 

some stations off frequency by 
as much as 3 kHz. Most hard-

core CW operators use a sepa-

rate receiver/transmitter com-

bination, and there you can tell 

exactly where you are. So if you 
have a transceiver, it pays to find 

out where your signal is on 
transmit, and if it needs adjust-

ment, most rigs can be adjusted 

by trimming the CW transmit 
offset capacitor. 

Vince Thompson K5VT 

Vince is a real delight for 

those hard-core CW operators. 
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Vince is making an extensive 
tour through Africa and has put 
a number of very rare countries 
on the air. He operates just 
about exclusively CW and the 
operation is first class. No 
wonder, he belongs to the 
FOC—the First Class Operators 
Club. He is working them 

fast—that means at high rates 
and good high-speed CW. He 
follows the propagation and 
tries to adjust his operating 

hours so he can satisfy just 
about everybody who needs 
him. He prefers the 15m band 

and can be found around 
018-025 from the band edges. He 
usually operates split, listening 
from 1 to 6 kHz up. QSL cards go 
to his home call, K5VT. 
So far, Vince has put on the 

air the following calls: 7P8CF, 
9Q5VT,  TN8VT,  9U5AV, 
S79WHW, S9VCT. Next on his 
program were supposed to be: 
5V, 5U, TT8, and possibly others. 
Bad tongues are saying that 

Vince goes to see the licensing 
officer who is ill. Being a doctor, 
he "fixes" him and the rest is a 

snap—a license in hand for an 
otherwise inaccessible rare 
country. Hi. 

Vince is doing an excellent 
job and has to be congratulated 
for true high-quality operating 

and the choice of the countries 
he has activated. 

Some Tips 

How does one catch Vince 
and others that operate in a 
similar style? Here are some 
crude recipes: 

First you tune across the 
band and you usually spot the 

big pileup. There is always a 
reason for that, so you can start 
looking for it. Most of the time, 
that reason is that rare DX is 
usually sitting a few (3-5) kHz 
below the bottom edge of the 

pileup. Then you have to start 
tuning very slowly and carefully 
to find him. Slowly, because he 
is usually coming back in short 
bursts of calls and reports, and 
you can very easily pass over 
him. If you have a rotatable 
antenna, it is also good to know 
where is he coming from so you 

can get enough signal for the 
receiver if he is weak (like 
VU7AN). Once you have found 
him and know who it is, half of 
the work is done. If you need 
him, then you have to do the 
other half—work him. 
The most effective way of do-

ing that is to find out his 
operating style or technique. 

Where is he listening? Is he pick-
ing the calls randomly at dif-

ferent frequencies, or is he go-
ing up the band or down? Try to 

find the stations he is working 
and establish the pattern. Once 
you know that, try to "tailgate" 
the last guy worked on the fre-
quency or just slightly up or 
down. With a reasonable signal, 
this is usually the quickest way 
to work him. It is well worth 
spending the time to find out the 
pattern. 

Or you can just pick the fre-
quency and keep calling until he 
finds you. It is almost equivalent 
to the lottery , but it works, too. 
This procedure, of course, ap-

plies to the split-frequency 
operation, which most DXers do 
use. Those that work on the 
same frequency get usually 
snowed under the never-ending 
pileup, and nobody can even 
hear them coming back to the 
stations. 

Another important thing is to 
not call when someone is send-
ing his report; be civilized and let 
him complete the contact. Oth-
erwise, you will drive the DX 
away and nobody will get him. I 
have heard Vince asking the 

W6.. for his report and not get 
it, because others just kept call-
ing him. After a few tries he gave 
up and quit. Proper thing to do. 
What a difference in working 

our Japanese friends. If you ask 
for a stations with a "J" in the 
callsign, only the one that has 
the "J" in the suffix comes back, 
not the whole of Japan! What 
discipline and politeness! The 
net result is that many stations 

work the rare one and everybody 
is happy. Can you get the same 
result if you said: "QRZ W-some-
thing?" or "QRZ l-something?" 
No way, everybody all of a sud-
den forgets his callsign and ac-
tually tries to convince the poor 
DX that it is him that he has 
heard. The result? Big mess. 
So what will the good opera-

tor do? He will throw in his 
callsign once or twice and wait, 
giving the DX a chance to come 
back to somebody. Try it; it 
works! But we all have to do it. If 
we try to be the last one in the 
pileup, then everybody wants 
that and the result is a never-
ending screaming pileup and 
vanishing DX. 

CO WW DX CW Contest 

This contest is a great oppor-
tunity to do some fishing for the 
rare ones and brush up on the 
rusty CW (oops, Morse code) 

and also observe some operat-
ing tricks and tactics by the big 
guns. 

A number of rare expeditions 
are being planned and one can 
easily work his first 100 coun-

tries on that weekend. It is 
always the last weekend in No-
vember. Don't forget to send the 
log from the contest; sponsors 
always appreciate that. 

We are looking for some pic-
tures and stories from the ex-

peditions or any DX stations. So 
please send pictures and a few 
lines about yourself. Many are 
curious to find out how you look 

and what are you running. 

DX NEWS 

CE0X San Felix Island. This 
very rare spot was to be ac-
tivated by WB1GDQ, N4CNL, 
WB9AAD, SV1JG, M AX, and 
possibly SV1IW. Apparently per-
mission to operate has been 
granted and the latest info was 
that they should be starting 

around October 15th. 
Juan Fernandez Island. 

CEOZAC and CEIDZAD, a YLJOM 
team, are on the island for about 
three months, starting in Sep-
tember. 

FB8WG Crozet Island. Ru-
mored to be on around the 10th 
of September by a group of 
French operators. 
HS1AMC Thailand. Apparent-

ly the bad news from there is 
that amateur radio activity was 

again suspended, so we will not 
hear them for a while. HSCHS 
operated during the CQ WW CW 
contest. 

Belize. A J9 prefix will replace 
the VP1 prefix. 

W6SOT/LX Luxembourg. 
Please QSL via KA5CCO and not 
via KA5CCD. Same for his oper-
ation as W6SOT/3A. 
S9, Sao Tome Island. Ac-

tivated by K5VT. Another opera-
tor should be stationed there 
very soon. If he obtains his 
license, he should be active for 
about two years. 

UA1PAM Franz Josef Land. 
Operator Slava active around 
14017 2000Z. QSL via UK3SAB. 
VElA WS/1 Sable Island. 

Mostly CW; QSL via W3HNK 
(ran out of VE managers?). 
VE1BLI1 St. Paul Island. QSL 

via W3HNK. 
K9MK/VP2A and KN5N/VP2A 

Antigua. All cards go via K9MK. 
VP2MMR Montserrat. Operat-
ed by Dick Bash. Makes you 
wonder if he used his books to 

get his license. It sounded more 
like someone from the 27-MHz 
crowd than the amateur. Hi. QSL 
via KL7IHP. 

VP8 South Orkneys. Stations 
VP8ZR, Denis, QSL via G3KTJ, 

VP2AJL Op. Ray QSL via Signey 
Island, Stanley, Falkland Island, 
and VP8AEV Bob. They are all 
on Signey Island, quite frequent-
ly on 15m around 21272. 

VP9CB Bermuda. Please QSL 
direct or via bureau to VP9CB 

and not to VE3MPZ/VP9. 

Andaman Islands. VU7AN 
showed up surprisingly. Signals 
were very weak on the east 

coast. VE3BMV Razor Beams 
scored that one. Operation 
mostly on 15m CW around 
21095. QSL via VU2WTR. 

VU7 Laccadives. JA group is 
planning to operate before the 
end of October. 

XZ5A, XZ9A Burma. Still quite 
active and easy to work. They 
are showing up on some lists, 
but also operate "solo" and split 
on 15 and 20m. Bad news from 
the ARRL is that apparently 
those stations are not to be ac-
cepted for the DXCC. Some 
don't care if the ARRL gives its 
blessing; they simply work them 

and collect the cards. It seems 
strange that stations operated 
by the nationals from the coun-
try where they live are not con-
sidered "kosher." Do I have to 

send my license to Newington 
so all those that worked me can 
use my QSL cards for the DXCC 
credit? I would think if there is 

no doubt about the presence of 
the station in that country, then 
it should be OK. Operations by 
comedians that can travel by 

boat from NY to Antarctica in 5 
hours should be questioned. 

1A0KM Sovereign Order Of 
Malta. Apparently even after the 
recommendation of the ARRL 
DX Advisory Committee, this 
was not accepted as a separate 
country. Another Muppet show? 

3C1MM Equatorial Guinea. 
Worked on CW early August. 
QSL via EA1QF. 

707LW Malawi. Quite active, 
mainly on 15m working lists and 
solo (much faster). QSL cards 
are being received and are good 
for DXCC. 

Top Ten Most Wanted Countries 

According to The DX Bulletin 
(K1TN), the list is: BY, VS9K, XZ, 
LA, VU Lac., VKO, 70, XU, FB8W, 
VU7 And. It looks like about two 

or three can be easily blown off 
that list before the year's end. 
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( HAM HELP 
I am looking for work in the 

electronics field in the Knox-

ville, Tennessee, area. Will be 
able to start February 1, 1982. 

My experience includes 20 years 

working on transmitter and re-

ceiver equipment from dc to 

GHz. I have an Extra class ama-

teur license and First Class ra-

diotelephone license with radar 

endorsement 

Herman F. Schnur 

115 Intercept Ave. 

North Charleston SC 29405 

I have an R336/GRC26 Army 

radio receiver made in Septem-

ber of 1951, with a tuning range 

of 1.5-18 MHz. 
I would like to convert this 

unit to an rf generator, vfo, or 

heterodyne exciter.  I hope 

someone may be able to help 
me. Any information you can 

give will be greatly appreciated. 

Kevin Neal 

Rte. A, Box 2214 

Flippin AR 72634 

I am in need of help to repair a 

Canadian No. 19/MK III wireless 

HF surplus transceiver. The tun-
ing dial is jammed. Any MK I, MK 

II, and MK III units for spare 

parts are needed. Also, any con-
version info and manuals are 

needed. Please write and let me 
know what you've got. I'll reim-

burse printing and postage ex-
penses. Thank you. 

Jim Miyagawa WD8NRG 
1529 Woodland 

Portage MI 49002 

I am in need of the manual 

and schematics for the Collins 

•KWS-1 transmitter and associ-
ated power supply. I will gladly 

pay for reasonalbe reproduction 

and shipping costs. 

John C. Lane WA8VEU 

2400 Gannon Rd. 
Howell MI 48843 

I need a manual on the AM 
1955A/GRC amplifier-converter 

which operates on 600-1000 
MHz, as well as a manual on 

the RP-119/GPH signal data 

-eproducer. 

Roy W. Johne W9NNM 

201 West "A" Street (4) 
Iron Mountain MI 49801 

I neec a little help getting a 

manual for the Wilson T-1402SM 

hand-held transceiver. I would 

also like the sheet on the touch-

tone pac and the T-15-NC drop-

in charger. 

I will gladly pay all copy costs 

and pos•age. I have copving fa-
cilities available. 

Any help you can give will ba 

very much appreciated as I am 

dreading the day the radio quits 

and I nave to work on it. 

Carl Hattan KOBZU 

PSC Box 6752 

Patrick AFB FL 32925 

need a schematic and any 

other -nformation I can get for a 

Monsanto counter/time r• (Model 

101-131i. I will pay for schemat-
ic/manual (or copy) or I can copy 

and return original. Thank you. 

Nicholas Santillo 

Box 22, RD 1 

Sycamore PA 15364 

Does anyone know where I 

can get my Standard SR-C 145B 

repaired? 

Don Sywassink K7ZIO 
4525 Paseo  rruza 

Sierra Vista AZ 35635 

I need a mixer coil for an 
HQ-170 Hammarlund rece ver— 

top slug 455 kHz and bottom 
slug 3035 kHz. I am repairing the 

receiver for a man with M.S. and 

any help would be appreciated. 

Jon Andrews Wilt2YVL 

PO Bcx 222 

Greenlawn NY 1174C-0222 
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William Tucker W4EXE 
1965 S. Ocean Dr., 15-G 
Hallandale FL 33009 

Cartography for Kerchunkers 
making repeater maps 

JAX 
6o4o-6640 
6130-6730 
6160-6760 
6205-6805 
625o-685o 
6280-6880 
7645-7045 
7690-7090 
7795-7195 
7900-7300 
7990-7390 

NICEVILLE 
6130-6730 

PAHOICEE 
4650-5250 

PLANTATION 
4770-5370 
6190-6790 
7930-7330 

SANFORD 
6130-6730 

SEBRING 
7870-7270 

FT. LAUD 
4510-5110 
4630-5230 
6310-6910 
6355-6955 
6430-7030 
7630-7030 

GAINESVILLE 
6190-6790 
6220-6820 
6310-6910 

CLERMONT 
6295-6895 
7780-7180 

COCOA BCH 
6430-7030 

DAYTONA BCH 
7750-7150 
7840-7240 

HALLANDALE 
6250-6850 

JUPITER 
6025-6625 

LAKE CITY 
7750-715o 

LARGO 
6370-6970 

MELBOURNE 
6010-6610 
625o-685o 
6385-6985 

PALATKA 
7660-7060 
7930-7330 

ORLANDO 
6040-664o 
6100-6700 
6130-6730 
6160-676o 
6220-6820 
7720-7120 
7825-7225 
7990-7390 

TAMPA 
4890-5490 
6160-676o 
6190-6790 
6235-6835 
6265-6865 
7630-7030 
7705-7105 
7750-715o 
7810-7210 
7840-7240 
7945-7345 
7975-7375 

COCOA 
6280-6880 

CRESTVIEW 
6430-7460 

DISNEY WLD 
7900-7300 

HOLLYWOOD 
6085-6685 
6385-6985 

KEY WEST 
6340-6940 

LAKE PLACID 
6445-7045 
7645-7045 

LECANTO 
6355-6955 

MILTON 
6100-6700 

OCALA 
6010-6610 

PERRY 
6370-6970 

PENSACOLA 
4510-5110 
6160-6760 
625o-685o 
7750-7150 
7930-7330 

SINGER I SLD 
4570-5170 
7765-7165 

ST. PETE 
4850-5450 
6310-6910 
7600-7000 
7660=7060 
7915-7315 
7960-736o 

ARCADIA 
7675-7075 

BRADENTON 
6010-6610 
6220-6820 

CRYSTAL HIV 
7870-7270 

EUSTIS 
7855-7255 

FT.MYERS 
6190-6790 
6280-6880 

LAKELAND 
4690-5290 
4830-5430 
6085-6685 

LIVE OAK 
6340-6940 

NAPLES 
6070-6670 

OKEECHOBEE 
7795-7195 

PLANT CITY 
4560-5160 
4870-5470 

SARASOTA 
4530-5130 
6130-6730 

RUSKIN 
7705-7105 

ST. CLOUD 
6190-6790 

W. PALM BCH 
6070-6670 
6145-6745 
628o-688o 
7960-736o 
VERO BCH 
6o4o-664o 

BELLE GLADE 
4850-5450 
7600-7000 

BROOKSVILLE 
6115-6715 

DELAND 
7960-7360 

FERNANDINA 
6010-6610 

FT. PIERCE 
6130-6730 
7810-7210 

Fig. 1. Sectionalized list of repeaters. 
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LAKE WALES 
7930-7330 
LAKE WORTH 
7885-7285 

MARIANNA 
6070-6670 

N.P.RICHY 
6025-6625 
6070-6670 

ORANGE PK 
6070-6670 

PANAMA CITY 
6340-6940 
7990-7390 

POMPANO BCH 
6010-6610 

SAN ANTONIO 
6280-6880 

TICE 
6115-6715 

TITUSVILLE 
6070-6670 
6310-6910 
6370-6970 

WINTERHAVEN 
6055-6655 

BOCA RATON 
6220-682o 

BRANDON 
7765-7165 
7990-7390 

DEERFLD BCH 
7720-7120 

DEFUNIAK SPR 
7720-7120 

FT.WALTON B 
6190-6790 
6280-6880 
7600-7000 

Afew years ago, on one 
of several trips to New 

Jersey to visit with our 
children and grandchildren, 
I found myself with a 
microphone in one hand, a 
repeater manual on my lap, 
and my dear wife, Janet, 
struggling with a large road 
map trying to pinpoint the 
location of Podunk Hollow 
where there was supposed 
to be a repeater on .16/.76. 
"There must be an easier 
way!" I thought. 

Before making the next 
trip, I made up repeater 
maps for each state I would 
be passing through, by 
marking repeater frequen-
cies directly on the map at 
their exact locations. In this 
manner, I could determine 
whether or not I was within 
range of the various repeat-
ers and operate according-
ly. Two-meter mobile oper-
ation then became a real 
pleasure. 

Repeater maps can be 
made up in several ways us-
ing standard-size road 
maps. Depending on the 
number of repeaters at a 
given location, sufficient 
space on the map can be 
covered with typist's white 
correction fluid and, when 
dry, repeater frequencies 
can be neatly inscribed on 
top by hand. A black, felt-
tip pen can then be used to 
provide an outline of the 
white area to greatly im-
prove visibility. Another 
method is simply to use 



white paper sections cut to 
iize as paste-ons at repeater 
ocations on which frequen-
:les are inscribed. 

I recently made up a 
-epeater map of Florida 
:Fig. 2) which is being 
distributed by Florida Skip, 
an intrastate, non-profit 
monthly publication) A 
handy 11" X 17" size, it is 
printed on a heavy, pale-
green, 60-weight paper. (It 
was to be displayed in that 
size as a center-fold spread 
in Florida Skip on much 
lighter white paper.) 

The  map  was  con-
structed using an 11" X 17" 
state map put out by auto-
rental firms. After a thor-
ough study of the various 
repeater manuals and the 
latest Repeater Council 
listings, a request was made 
to all trustees to send me 
up-to-date  information 
about their repeaters as to 
correct frequencies and 
location. I then typed a sec-
tionalized list of Florida 
repeaters (excluding closed 
repeaters) on 81/2" x 11" 
white bond paper, using a 
typewriter with a carbon 
ribbon for good reproduc-
tion clarity. (More than one 
sheet was required to list all 
the repeaters. Fig. 1 is a 
reproduction at 69% of its 
original size.) 

The typewritten sheet 
was then photostatically 
reduced to 40% of its 
original size so that the sec-
tions could be cut out and 
pasted directly on the map. 
After a careful paste-up, a 
black felt-tip pen was used 
to outline the white areas. 
Because blue areas such as 
the ocean and lakes do not 
reproduce too well in black 
and white, the entire state 
as well as the larger lakes 
were outlined in black to 
provide better reproduc-
tion. 

The repeater listing ac-
cording to frequency also 
was typed on 81/2 " X 11" 
white bond paper and 
reduced to 40 %. This list 
has proven to be very 

useful, especially with the 
new two-meter rigs with 
scanning capabilities. After 
the entire paste-up has been 
completed, the rest is up to 
your local printer. 
This repeater map has 
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been very enthusiastically  Reference 
received in Florida and 
probably would be much 
welcomed in other states. It 
is indeed a worthwhile proj-

1. Map available for $.25 and a 
business-size SASE from Andy 
Clark W4IYT, Editor, Florida 
Skip, PO Box 501, Miami 

ect for an active two-meter Springs FL 33166. 
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Fig. 2. Repeater map of Florida. 
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George M. Ewing WA8WTE 
PO Box 502 

Cheboygan MI 49721 

Ten-Meter Lunch Hour 
ham radio for school kids 

M arch has always been 
a bleak time of year 

for school kids in northern 
Michigan. Christmas vaca-
tion is long past and Easter 
break is still several weeks 
in the dim future. Once the 
craziness of basketball 
tournaments is over, there 
is little to do but study, 
stare at giant snowdrifts 
that half-cover the win-
dows, and daydream of 

spring. Our high-school 
librarian, in a valiant effort 
to cheer up a blah faculty 
and student body with any 
sort of colorful diversion, 
was recruiting displays to 
liven up the big glass cases 
around the sunken main 
floor reading room. 
I had had a ham radio 

display the year before that 
had met with quite a bit of 
student interest, and I 

resolved to try again. Along 
with the usual OSCAR pic-
tures, photos of exotic DX 
islands, and fancy equip-
ment, I planned to include 
some simple, low-cost gear 
that the average ninth- or 
tenth-grader with a part-
time job and a modest bud-
get could realistically af-
ford. From years of ex-
perience working with teen-
agers, I've found that next 

Students listening to another school station in Florida. The poster at the left listed license 
requirements and privileges. 
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to problems with the code, 
the one thing that tends to 
discourage young people 
interested in amateur radio 
is the perceived high cost of 
the equipment. 

Experienced hams know 
that it is perfectly possible 
for a beginner to get on the 
air for little or no cash 
outlay, using used or bor-
rowed gear, surplus, or even 
home-brew rigs (with a little 
friendly coaching from a 
more advanced builder), 
but the school kid just start-
ing out doesn't realize this. 
He or she sees the ads in the 
magazines for rigs costing 
kilobucks — plus riceboxes, 
kilowatt amplifiers, beams, 
towers, and elaborate satel-
I ite installations. The 
average kid knows how 
much money the dealers 
are asking for fancy CB gear 
and tends to assume that 
ham gear, with its greater 
power, range, and number 
of "channels," must cost 
proportionately more. 

The display case was pre-
pared with equipment, 
books, photos, and maga-
zine articles to be changed 
weekly and new material 
rotated in for a six weeks 
period. An attempt was 
made to include as much 
simple, home-brew, and 
low-cost equipment as 



Ned Workman, yearbook advisor and old Army radio 
operator, impresses everybody with high speed CW copy. 
Since this was taken, he has become KASKQY. 

possible. Along with the 
other gear, a complete 
Novice station was laid out, 
consisting of a Heathkit DX-
60B, HG-10 vfo, and La-
fayette HA-63 receiver. 

This display hadn't been 
in the case for more than a 
few minutes before re-
quests from students and 
faculty members began 
coming in: Why not take 
the gear out of the glass 
case and actually put it on 
the air, perhaps during 
lunch hour or after school? 

I promised to take the 
matter under consideration 
and then sat down to think 
it over. There were some 
potential problems. I had 
tried an operating display 
two years before with the 
help of a couple of other 
area amateurs, but with 
mixed results. Because of 
severe antenna limitations 
imposed by the location in 
the building, we had been 
limited pretty much to 
operating with a small ver-
tical antenna on twenty 
meters. A barefoot trans-
ceiver with a less than ideal 
antenna had left us with a 
dearth of contacts, espe-
cially on phone. The stu-
dents had enjoyed the dis-
play, but the results were 
less than exciting and hard-
ly seemed to justify the has-

sle of setting up and string-
ing long coax runs out of 
the way of the students who 
had to be able to use the 
library during regular 
school hours. 

After  considerable 
thought, I came up with 
what seemed to be a more 
practical plan. High-power 
SSB on the 20- or 15-meter 
phone bands wasn't the an-
swer. We'd no doubt make 
contacts, but the whole 
point of showing what 
could be accomplished 
with inexpensive gear and 
modest power would be 
spoiled. Daytime in March 
was just about the peak of 
the season for 10 meters, 
and there was more and 
more low-power AM gear 
on the air now, thanks to all 
the CB conversions. An 
8-foot vertical could be 
raised above the surround-
ing metal-framed buildings 
and should give good 
results. The good audio 
quality of AM would be 
easier for the students to 
follow, as many had had 
trouble with the highly 
compressed, filtered, and 
often QRM-blessed voices 
in the pileups on 20. 

The final installation in-
cluded the DX-60B and vfo, 
the Lafayette receiver, an 
swr bridge, a home-built kit 

This display was changed every few days, with an effort to 
include as much home-breve and low-cost gear as possible. 
Students marked DX contacts on the world map as they 
were made. 

frequency counter to check 
up on the calibration and 
keep us in the band, and a 
large hi-fi speaker so that 
class groups could follow 
the QS0s without straining 
their ears or having to share 

earphones. Outside, in the 
enclosed courtyard that 
was the only possible an-
tenna site, we raised a 
makeshift 24-foot T-mast 
made of 1 x 4 lumber 
nailed together and painted 

Touchy tuning, but that rare DX is still hanging in there. 
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The antenna. The ground in this inner courtyard was five or 
six feet below outside ground level. 

with the school colors. An 
8-foot aluminum tube was 
the 1/4 -wave vertical radia-
tor, with three wire radials 
also serving as guys. With 
the addition of a piece of 
wooden dowel, the entire 
radiating part of the anten-
na was above roof level, al-
though a three-story metal 
gym to the south might 
block some of the best DX. 
Since my school prepar-

ation period overlapped 
with the three half-hour 
lunch periods, I would be 
able to be in the library over 
a 90-minute period each 
day between 1130 and 1300 
local time, just about right 
for the skip to be in on ten. 
The first day's operating 

began with a fifteen-minute 
dead spot, when there was 
nothing to be heard on the 
band but fluorescent lights 
and the arc welders in the 
metal .shop class down the 
hall. But a minute or two 
later, there was a guy in 
New Mexico calling CQ mo-
bile, his blistering 3-Watt 
converted CB rig booming 

in ten over nine; then he 
was drowned out by several 
DX stations speaking Span-
ish, and the fun was on. 
In all, we made about 

two hundred contacts and 
spent a lot of time eaves-
dropping on as many more. 
A couple dozen of these 
were DX on AM, including 
Zagreb, Hamburg, the Ca-
nal Zone, and several from 
Great Britain. This is 
nothing compared to what 
a serious DX station would 
do in a contest, of course, 
but it was felt that a leisure-
ly, rag-chewing approach 
would be more interesting 
to the students than just 
trading signal reports for a 
QSL. Big world and North 
American maps were kept 
posted on the wall and on 
the operating table, with 
callsign districts marked off 
with felt markers on plastic 
overlays. New states and all 
DX contacts were marked 
on the maps with little discs 
of fluorescent orange paper 
donated by the librarian. 
The high points of stu-

"Now, where the heck is Victoria, Texas, anyway?" 

dent interest were a long 
(1-hour-plus) rag-chew with 
another high school student 
in Florida operating a 
school station (the W4 flat-
ly refused to believe the 
nine-foot snowbanks the 
Michigan kids were describ-
ing) and another long visit 
with a G3 in Lancashire. 
That particular day, the 
school was celebrating a 
1950s revival for a year-
book benefit dance, and 
the students were all in bob-
by sox and Fonzie jackets. 
The English ham was an old 
rock-and-roll fan from the 
50s, and he kept the kids in-
terested with tales of a re-
cent Bill Haley concert, 
British rock concerts, and 
soccer riots. The yearbook 
advisor amazed everybody 
by copying high speed CW 
with his trusty layout pen-
cil; he had to switch to a 
typewriter for copy over 35 
wpm, however! 

Overall, the project was 
a resounding success, 
though there were minor 
disappointments. The old 
receiver, while performing 
admirably on AM, was too 
touchy to tune SSB and CW 
satisfactorily, and much 
good DX may have been 

missed as a result. CW was 
also rather disappointing, 
although a few contacts on 
10 were made, and we load-
ed up the coax and ground 
radials with a random-wire 
antenna tuner and man-
aged to work a few Novices 
on 40 and 15 meters. The 
other disappointment was 
that we were unable to hear 
any OSCAR passes, al-
though several attempts 
were made. 

On the positive side, 
everybody's winter blahs 
were temporarily inter-
rupted, and enough interest 
was raised so that several 
students expressed interest 
in getting a Novice ticket. 
The community enrichment 
night school decided to of-
fer a licensing class that 
spring, with eight or ten 
people ready to sign up. 

I have no doubts but that 
the project was a worth-
while one, and the library 
staff agreed—despite the 
noise and cables strung 
around the room. All the 
ham-related materials were 
checked out from the li-
brary and remained in high 
demand for a long time 
after the lunch-hour station 
first went on the air.• 
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HAM HELP 
I need a schematic and/or 
lanual for a Central Electronics 
lultiphase rf analyzer, Model 
M-2. I will copy and return, all 

iostage paid. 

Marvin Moss W4UXJ 
Box 28601 

Atlanta GA 30328 

I need info on modifications, 
:lints, kinks, and improvements 
Nhich may be used on the Ra-
dio Shack Model AX-190 ham-
band receiver. 

John Dolan KA40X0 
PO Box 651 T.S. 

Greenville TN 37743 

I am in need of an assembly 
manual for a Mosley quad, Mod-

e MCQ-3B. In particular, I need 

the length of the wire elements 

William P. Smith K3LF 
RD #2 

Cold Spring Creamery Rd. 
Doylestown PA 18901 

I need schematics and manu-

als (both operating and mainten-
ance)  for  the  following 

equipment: 
1. Alltronics Howard Model "L" 

teletype converter; 
2. Heathkit "Twoer" ("Benton 

Harbor lunchbox"); 
3. DEI signal monitor, Model 
SM-7403; 
4. Kleinschmidt TT76 and TT98 

teletype equipment. 

SSG Gary Kohtala WA7NTF 
S + F Co., Box 918, USAISD 

Ft. Devens MA 01433 

The TR-9000's microproces-

sor is not the 6500-based chip 
mentioned in the AugLst, 1981, 
review. It is a NEC 650C CMOS 
microprocessor. This 4-bit de-
vice features 80 instructions, a 
2000-byte x 8-bit read-only 
memory, and a 94-byte x 4-bit 
programmable memory. The 
same chip (with different ROM 
memory) is used in Kenwood's 
TR-2400 and TR-7800. 

Paul Schmidt K9PS 
Crane IN 

Several errors crept into the 
September and October issues 
of 73. Here they are: 
• K7NZA's article, "That They 
Might Communicate," on pages 
66-69 in the September, 1981, 
ssue, incorrectly refers to J. C. 
Buckner as a J. C. Betner. Our 
apologies to Mr. Buckner. 
• Contesters, beginners and 
experienced alike may want to 

note several corrections for 
"The Contest Cookbook" which 
appeared in the October, 1981, 
issue. The correct Field Day ex-
changes are: 
CW: "K6ZM 1C EB de WB6CEP 
K" 
Phone: "K6ZM one charlie East 

Bay from WB6CEP, over" 

When discussing rest period 
strategy, author N6OP defined 
"short contests" as those that 
are 20 to 30 hours long. This 
category should also include 
the mini-contests—even those 

as short as four hours. 
• QS° party enthusiasts will be 
pleased to know about sever-

al new contests that can be add-
ed to Table 1 of the article "Con-
trolled Chaos," which appeared 
in the October, 1981, issue. 
Alabama holds their event on 
the fourth weekend in August; 
out-of-state stations are re-

quired to send their state. The 
second weekend should be re-
served for the New Mexico QS° 
Party. Out-of-state contestants 
need to relay a serial number 

and their state. 
Changes for Table 1 include 

the date for the Alabama con-
test; it's now scheduled for the 
fourth weekend in August. You 
can plan on working South Caro-

lina stations the second week-
end in March. Finally, the Ne-
braska square-off has been 

moved to the fourth weekend of 
the month listed and Vermont's 
QS° Party is now on the second 
weekend of the month listed. 

Tim Daniel N8RK 
73 Magazine Staff 

BEEPER III 

BP-3A: case, cable, standard 4-pin 
connectors   $39.95 ppd 
BP-3B: same as above, without con-
nectors   $36.95 ppd 
BP-3C: circuit board only, for 
Custom installations.  $29.95 ppd 

The Professional Touch 
Comes to Amateur Radio! 

• 893 produces a gentle ladruatabilar n.ph 
Peep to inclitatle key down  to. O W to 
nclicala troy Jo' 

• Prefect for lc* band use during nets 
arnerpencr . and under no's, COnditrona' 

• Great for UN' UHF. I" Offentet lot •flY 
re writer' 

• & mole nook up , 81,3 Plugs Into yovltl 
rnic connector your nuc o'ugs Into BO 3' 

• Desopned to, inaten1 noCra re, ntr net atê 
dant 4 prn rec connector easiiy rnod'fied 
eon suPPled 

• Wont, with •ny radio ens,' PIT line Hi 
grounded to xMT Virluelly all modern 

•  Mean CMOS corcurtry for foe 
power  OF prooti 

• One %roll battery Imo, rtcludeCH POeera 
BP 3 for up t.o ono veer , 

• Srneli. cornp•cl construction 2 343  • 
4 3.4 117,22 

•evel ,able tOard 0010  tor custom or 
repealer use COnunercei Quality , 

All models are assembled/tested and carry a 90 day ',meted warranty. We 
ship FIRST CLASSONSURED and we PREPAY shippiro in the U.S. Dealer 
ingurrres inured O NO residents please add 5% sales lax. Check or money 

,85 
order only 

;'_±:_,-.•FPX5rill INC. 3148 Dorf Drive, 
Dayton, Ohio 45418 

VAN I—PLATE 

WA1AIC 
VEHICLE 

CALL SIGN PLATE 
WEATHERPROOF — 

DURABLE PLEXIGLAS — 

YOUR CALL OR NAME IN ATTRACTIVE RA SED PLEXIGLAS 

LETTERS (SPECIFY BLACK OR WHITE I UP TC EIGHT WELDED 
ON A BLUE. WHITE. BLACK. RED OR BROWN PLEXIGLAS 
MOUNTING PLATE  OR CHOOSE THE ATTRACTIVE FLECK 
MOUNTING PLATE, SELECT FROM RED, GREEN, GOLD, BLUE 

OR SILVER COLOR 

ST D V A NI PL ATE  S9 95  FLE C K PL ATE. A DD $3 00  JF'S CH AR GE  St 95 

HE A VY CH R O ME FR A ME  S2.99  Z4 H OU R DELI VE R Y 

DEL UXE CH R O ME FR A ME  S7.99 

- SE N D 254 FOR 1981 CAT AL O G 

V A NI- P L A T E  C O MP A N Y 

P.O Box 136, W. Yarmouth, MA 02673 

(6171 394-8595 
437 

Two-meter H.T. Amplifier Kit 

c.43%Ns'' 

ask about 
our other 
UHF & VHF 
amplifier kits 

1.5 watts In - 20 out 
COR BNC in—SO-239 out 
small size: 1-3/16" x 3" x 4-1/2" 
Class C or AB1 

•••• 459  1398 Edwards Ave. 
Lakewood, OH 44107 

ORO ENGINEERING  (216) 221-9500 

UNSCR A MBLE 

SCANNER ACCESSORIES 
FREE LITERATURE 
501-623-6027 

ONE, INC., RT. 7, BX257 
HOT SPRINGS, ARK. 71901 

POLICE CODE 
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ANOTHER AEA BREAKTHROUGH! 
PRICES 20% LOWER FOR ISOPOLCANTENNAS 
The IsoPole antenna h 

IsoPoles have become th( 
The demand for IsoPole 

has installed an automate 
importantly we have lowei 
IsoPole antennas 20% low 
The IsoPole is designed 

masting up to 1'4" diamet 
VHF/UHF base station or 
The IsoPole antenna gi 

attributable to the antenna 
assures superior resistanc 
wind. IsoPole antennas 
proofed and made of top q 
nents. They use stainless si 
Amphenol connectors, cc 
tant aluminum alloys and 
material with excellent ME 
electrical properties. 
Note the typical SWR 

IsoPole-144 and the new I 

as the reputation for high quality, unique design and su per ior  per formance.  
? "standard of performance" in VHF/UHF base station antennas. 
antennas has grown steadily since their introduction. To meet the deman d, AEA 
d production line. We've actually improved the quality of cons truc tion  but mos t 
red production costs. This lower cost is now passed on to you with the price of 
er. 
for ease of installation. You can customize your mounting by using low cost TV 
er. (Mast not supplied.) More than ever, the IsoPole is the logical choice for a 
repeater antenna. 
ives you exceptionally broad frequency coverage. You obtain maximum gain 
's length, plus a zero angle of radiated power. The unique cone design (pot. pend.) 
e to icing and    
are weather 

uality eel hardware, hardware, 
irrosion resis-
a dielectricic 
?chanical and 

plots for the 
soPole-440:', 

▪  • 

There is an IsoPole antenna for 220 MHz also. See these fine antennas at your favorite dealer, or contact 
Advanced Electronic Applications, Inc. 
P.O Box 2160, Lynnwood, WA 98036 
Call 206/775-7373 

Brings you the 
Breakthrough! 

Prices and specifications subject to change without notice or obligation 

cnIAGAZINE offers you 

— more pages of articles monthly than any other amateur radio journal 
—new products, reviews, construction projects 
—and ways to save hundreds of dollars. 

1113c911AGAZINE offers you a great way to say c911ERRY GHRIST MAS. 
What better way to say 

c9MERRY GHRIST MAS to: 

—your friend 

—your boss 
—your business associate 
—even your father-in-law 

than with a subscription to 

73cWIAGAZINE. 

ear of 73 Magazine for Christmas (1 year/$25.00). 

Name   

Address   

City  State  ZIP 

Please enter a one year gift subscription to: 

Name   

Address   

City    State  ZIP 

Canadian $27/1 yr. only, US funds Foreign $3511 yr only. US funds 

73 Magazine • Box 931 • Farmingdale NY 11737 

All Christmas gift subscriptions will begin with January 1982 issue 
611'186 
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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. 

HICKSVILLE OH 
NOV 1 

The Defiance County Ama-
teur Radio Club will hold the De-
fiance County Hamfest and Flea 
Market on Sunday, November 1, 
1981, from 8:00 am to 4:00 pm at 
the Defiance County Fair-
grounds, Hicksville OH. Dona-
tions are $1.50 in advance and 
$2.00 at the gate. There will be 
free parking, overnight camping 
(October 31st), and trunk sales 

space. Doors will be open for 
setups at 4:00 pm on October 
31st, and table space will be 
available. First prize is a 2m 
mobile. For hamfest inquiries 
and table reservations, contact 
Ed Ballard, Jr., WD8JVV, RR 1, 
Roland Road, Sherwood OH 
43556, or phone (419)-899-4209. 

SOUTH GREENSBURG PA 
NOV 7 

The Foothills ARC will hold its 

annual swap and shop on Satur-
day, November 7, 1981, at St. 
Bruno's Church in South 
Greensburg PA. Doors will be 
open from 9:00 am until 3:00 pm. 
Registration is $2.00 each or 3 
for $5.00. All facilities are in-
door. Main prize is a Kenwood 
TS-530S HF rig. First prize is an 
'corn IC-2A hand-held. Talk-in on 
146.07/.67 and 146.52 simplex. 
For advanced table reserva-
tions, phone Chuck Hamman 
WB3HZM at (412)-837-9194 after 

5:00 Pm-

SELLERSVILLE PA 
NOV 8 

The R.F. Hill ARC will hold its 

5th annual hamfest on Novem-
ber 8, 1981, in the Sellersville Na-

tional Guard Armory, Sellersville 
PA. Doors will open at 7:00 am 
for sellers and 8:00 am for buy-
ers. There will be a grand prize, 
door prizes, refreshments, and 
heat. Talk-in on .28/.88 and .52. 
For further information, contact 
R.F. Hill ARC, Box 29, Colmar PA 

18915, or Chet Pierson K3TV, 

Box 336, RFD 1, Greenlane PA 
18054. 

NORTH HAVEN CT 
NOV 8 

The Southcentral Connecti-
cut Amateur Radio Association 
will hold its second annual Elec-
tronics Flea Market on Sunday, 
November 8, 1981, from 10:00 
am to 4:00 pm indoors at the 
North Haven Recreation Center, 
Linsley Street, North Haven CT. 
Admission is $1.00; children 

under 12 will be admitted free 
when accompanied by an adult. 
Sellers may set up at 9:00 am; 
spaces are $5.00. Refreshments 
will be served and door prizes 
will be awarded. Talk-in on 
146.01/.61 (W1GB). For informa-
tion about special arrange-
ments for commercial exhibi-
tors or for reservations (make 
checks payable to SCARA), con-
tact the Southcentral Connecti-
cut Amateur Radio Association, 
PO Box 81, North Haven CT 
06473. 

MASSILLON OH 
NOV 8 

The Massillon ARC will hold 
its 24th annual auction, Auction-
fest '81, on Sunday, November 8, 
1981, from 8:00 am to 4:00 pm at 
the Massillon Knights of Colum-
bus Hall, Cherry Road, Massil-
lon OH. Tickets are $2.50 in ad-
vance or $3.00 at the door. The 
flea market opens at 8:00 am 
and dealer tables are $3.00 per 
8-foot table. The auction, begin-
ning at 11:00 am, will include 
prizes of a Kenwood TS-130S, a 
Ten-Tec Argosy 515, and an 
Icom IC-2AT. Door prizes will be 
given away hourly. For further 
information or table reserva-
tions, send an SASE to Steve 
Nevel WD8MIJ, 1864 Massachu-
setts Avenue SE, Massillon OH 
44646. 

NEWMARKET ONT CANADA 
NOV 14 

The York North Amateur 
Radio Club will hold its fifth an-
nual flea market on Saturday, 
November 14, 1981, at the New-
market Community Centre, New-
market, Ontario. General admis-
sion is $1.50, which includes a 
door prize ticket. Admission for 
exhibitors is $3.50, which in-
cludes a door prize ticket and 
one table. Additional tables are 
$2.00 each. The flea market will 
run from 0800 to 1400 EST, but 
the doors will be open earlier for 
exhibitors. Talk-in on 146.52 
(VE3YNA) and 147.225/.825 
(VE3YRC). 

GRAND FORKS ND 
NOV 14 

The annual FORX ARC Ham-
fest and Banquet will be held on 
November 14, 1981, beginning at 
9:00 am. The A.V.T.I. and ban-
quet will be at the Ramada Inn. 
The registration fee for the ham-
fest is $2.00 and the banquet is 
$7.50. Talk-in on 146.34/146.94. 

Contact WB0BNR or KA0FIDN, 
or write WINBNR, Box 1638, 
Grand Forks ND 58201. 

STONE MOUNTAIN GA 
NOV 14-15 

The Alford Memorial Radio 
Club, Inc., will hold its 9th an-
nual Famvention on Saturday 
and Sunday, November 14-15, 
1981, at the Stone Mountain Inn, 
Stone Mountain GA. Activities 
include dealer displays and 
large flea market area. Registra-
tion is a $5.00 donation. Talk-in 
on 146.16/.76 and .52. For further 
information, contact Carl 
Nichols K4ZYK, Chairman, 1657 
Flicker Drive, Jonesboro GA 
30236; phone (404)-478-4515. 

FORT WAYNE IN 
NOV 15 

The Allen County Amateur 
Radio Technical Society, Inc., 

will hold the 9th annual Fort 
Wayne Hamfest on November 
15, 1981, from 8:00 am to 4:00 pm 
at the Allen County Memorial 
Coliseum, Fort Wayne IN. Ad-
mission is $2.50 in advance or 
$3.00 at the door, with children 
11 years old and under admitted 
free. There will be a large flea 
market, forums, and door prizes. 
The Coliseum charges a $1.00 

parking fee. Regular tables are 
$6.00 each and premium tables 
(on arena perimeter with curtain 
backdrop, ac power, and per-

sonal attention) are $20.00. Talk-
in on 146.28/.88. For more infor-
mation or pre-registration, write 
Allen County Amateur Radio 
Technical Society, Inc., Atten-
tion: Hamfest Committee, PO 
Box 10342, Fort Wayne IN 
46851. 

OAK PARK MI 
NOV 29 

The Oak Park High School 
Electronics Club will hold their 
12th annual Swap 'n Shop on 

Sunday, September 29, 1981, 
from 8:00 am to 4:00 pm at the 
Oak Park 1-igh School, Oak Park 
MI. There will be door prizes and 
refreshments. Admission is 
$1.50 in advance; $2.00 at the 
door. 8-foot tables are $5.00 in 
advance; $6.00 at the door. For 
reservatiors or more informa-
tion, send an SASE to Herman 
Gardner, Oak Park High School, 
13701 Oak Park Boulevard, Oak 
Park MI 48237, or phone (313)-

968-2675. 

FAIRBAULT MN 
DEC 5 

The Courage Center Nandi-
Ham System will hold its annual 
winter hamfest on Saturday, De-
cember 5, 1981, at the Eagles 
Club, Fairbault MN. There will 
be a flea market, a dinner at 
noon, a program, and prizes. For 
more information, contact Don 
Franz W0FIT, 1114 Frank Ave-
nue, Albert Lea MN 56007. 

HAZEL PARK MI 
DEC 6 

The 16th annual Hazel Park 
Amateur Radio Club Swap & 
Shop will be held on Sunday, De-
cember 6, 1981, at Hazel Park 
High School, Hughes Street at 
91/2 Mile Road, 1 mile east of 
1-75, Hazel Park MI. Tickets are 

$2.00 and tables are 754 per 
foot. Doors will open at 8:00 with 
the main prize drawing at 2:00 
pm. There will be plenty of food 
and free parking, plus hourly 
door prizes. Grand prizes are in-
cluded with the admission tick-
et. Talk-in on 146.52. For more in-
formation, send an SASE to 
Jack Field W8UPU, 1444 E. 
Evelyn, Hazel Park MI 48030. 
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W2 N S D/1 
NEVER SAY DIE 
editorial by Wayne Green 

from page 8 

strike holding our plane up for 
connections from the US. We'd 
avoided the problem in the US 
by driving to New York for the 
flight instead of starting from 
Boston or Manchester, New 
Hampshire, as we had first 
planned. Despite the late arrival 
hour, we were met at the airport 
by a ham/computer contingent, 
complete with my ham license 
and an HT to use with the local 
repeaters. W2NSD/ZS was on 
the air! 

The next morning, I woke up 
and opened the curtains of the 
hotel room...to find myself in 
the middle of a large city, com-
plete with high-rise buildings. It 
could have easily been Chicago 
or Philadelphia. I checked in on 
the 145.650 repeater and talked 
with a bunch of well-wishers. In 
minutes, I was being visited by 
Julius Lieberman ZS6AF, the 
local ham store owner and Ken-
wood dealer. He brought up a 
2400 HT, charger, and special 
cube tap to fit the weird power 
sockets. 

The day started out with an 
interview with the editor of 
Computerweek, followed by an 
interview for the local paper. 
Then I recorded a tape to be 
played over the ham network on 
Sunday, since I would be out of 
town at the time and might not 
be able to call in on the country-
wide net. In fact, I was flying at 
the time of the net, so the taping 
was a good precaution. 

In the afternoon, I visited 
ZS6AF's shack and managed to 
hook W2NSD/ZS up with 
W2NSD/1 in Peterborough... 
plus many more contacts 

around the US and through 
Europe. Then Sherry and I went 
on to dinner with a computer 
group, enjoying a banquet of 
South African seafood. 

With not a lot happening over 
the weekend, Saturday was the 
best time to take off for a couple 
of days of new country visiting. 
Dave Sommerville, who runs 
Rand Electronics, had arranged 

the flight to Swaziland for us. 
We met our pilot and Cessna at 
a nearby airport and then spent 
an hour trying to get the plane 
started. That wasn't critical in 
Johannesburg, but what if the 
plane turned stubborn in Swazi-
land? The hope was for the bat-
tery to charge up during the 
flight. 
It is difficult to build up a lot of 

confidence in a plane which 
takes an hour to jump-start, so 
perhaps we were a bit unsettled 
when we finally took off from 
Johannesburg and headed to-
ward Mbabane, the capital of 
Swaziland. I had my HT in one 
hand talking with Dave as we 
left and my camera in the other 
taking pictures of Johannes-
burg from the air. I soon was so 
wrapped up in making contacts 
through the various repeaters 
and snapping pictures of the 
farm country below that I forgot 
about the plane problems. 

When one thinks of Africa, 
one normally thinks in terms of 
dense forests, not flat farmland 
almost identical to our midwest. 
South Africa is a big country, so 
they probably have some for-
ests somewhere, but in the tri-
angle I covered during the next 
two days it was farmland, farms, 
and small towns...about 800 
miles of this. 
With 12 million blacks and on-

ly 4 million whites, I expected to 
see some sign of bush-type vil-
lages here and there instead of 
the European (and American) 
type of settlement. I didn't see 
anything like that until I crossed 
over into Swaziland. On the way 
in, I discovered the Swaziland re-
peater on 145.650 and contacted 
3D6AX, the chap who issues li-
censes for the country. He told 
me they had my authorization 
waiting for me and that it was all 
okay for me to start signing 
W2NSD/3D6 as soon as my 
plane crossed the border. I kept 
a sharp eye on the flying chart 
and made him my first 3D6 con-
tact as we went over the border. 

Doug Goldman 3D6BG, the 
proprietor of the Smoky Moun-

tain Hotel, was waiting for us 
when we landed. Not bad having 

a hotel owned by a ham...com-
plete with a nice ham station on 

the premises. That's a lot better 
than carting a big suitcase full 
of ham gear 25,000 miles, 
through customs people, and 
paying about $5 a pound for 
overweight now and then. Some 
countries make you put up a 
bond on ham gear which is more 
than the value of the equipment, 
to make sure you don't acciden-
tally leave it behind when you 
go. 

The hotel is made up of a 
group of small cottages, with a 
central building for the bar and 
restaurant. Not being much of a 
drinker, I can't say about the 
bar, but the food at the restaur-
ant was right up there with some 
of the finest places I've visited. 
Everything was superb! Doug, 
who built the place himself and 
trained all of the help, is looking 
for a buyer so he can travel and 
take it easy for a while. Running 
a hotel anywhere is difficult, but 
in a small country like this there 
are special problems .. . such as 
no people with any training at 
all. He had to teach the locals 
how to garden so he would have 
fruit and vegetables for the 
restaurant ...and so on. 

The night life in Mbabane is at 
one of the Holiday Inns. There 
are three of them, with two be-
ing right across the road from 
each other. Two have casinos, 
so we popped over there to see 
the action. The Devil and Miss 
Jones" was playing ... it seems 
that such pictures are forbidden 
in South Africa, as is gambling, 
so the South Africans come to 
Swaziland for their gambling 
and dirty movies. I dropped a 
couple of dollars in the slots and 
thought that was enough of a 
donation for the well-being of 
the country. 

The next morning, Doug took 
us for a tour, showing us the 
king's palace and the com-
pound next to it where the king 
lives with his 87 wives and 850 
children in small native huts. I 
got out of the car on a hillside to 
take a picture of the palace and 
was hassled by a truck driver 
who stopped and wanted to 
know from whom I had gotten 
permission to take that picture. 
Well, it's a pretty country, but I 
really don't need hassles like 
that. 

The king, by the way, has 
been in business for 70 years. .. 

the longest reigning monarch in 
history. He's still going strong. 
With that, we headed for the 

airport and my flight to Lesotho. 
I'll go into that a bit next month, 
along with some pictures of the 
trip. 

DIGITAL TRANSMISSIONS 

After all that fuss to get ASCII 
legitimized, perhaps it is time for 
the more experimentally minded 
to get cracking on digital trans-
missions. The more I think about 
this...and talk about it ...the 
more enthused I get. But let's 
move as quickly as we can to 
9600 baud (murs?) and not horse 
around with the slow stuff. 

Once we get these systems 
going, we'll have a corking good 
emergency system right there 
waiting for us. The idea for hav-
ing emergency nets set up with 
the net control polling the net 
stations automatically, waiting 
for any traffic to be sent digi-
tally, is exciting. With this sys-
tem, we can interface the small 
pocket computers with our rigs, 
type in a message and its desti-
nation, and the rig will take over 
when polled by net control, 
dumping the message at 7300 
words per minute... immediate-

ly forwarding it automatically to 
the addressee. We could in-
crease our traffic-handling 
capabilities by a thousand 
times or more. 

The startup for this, as I men-
tioned last month, can be with 
bulletin-board stations which 
can be accessed over the air. 
The caller would specify the 
transmission speed, whether it 
be 300, 1200, or 9600 baud. The 
RBB station would then send 
the menu and wait for the re-
sponse. This system is develop-
ing rapidly via the telephone 
these days and could just as 
easily be implemented over the 
air. Indeed, the gang here at 
W2NSD/1 is working on a proj-
ect to put an RBB service on... 
probably on 14.100 MHz... just 
above the RI group and below 
the Canadian phone band. 

To recap, the idea of a RBB 
station is that when you call in, 
you get a menu. Let's say you 
pick item #1 from the menu, DX 
news. Then you would get a list 
of the currently active rare DX 
stations, their known operating 
frequencies and times, operator 
name, QSL information...and 
so on. Bulletin boards are two-
way devices, so you would be 
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able to add to the information if 
you had any good DX news. 

#2 might be a status report on 
the latest FCC news. It might list 
the dockets up for discussion 
and the dates of reply, proposed 
rule changes, and recent FCC 
rule changes which have been 
implemented. #3 might be a 
listing of hamfests and conven-
tions, with the usual information 
on when, where, how much, who 

to contact, and so on. #4 could 
be a list of coming contests, 
with data on scoring, rules, 
where to send logs, and so on. 
#5 could be a place to list your 
tentative contest scores for 
comparison after a contest. #6 
could be a list of recent certifi-
cates announced. #7 could be 
satellite schedules...and so it 
goes. At 9600 baud you can offer 

a lot of service for a lot of users 
without running out of time. 

For the time being, I'd like to 

encourage all of the experimen-
tation possible, complete with 
reports and articles in 73 on the 
results. Without a lot of articles, 
we are not going to be able to 

generate the enthusiasm to 
make this really work. By the 
time we've published a couple 
hundred articles, I think we'll 
start seeing some commer-
cially-made digital gear appear-
ing...and the beginning of a 
whole new kind of amateur 
radio. 

If you have any problem get-
ting permission from the FCC 
for experiments, please let me 
know about it. As far as I know, 
they've taken the lid off amateur 
experimenting ...a very wel-
come relief after all these 
restrictive years...and we are 
again able to do some experi-
menting and pioneering. 

It took us about five years to 
get FM and repeaters popular, 
starting with the 73 Magazine 
push in 1969...and the publish-
ing of hundreds of articles, a 

lot of books, symposiums all 
around the country, and so on. 
Perhaps in five years we will see 
a similar change as a result of 
digital communications. 

HIGH SCHOOLS 

As I pointed out to the people 
in Brazil and South Africa, the 
electronics technology of any 
country is directly proportional 
to the number of hams in that 
country. This is why Japan is 
getting so far ahead of us in 
many technical areas these 
days. They have over 500,000 

amateurs...the great propor-
tion of whom are active. We 

have a bit over 385,000 hams, of 
whom perhaps 500/0 at the most 
are active. So we have to sit here 
and choose between Japanese 
television sets, video recorders, 
ham transceivers, HTs, calcula-
tors, talking clocks, cameras. . . 
and so on. 
The answer to the situation is 

for us to get going with more 

hams. I frankly view this as an 
emergency situation for Ameri-
ca. The FCC can help by provid-

ing rules and a licensing situa-
tion which will best encourage 
the entry of new hams. The 
ARRL can help by getting as 
many clubs as possible to think 
in terms of ham growth. We 
need to get into a 33% growth 

pattern, not the present 3%.  
or even the 11% we had in the 
1950s and up until the "incentive 
licensing" disaster. 
The best approach I see to 

getting things going is to bite 
the bullet as far as our rules are 
concerned ...and then move 
ahead with our ham clubs and 
get into every high school in the 
country and spread the word. 

After over 40 years of ham-
ming, and publishing for 30 of 
those years, I have to admit that 

I still don't really understand 
what it is about amateur radio 
that grabs kids of 14 and 15 

years of age. I know that I was 
excited about the ability to talk 
with other people... and that 
working DX was kind of the ulti-
mate thrill in this line. But I've 
watched thousands of kids be 
exposed to the same idea and 
come away bored. What is it? 
I've had it happen in my own 
shack. A nearby school sent 
over a batch of students in the 
right age group. I put on the 
show, with a few contacts with 
Europe and Asia. . . and nine out 
of the ten kids yawned and re-
tired to another room where it 
was less noisy. The tenth 
couldn't be pried away with ice 
cream. 

If we can ever discover what 
the button is that gets pushed, 
perhaps we can start pushing 
that button in all of the high 
schools. 
Why am I stressing the 

14-year-olds? Well, most of the 
studies of ham licenses have 
shown that about 50% of all 
newcomers to amateur radio are 
either 14 or 15 years old. Further, 
about 90% of these kids are 
trapped for life, going into elec-

tronics or communications later 
on as a result of their interest. If 

you read any magazines or 
newspapers, you know that 
Japan is way ahead of us in en-
gineers and technicians...and 
unless we do something about it 
there will be no catching up. 
Well, Japan has been pushing 
ham radio in their high schools 
for years and it may be no acci-
dent that they are now ahead of 

us in electronics technology. 

The Japanese ham maga-
zines run whole sections of pic-
tures of high school club activi-
ties. I wrote about this a few 
months ago and asked for some 

pictures from our clubs to en-
courage this type of develop-
ment. I'm still waiting for the 
first picture. That tells me some-
thing. 
Ham clubs can work with high 

schools to put on amateur radio 
demonstrations. They can help 
to set up clubs, with club mem-
bers coming in to give talks and 
theory discussions. They can in-
vite the students to come to club 
member stations to work some 
DX, AT, and other ham interests. 
With the present affluence of 
kids...and the relatively low 
cost of a ham station... there 
isn't a lot of demand for club 
stations any more. When I was a 
kid, an AM phone station of any 
power was a very expensive 

matter. Heck, the cheapest 
crummiest ham receiver sold for 

$30 (about $450 in 1981 dollar-
ettes). I had a medium perfor-
mance receiver and it ran me 
about $1,350 in today's Monopo-
ly money. Of course, you had to 
build your transmitter then... 
there weren't enough hams to 
make it worthwhile to sell them 
commercially (we had only 
40,000 hams). But even a 
modulation transformer for a 
500-Watt rig cost about $5,000 in 
today's money. That's why club 

stations were popular then. 

I'll be talking further with the 
FCC about this situation...and 
perhaps something can be done 
to even get a word into the White 
House about the need for hams 
as a genuine American emer-
gency. If we do manage to get in-
to another war, we don't want to 
have to set up defense con-
tracts with Japan for our elec-
tronics equipment. 
Just as a reminder...per-

haps timely in the face of the 
"plain language rules" which 
essentially delete any reference 
to the reasons for amateur radio 

to exist as a service...one of 
the basic reasons for amateur 
radio, as stated in the old rules, 
had to do with providing a group 
of trained electronics people for 
times of emergency. When WWII 
came along, we had 50,000 
hams and 80% of them went in-
to the armed services. Yes, 80%. 

Many of these hams went rtght 
into military training schools to 
teach civilians the basics of 

radio and r3dar. My class at the 
Radio Materiel School on Trea-
sure Island, as I have mentioned 
before, had virtually 100% ham 

instructors...and a bunch of 
hams in the classes. That was a 
super school. 

Well, we don't have a war 
coming up...1 hope... but we 
do have economic warfare right 
now and it is going strong. This 
is a war that we are losing. We 
have already fallen so far behind 

in our electronics troops (engi-
neers and technicians) that even 
at a 33% growth rate of hams it 
will take us until 1990 just to 
catch up to Japan. 

AFRICA IN PERSPECTIVE 

Having visited a number of 
African countries... and boned 
up on most of the rest of them 
through bcoks, talks with hams 
who have worked in them, or via 
letters from hams living in 

them...1 think I have a good 
grasp of the overall situation. It 
is not comforting. 

In a great many of the coun-
tries, you lave an educational 
situation which has no good 
solution. After generations... 
hundreds of years...of tribal 
living, where the women did 
most of the work and the men 
hunted now and then, there is a 
strong resistance to either work 
or education on the part of the 
men. 
The next problem is one of 

leadership. With educational 
levels so low, there is not a lot of 
communications between peo-
ple and thus it is relatively easy 
for a small group to take over a 
country. Once in power, they 
have two main objectives...to 
stay in power and to get as 
much out of it as quickly as 
possible. In one country after 
another, I've seen aid money 
from other countries going into 
the Swiss bank accounts of the 
rulers and their close bud-
dies... with little ever getting to 
the people. The rulers have no 

incentive to make long-range 
plans to help the country be-
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cause they know they will not be 

around to reap the benefits. 

This is not a good situation 

from the ham point of view be-

cause if we are going to get 

hams in these countries, we are 

going to have to start with rela-

tively well-educated peo-

ple ... and there are very few of 

these. Then we are going to have 

to try to interest these few peo-

ple in amateur radio and spend-
ing the time to get further educa-

tion in electronics...all without 
any help from the government. 

Further, a ruling regime really 

doesn't want a bunch of people 

who are able to have private 

communications because that 

makes it too simple for them to 

plot to take over the country or 

to organize terrorist acts. 

Those of you who have been 

reading my editorials for any 
time know that I'm an optimist 

and that I try to think in terms of 

solutions to problems. Well, 

here's one where I have no solu-

tions. I see all but one or two 

countries in Africa (out of 57) go-

ing downhill...away from civili-

zation. That doesn't provide 

much of a prospect for the 

development of amateur radio. 

KAHANER REPORT ) 
Larry Kahaner WB2NEL 

PO Box 39103 

Washington DC 20016 

JUST ONE WORD 

Like that salesman in the 

movie "The Graduate," I just 
want to say one word. No, not 

plastics. 
Deregulation. 
It's in the stars for ham radio. 

The FCC is on a hands-off 
kick, not just for amateurs, but 

for those in all other services: 

broadcast, common carrier, CB, 
marine, even business radio. 

The attitude change was inevit-

able, and I wish I could say it 
stemmed from some great kar-

mic enlightenment by the Com-

mission. It didn't. It reflected the 

FCC's only logical response to 
rapidly changing technology 

and, to a lesser extent, a citizen-

ry tired of petty rules. 

At one time, conditions 
forced the FCC to keep a close 
watch on the airwaves. Unso-

phisticated radio gear, splattery 

transmitters, and unselective re-

ceivers made everyone's life 

miserable. Without meaning to 
do so. communicators and 

broadcasters continually inter-
fered with each other. 

Then came the technology 

boom. You pulled a switch and 

talked. You twisted a dial and 
your receiver picked up only one 

station, eliminating those 
around it. Your TV sported auto-

matic fine tuning. All that tech-

nology forced the FCC to look at 
things differently. Not immedi-

ately, mind you, but the Com-
mission did finally respond. 

For instance, the FCC recent-

ly ended the once necessary re-

quirement that a First Class li-
censee be on hand at a radio or 
TV station. Unless you're a 

broadcast engineer who worked 
like crazy to get his license, 

you'll have to agree that the 
ticket really isn't necessary. You 

turn the station on; you turn the 

station off. The newer high-tech-

nology transmitters rarely go 

blooey anymore. No need to 

watch it out of your eye corners. 

And when major trouble occurs, 

you call the serviceman. His 

pocket beeper ferrets him out 
quickly, even in the deepest, 

darkest saloon. 

The same goes for tele-

phones. AT&T convinced the 

FCC that no one should be al-

lowed to interconnect any de-
vice —such as automatic an-

swerers or speed dialers —to 
their telephone lines because it 

would degrade the system. Only 
Western Electric, Bell's sup-
plier, knew how to build equip-

ment good enough for the sa-

cred network, said AT&T. The 

FCC bought that argument for 

quite a while until it finally real-
ized that others could build stuff 

just as technically sophisticat-

ed as Western Electric. It dereg-
ulated that part of the common 

carrier rules now permitting you 

to connect equipment to your 

telephone as long as it meets 
certain specifications. 

And while the FCC got com-
fortable relaxing rules spurred 

by technology, it embarked on 
deregulation not necessarily 

caused by state-of-the-art ad-

vances. Radio broadcasters, for 

example, don't have to adhere 

anymore to rules which pre-

scribe how much public service 
time they must air each week or 
how many commercials they 

send each hour. It's now up to 
each station. 

Deregulation fever is spread-

ing throughout amateur radio. 
Several years ago the FCC re-

laxed rules on log-keeping, 
mobile identifications, and a 

few other small items. Everyone 

seemed to like the changes ex-

cept some old-timers and, in-

terestingly enough, some just-

weaned hams. For reasons only 

a PhD in sociology understands, 

these people feel cozy with con-
strictions and revel in restraints. 

No matter; deregulation is in 
full swing, and a just-released 

FCC report gives us great in-

sight into where the deregula-

tion future lies for hams. 

Now, I'm not much on govern-

ment reports. Sure, some of 

them make fun reading, like the 

GAO studies that show how 
Congressmen pay two bucks for 
a haircut because their barber-

shops are taxpayer subsidized. 
But this isn't always the case. 
Most government reports re-
main dull and dry. 

Not so with the FCC report 

titled "Deregulating Personal 
and Amateur Radio." It's from 

the Office of Plans and Policies, 
the closest thing the FCC has to 

a think tank. They form projec-
tions, raise questions, and sug-

gest innovative, often radical 

answers to old, crusty problems. 

Keep in mind they didn't just 

issue a "report." That's too ba-
nal for OPP. It's officially 

dubbed a "working paper." 

Despite  the  high-brow 

moniker, it's written simply, pre-

sented so an FCC commission-

er can understand it. Although 

authors Alex Felker and James 
Brown warn that: "The opinion 
expressed in this paper is the 

authors'. They do not necessari-
ly reflect the policies or views of 
the FCC or any other organiza-

tion or individual," we know who 

signs their checks. They're on 
the same floor as the FCC 

commissioners. 

One of the main points of this 
70-page report is that the FCC 
should eliminate minor rules 

partly because of new technolo-
gy, partly because it would en-

courage new technology. 

The paper said: "A number of 
regulations seem inconsistent 

with the goals of the amateur 
radio service. They probably no 

longer serve any useful pur-

poses either because of tech-

nological advances or because 

they were based in the first 

place on overly pessimistic pre-

dictions of trouble that might 
arise. Although individually 

these regulations are not ser-

ious constraints to goal 
achievement, collectively their 

impact might be significant." 

For example, the authors sug-

gested the FCC drop restric-

tions on automatic repeaters. 

They indicated that equipment 

is reliable enough, and the state-

of-the-art advanced enough, 
that any problem —such as a 
stuck transmitter which so ter-

rifies the FCC —could be han-
dled with little trouble. The pres-

ent restriction, they said, pre-
vents experimentation with 

spectrum-efficient techniques 
such as packet switching, elec-

tronic mailboxes, and other dig-
ital modes. 

One reason the FCC dragged 

its red-taped feet on allowing 
hams to send ASCII was that it 

couldn't monitor transmissions. 

That argument never held water, 

the paper suggested, because 

hams are generally self-regulat-

ing, and besides, the FCC hardly 
listens anyway. 

Unfortunately, that same con-

cern still permeates the Com-

mission. When the FCC met 

earlier this year to discuss 

whether hams should be al-
lowed to use the new mode 

known as spread spectrum, 
Commissioner Abbott Wash-

burn, at first, objected. He said 

that because the FCC couldn't 
monitor  spread-spectrum 

transmissions, some hams 
might operate illegally. 

Fortunately, Jim McKinney 

(who was then Chief of the Field 
Operations Bureau, now Chief 
of the Private Radio Bureau) 

quelled his fears and said hams 
could be trusted. Subsequently, 

the Commission issued a notice 

of inquiry; comments are wel-
comed and encouraged. 

The report emphasized that 
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the Commission bears respon-
sibility for slowing technical 
progress. It stated: "If there is 
criticism of amateurs from not 

being more technically ad-
vanced, it might be misdirected. 
Perhaps one should place some 
responsibility on the regula-
tions, not the licensees. Sub-
stantially more regulatory flexi-
bility than the service now has 

would be desirable." 
The report also said that the 

FCC should relax identification 
requirements to allow amateurs 
greater opportunity in using new 
modes without having to sign on 
and off in Morse code or voice. 
Some other suggestions includ-
ed giving Technicians expanded 
privileges, establishing a digital 
license (no Morse code needed), 

and permitting repeaters below 
10 meters. In conclusion, the 

paper said: "It may be too much 
to ask that regulation take 
strong affirmative steps to de-
velop new technologies and 
other new approaches for per-
sonal radio. It is not, however, 
too much to ask that regulation 
simply not stand in the way of 
the new." 

The paper recommends that 
the FCC remember one word. 
Deregulation. 

(Copies of the working paper 
"Deregulating Personal and Am-
ateur Radio" are available from 
the Office of Public Affairs, 
FCC, Room 227, 1919 M St. N.W., 
Washington DC 20554; (202)-254-
7674.) 

RTTY LOOP  ) 
Marc I. Leavey, M.D. WA3AJR 
4006 Winlee Road 
Randallstown MD 21133 

It seems as though interest in 
RTTY has never been higher. 
Maybe it's the time of year; 
maybe the computer revolution 
has something to do with it. I 
like to think that this column 
played a significant role in the 
introduction of RTTY to hams 
who might otherwise have 
missed out on this great mode. 
This month, I am going to re-
spond to the large number of 
newcomers who have addressed 
the question of entry into RTTY, 
particularly using a computer or 
video-based terminal. 
I have a letter here from 

Zacharias Liangas, who reads 
73 at his home in Thessaloniki, 
Greece. He is interested in RTTY 
but has several questions re-
garding RTTY that help to il-
lustrate some basic points. 
Zacharias' first question asks 

for a definition of RTTY and how 
that differs from SSTV. I think 
that the confusion in your mind 
comes from the fact that both 
modes are transmitted using 
similar techniques. But there 
the similarity ends. To begin 
with, let's look at RTTY. Radiote-
letype, abbreviated RTTY, is a 
method of encoding data de-
scribing alphanumeric charac-
ters by defining two discrete 
states of a carrier frequency. 
Since each character is defined 
by a number of bits, five in the 
case of Murray code and eight 
with ASCII (which we shall dis-
cuss later), and each bit may be 
in one of two states—on or 
off—so the frequency shift is 
defined. The on state is termed 
"mark" and the off state is 
"space." Arbitrarily at first, and 
later through legislation, what 

these exact frequencies may be 
has been well defined. 

Looking at audio frequency 
shift keying, an audio tone of 
2125 Hz is normally used as the 
mark frequency. During the 
transmission of one character, 
the frequency is abruptly 
changed, in step with the pat-
tern of bits defining that char-
acter, to the space frequency. 
Using the long-standing stan-
dard of an 850-Hz shift, or differ-
ence between mark and space, 
this would yield a 2975-Hz tone 
on space. These days, narrower 
170-Hz shift is used; in this case, 
the space would be 2125 
+ 170 = 2295 Hz. 

I realize that this is a very brief 
explanation of radioteletype, 
but the thing to keep in mind is 
that the carrier frequency 
changes state abruptly from 
mark to space and back again. 
This shift is in tune with a bit 
pattern that defines each char-
acter to be sent. 
Now, SSTV stands for Slow-

Scan Television, and, while it 
also is sent by frequency shift 
keying, it is an entirely different 
animal. A television picture is 
produced by a scanning beam of 
electrons sweeping across a 
cathode ray tube, covering the 
entire viewing surface in one-
thirtieth of a second. The inten-
sity of that beam is modulated 
in order to produce a picture and 
the faster the beam travels, the 
faster the modulation must vary 
in order to keep up, if you will, 
with the traveling beam. A faster 
beam thus requires a higher 
modulating frequency, and com-
mercial TV signals approach 

four megahertz in bandwidth re-
quirements. 

But, if you slow the scan rate 
so that it takes, say, several 
minutes to cover the screen, 
then you can slow the modulat-
ing waveform down accordingly, 
and with it reduce the band-
width. That is exactly what 
SSTV does. By sending one pic-
ture every eight minutes, rather 
than thirty per second, the mod-
ulating frequency is reduced to 
the point where it may be super-
imposed upon an audio carrier. 
The carrier is then shifted in fre-
quency in order to encode the 
level of modulation, much as the 
RTTY signal is shifted. But here, 
rather than being only on or off, 
the frequency may vary any-
where between the mark fre-
quency, here defining a black 
screen, and space, for white. 
Now there are some prob-

lems. For example, if you sent 
an SSTV signal out and used a 
RTTY signal to modulate the 
carrier, you would be sending 
out a form of RTTY in SSTV's 
clothing. That scheme was de-
scribed recently in 73 as a per-
missible way to send ASCII over 
the air before it was fully author-
ized. But let's avoid the excep-
tions and deal with the general 

case, OK? For the sake of this 
discussion, RTTY is for sending 
text to a teleprinter and SSTV 
sends pictures to a TV monitor. 
Fig. 1 is an attempt to show the 
mechanics of this transition in 
graphic format. 

Zacharias' next question re-
lates that several shortwave re-
ceivers have a RTTY position on 
their panels. He wonders what 
that is for and if it is usable on 
RTTY. Well, recall that we said 
that RTTY is sent with audio 
tones. If you put these audio 
tones into a well-designed side-
band transmitter, what would 
come out over the air would be 
an rf carrier, shifting in frequen-
cy, exactly analogous to the 
shifting audio tones. This is 
called FSK, or frequency shift 

keying, and requires a beat fre-
quency oscillator (bfo) for recep-

tion, just as receiving CW does. 
That is all that RTTY position 
means, that there is a bfo pres-
ent which can supply the miss-
ing audio tones. It really says 

nothing about the stability of 
the receiver, which is vital to its 
use on RTTY, and assumes the 
availability of RTTY receiving 
equipment, such as a demodula-
tor and printer. 
The third question deals with 

a matter of confusing words, in 
which cor fusion Zacharias is 
not alone. He asks what the dif-
ference is or relationship be-
tween, baud and Baudot. Let me 
deal with the second word first. 
Baudot is the common name for 
the five-bit code we use on 
RTTY. This code is more proper-
ly called the Murray code, or 
even better, the International 
Telegraph Alphabet No. 2. But 
Baudot it has been for forty 
years, and we try to go with the 
tide. 
Baud is an entirely different 

matter. Data transmission is 
measured in a speed related to 
bits per second. That measure, 
bits per second, is called 
"baud." In the case of standard 
ham-version 60-wpm RTTY, that 
is 45.45 baud. This derived from 
the length of one data pulse, 22 
ms. If one pulse is 22 ms, then 
there are 1/.022=45.45 pulses 
per seconc, or baud. Simple, no? 
Another newcomer, Avery Co-

marow Vv4OGK, from Great 
Falls, Virginia, writes of his 
problems with FSK vs. AFSK in-
put to a sideband transmitter. If 
you look at the spectrum of SSB 

RTTY SIGNAL 

SS TV SIGNAL 

Fig. 1. RTTY vs. SSTV. 
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transmitters being marketed, 
you will quickly gain an appre-
ciation of why AFSK is so popu-
lar. Many of these rigs either 

have sealed vfos or have circuits 
difficult to shift and still main-
tain stability. That makes a man-
ufacturer of interfacing equip-
ment nervous. So, for such a 
manufacturer, the most straight-
forward way to interface with 
the vast number of rigs out there 

is to provide a signal that any 
transmitter can accept—audio. 
They assume, and you should 
ensure, that any spurious emis-
sions should be down far 
enough so as to be legal and not 
cause trouble. 

My advice is that if it is not too 
much work to directly frequency-
shift your transmitter, do it. I 
think the results are better, and 
there is less chance of difficulty. 
By the way, if you do use audio 
tones, remember to use lower 
sideband to transmit. Audio 
tones are normally high space, 
low mark. Using lower sideband 
reverses this relationship into 
the common FSK standard low 
space, high mark. That means 
that even on twenty, where up-
per sideband voice prevails, use 
lower for RTTY. 

Avery asks another question 
which I think the readers of this 

column might be able to help 
with. He is looking for objective 
information on the HAL ST-6000 
demodulator. Unable to find any 
reviews on the TU, he is unwill-
ing to buy it without some im-
pression of the unit. All I can say 
is that the ST-6000 has a good 
heritage, through the ST-6 line, 
and that, examining the manual, 
it looks like a good demodulator. 
I certainly would be interested in 
hearing from users of the 
ST-6000, pro and con. 

A lot of the information cov-
ered this month is basic and en-
try level. The need for more up-
to-date material is strong, and 

there is a new source for this in-
formation. Soon the 73 Book-
shop section of this magazine 
will carry the announcement of 
the New RTTY Handbook, about 
to be published! Containing all 
kinds of circuits and data, this 
book covers the gamut of RTTY, 
from circuit diagrams of ma-
chines to computer programs 
for operating RTTY on the air. 
Watch for it! 

Last December I covered 
some gift ideas for the RTTYer. I 
have received quite a few com-
ments on that; watch next 
month for some more ideas 
here, in RTTY Loop. 

NEW PRODUCTS 
DAIWA ANTENNA TUNERS 

Daiwa announces two manu-
al antenna tuners for the ham 
that refuses to compromise on 
quality! 
The CNW-518 is a lightweight, 

rugged tuner rated at 2.5 kW 
(PEP), 1 kW CW (50% duty). It 
will match unbalanced lines 
from 10 to 250 Ohms impedance 
and features 80- through 
10-meter coverage including the 
new WARC bands. Attractive 
styling and planetary gearing 
provide operating ease and 
pleasure. Insertion loss is less 
than .5 dB. 
The CNW-418 is rated at 500 

Watts (PEP), 200 Watts CW, and 
incorporates the same features 

as the CNW-518 except plane-
tary gearing. 
Both manual tuners feature 

the unique Daiwa cross-needle 
meter that shows forward pow-
er, reflected power, and result-
ant swr at a single glance. Maxi-
mize your antenna system per-
formance with these new Daiwa 

tuners! For more information, 
contact MCM Communications, 
858 E. Congress Park Drive, 
Centerville OH 45459. Reader 
Service number 479. 

MANHATTAN SOFTWARE'S 
OSO LOG 

Manhattan Software's new-
est release, QS0 LOG, will guar-

antee a reputation for a phe-

nomenal memory for amateur 
radio operator users. When the 
operator hears a callsign on the 
air, he types it into his TRS-80, 

and all the details of the last 
contact with his fellow ham 
flash onto the screen. Written by 
a ham/computerist, the program 
has won high praise from hams 
who have tested it. 

QS0 LOG remembers all the 
details—call, name, QTH, date, 
time, band, RSTs, and notes on 
the conversation and the con-

tact's equipment. The 16K ver-
sion holds 70 QS0 records and 
the 32K version holds 190. The 
program dumps to tape, loads 
from tape, and allows on-screen 
review of all QS0 records, up-
dating of contact information, 
editing, and deletion of entries. 

Printout is available, with 
calls sorted by country and US 
call area, in notebook format for 
punching and retaining in a 
3-ring binder. A disk version will 

Two manual antenna tuners from Daiwa. 

be available in the near future, 
with immediate random access 

to QS0s in a disk file and with a 
much larger capacity for storing 
calls and QS0s. The cassette 
version (16K or 32K) will run on 
Model I or III and is available 
through dealers or direct from 
Manhattan Software. 
For more information, con-

tact Manhattan Software, PO 
Box 1063, Woodland Hills CA 
91365. Reader Service number 
485. 

SIMPLE TUNER 

Simple Tuner is a RTTY tuning 
aid that uses an array of LEDs to 
indicate the presence and the 
frequency of audio tones. The 
array is organized in 3 rows and 
4 columns, each column indicat-
ing a different frequency. The 
first column indicates 2125 Hz, 
the second 2295 Hz, the third 

2550 Hz, and the fourth indi-
cates 2975 Hz. The top and bot-
tom rows are used to show when 
the tone is too low or too high, 

and the center row indicates 
"just right." 
This ability to instantly iden-

tify 170-Hz, 425-Hz, and 850-Hz 
shifts, together with the ability 
to see which way to tune your 
receiver, makes Simple Tuner a 
tremendous asset to any RTTY 
station. With practice, you can 
usually tell whether the signal is 
"rightside up" or "upside down." 
Since hearing the tone is not 
necessary, deaf hams and those 
with severe hearing loss can 
now enjoy RTTY. 

Simple Tuner is completely 
external to your TU and requires 
only audio from your receiver 
and a simple + 5-V and ± 12-V 
regulated power supply. (If you 
wish, you can use  ± 12-V 
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unregulated if you use Simple 
Tuner as a standalone unit.) The 
circuit board measures 5" x 
7.5". Simple Tuner is designed 
to mount directly to the front 
panel of a cabinet and is com-
patible with the "SS-20" bus. 
After a year of continuous use 

and having shown this unit to 
many hams and using their in-
put, we are convinced that Sim-
ple Tuner represents a real 
breakthrough that can benefit 
anyone active in RTTY. For more 
information, contact Inotek 
Engineering, PO Box 110, 
Spanish Fork UT 84660. Reader 
Service number 478. 

CURTIS 80446 KEYER CHIP 

Not all Morse operators real-
ize there are two basic types of 
iambic operation used in mod-
ern electronic keyers. Type A, of-
fered by the standard Curtis 
8044, does not produce a follow-
ing alternate element when a 
squeeze is released during an 
element (an element is a dot or 
dash). Type B, employed in key-
ers from AEA, Ten-Tec, Nye, 
Heath, and others, does pro-
duce a following alternate ele-
ment after squeeze release. For 
example, in a type A instrument, 
squeeze release during the dah 
in the letter "A" will produce just 
the "A". In a type B unit, the 
same action will produce an 
"R". Similarly, in an "N", 

squeeze release during the dit 
produces an "N" with type A 
and a "K" with type B units. 
In order to provide for both 

user groups, Curtis Electro De 
vices has designed a new IC 
called the 8044B (8044BM if the 
speedmeter function is includ-
ed). Priced the same as the stan-
dard 8044 (and 8044M), the new 

chip is pin-for-pin compatible 
and can be used in any existing 
8044 socket (or 8043 socket with 
slight modifications). This is 
good news for operators who 
trained on the type B models. 

For further information, con-
tact Curtis Electro Devices, Inc., 
Box 4090, Mountain View CA 
94040, or call (415)-494-7223. 

Reader Service number 484. 

SHACK DESK FROM RICKER 

Ricker Equipment, Inc., of 
Fort Wayne, Indiana, has in-
troduced a new and unique op-
erating desk for use with ham 
radio equipment and computers 
called "Shack Desk." It makes 
use of the space above desktop 

level more than any other unit on 
the market. 

The Shack Desk is made of 
wood, with prefabricated up-
rights and lumber shelves. The 
shelves are edge-glued, solid 
lumber designed to carry ham 
gear weight loads, including 
linear amplifiers. The standard 
Shack Desk provides a desktop 
30" deep by 36" wide, with 4 
shelves above the desktop that 
are 12" deep and 36" wide. A 
second 18"-deep shelf 36" wide 
under the desktop level provides 
handy storage for reference ma-
terial. All shelves are vertically 
adjustable on 2" centers for 
position, including the desktop 
level. 

The unit is completely open 
construction at the sides and 
back for maximum air circula-
tion. Shack Desk offers a fine 
solution to hams who are work-
ing under crowded conditions, 
making it possible to go up 
rather than to spread outward. 
For hams with plenty of 

space, the unit is also available 
42" wide or in double wide units 
of 72" or 84". An optional side 
shelf unit may be attached to 
the desk with 12"-deep shelves 
top to bottom. These can be 
used for additional equipment 
and/or a technical library. Hams 
with large equipment will appre-
ciate the unit with deep desktop 
and shelves—the upper shelves 

are 18" deep and the desktop is 
36" x 36". Shack Desk is sold 
unfinished with the particular 
finish left up to the individual 
user, but it is a simple job to put 
a finish on any unit. 

For further information, con-
tact Ricker Equipment, Inc., PO 
Box 12304, Fort Wayne, IN 
46863; (219)-745-0825. Reader 
Service number 488. 

DRAKE ESR24 

The ESR24 Earth Station Re 
ceiver has been introduced by 
the R.L. Drake Company, Miam-
isburg, Ohio. This 3.7-4.2 GHz 
receiver is designed for satellite 
television reception and fea-
tures digital channel display, 
preset and variable audio sub-
carrier selector, afc for stability, 
and full metering. For installa-
tion versatility, the downcon-
verter module (supplied) may be 
mounted internally or at the 
antenna. Accessories for the 
ESR24 include a remote control, 
a remote tuning meter, and 

Shack Desk from Ricker Equipment, Inc. 

splash-proof housing Attractive 
styling makes the ESR24 suit-
able for commercial or private 
installations. 

For more information, con-
tact R.L. Drake Company, 540 
Richard Street, Miamisburg OH 
45342. Reader Service number 
482. 

MFJ-1200 CW 
COMPUTER INTERFACE 

The new MFJ-1200 CW Com-
puter Interface converts audio 
from your receiver to TTL or 
RS-232 so your computer can 
"understand" it. It also lets your 
computer key your transmitter. 
When combined with a per-

sonal computer and appropriate 

ESR24 from R.L. Drake. 
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Complete Hamtronics VHF FM transceiver all on one PC board. 

software, the MFJ-1200 can give 
you a complete and versatile 
CW keyboard/reader combina-
tion. 
For receiving CW, the MFJ-

1200 processes the received CW 
audio from your rig to provide a 
clean computer-compatible TTL 
or RS-232 level signal. The 
MFJ-1200 limits the noise on in-
coming CW signals, filters it to 
remove interfering signals, 
sends the desired signal 
through a detection stage, post 
filters the detected signal (this 

really works to clean out in-
terference), shapes the signal, 

and finally converts the level of 
the signal to TTL or RS-232 so 
your computer can use it. 
For transmitting CW, the 

MFJ-1200 :ekes keyboard-gen-
erated CW at TTL or RS-232 out-
put levels from your computer 

and drives high-voltage keying 
circuits to key your tube or solid-

state transmitter ( — 300 V, 10 
mA max., + 300 V, '00 mA max.). 
The MFJ 1200 has 3 red LEDs 

to indicate tuning, transmit 

New MBA-R0 from AEA. 

mode, and power on. A re-
verse/normal switch will invert 
the output level to the computer 
if desired. It operates on 6-9 V dc 

or 110 V ac with the optional 
MFJ-1309 ac supply. 
The all aluminum cabinet is 

black and eggshell white and 
measures 6" x 1-3/4" x 3". 
The MFJ-1200 is available 

from MFJ Enterprises, Inc., PO 
Box 494, Mississippi State MS 
39762. Reader Service number 
483. 

NEW HAMTRONICS 
VHF FM TRANSCEIVERS 

Hamtronics, Inc., well known 
for high quality FM transmitter, 
receiver, and power amplifier 
modules, now has a complete 
VHF FM transceiver all on one 
PC board. The new model FM-5 
transceiver kit is available for 
the 6m, 2m, and 220 MHz ham 
bands and may also be used in 
some countries on adjacent 
commercial bands. It operates 
on up to 5 channels at 10 Watts 
output. The receiver uses 10 
poles of i-f filtering and dual 
gate MOSFETs for superior se-
lectivity and crossmod rejec-
tion. 
By mounting all components, 

including controls and heat 
sinks, right on the main PC 
board, construction is simpli-
fied and cost is reduced. Cabi-
nets, microphones, and crystals 
are readily available as options. 
For further information, in-

cluding a 40-page catalog of all 
Hamtronics kits, contact Ham-
tronics, Inc., 65F Moul Rd, Hilton 
NY 14468, or phone (716)-392-
9430. (For overseas mailing, 
please send $2.00 or 5 IRCs.) 
Reader Service number 480. 

MBATm READER ONLY 

C. Mike Lamb, President of 
AEA, Inc., announced that his 
firm is introducing a reader for 
Morse, Baudot, and ASCII oper-
ation. Designated the MBA-RO 
(reader only), he said it is a state-
of-the-art device  using  a 

32-character vacuum fluores-
cent alphanumeric display. 
Lamb said the 32-character dis-
play allows for up to five words 
to be displayed at one time. This 
extended display is especially 
useful during high-speed copy. 
The equipment features in-

clude speed capabilities of up to 
99 wpm for CW copy, 60, 67, 75, 

and 100 wpm for Baudot, and 
ASCII at 110 and hand-typed 300 
baud. The MBA's designer, Dr. 

Alan Chandler, said the MBA in-
corporates automatic speed 

tracking, ensuring no loss of 
copy due to rapid speed 
changes in signal reception. He 
said the MBA requires a 12 V dc 
external power supply, making it 
ideally suitable for portable, 
mobile, or fixed operation. 

Lamb said the MBA reader is 
an ideal training device because 
it reinforces audio copy with 

visual copy. 
Specifications are subject to 

change without notice or obliga-
tion. For more information, con-
tact AEA, Inc., PO Box 2160, 
Bldg 0 & P-2006 196th SW, 
Lynnwood WA 98036. Reader 
Service number 481. 

MMS1 MORSETALKER 

TALKING CODE TUTOR 

Microwave Modules Ltd. has 
announced a new Morse code 
tutor, the MMS1 Morsetalker. 
The Morsetalker is superior to 
tapes because it offers instruc-
tion tailored to an individual or 
group's specific needs, yet it 
doesn't require the presence of 
an instructor. The Morsetalker is 
a significant departure from ear-
lier tutors in that it features a 
voice synthesizer which pro-
vides talkback of the Morse 
after transmission, allowing the 
student to check his copy. Im-
portantly, the Morsetalker 
sends completely random code 
groups, eliminating memoriza-
tion. 

Both beginner and expert are 
provided for with three different 
character group lengths—one 
letter, five letters, or fifty letters 
(in five-character bursts) before 
talkback. Once the group is 
sent, the speech synthesizer 
"speaks" the letters it previous-
ly sent in Morse code. For those 
who no longer require speech 
talkback, continuous Morse can 
be sent. 

There are six learning lev-
els—letters only: A-F, A-M, A-U, 

A-Z; numbers only: 0-9; letters 
and numbers: 0-Z. Morse can be 
sent at speeds between 2 and 20 
wpm. At speeds below 12 wpm, 
the Morsetalker employs the 
Farnsworth method, with the 
characters sent at 12 wpm and 
lengthened spacing between 
letters. A high-speed conversion 
is available that will send at 
speeds between 12 and 48 wpm. 
The MMS1 is housed in a dur-

able diecast enclosure measur-
ing 7-3/8" by 4-3/4" by 2-1/16". 
Circuitry includes two micropro-
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cessors, two memory chips, and 
a handful of other ICs and semi-
conductors. Jacks are available 
for an external speaker, tape 

recorder, key, and power at 9 to 
13.8 volts at 350 mA. For more 
information, contact Spectrum 
International, Inc., PO Box 1084, 
Concord MA 01742. Reader Ser-
vice number 487. 

CUBIC ASTRO C 
HF TRANSCEIVER 

A new HF transceiver is 
available from Cubic Communi-
cations. Priced and designed for 
military and commercial use, it 
should nevertheless be ideal for 

DXpeditioners and other hams 
who demand a lot from their 

equipment. 
The Astro C is fully synthe-

sized and covers 1.8-30.0 MHz in 
100-Hz steps. Frequency selec-
tion is accomplished by a VRS 
scanning system similar to that 
on the Astro 150, keypad entry, 
computer control, or an acces-
sory remote control. 100 memo-
ry channels are available and 
will store information on fre-
quency, mode, sideband selec-

tion, filter bandwidth, and more. 
Memory channels may be pro-
grammed while the radio is in 

normal operation without dis-
turbing the frequency you are 
actually operating on. A 24-hour 

clock is provided, and a lithium 
battery will keep it and the 
memories alive independent of 
external power for 10 years. 

Modes available are full or 
semi break-in CW, SSB, ISB, AM, 
RTTY, and SSTV. The solid-state 
finals are rated for a 100% duty 
cycle and produce one hundred 
Watts of output in SSB and CW. 

The receiver includes such 
amenities as filters for 2.4, 1.8, 
and .5 kHz, as well as a 6-kHz 
filter for AM. A tunable notch 
filter allows rejection of "tuner-
uppers." Frequency stability is 
claimed to be within .0001 %, but 
an external standard can be 

used for greater stability. 

Wherever ham radio takes 
you, the Astro C should stand up 
to it. It weighs in at a reasonable 
42 pounds and measures 7 inch-
es high by 17 inches wide by 17 
inches deep. Operating temper-
ature range is from — 30 to 65 

The Astro C from Cubic. 

degrees C. It will withstand 
shock and vibration to MIL-STD 
810C. It is weatherproof to MIL-
STD 108E, and even the front-

panel speaker is waterproof. 
Pricewise, the Astro C is out 

of reach for most amateurs, but 
Cubic is working on a more rea-
sonably priced ham version that 
retains most of the Astro C's 
features to be available next 

Spring. All indications are that 
Cubic intends to play a promi-
nent role in the ham market, 
bringing to bear the sophisticat-
ed technology used in their 
military ard commercial equip-
ment. For more information, 
contact Cubic Communica-

tions, 305 Airport Road, Ocean-
side CA 92054. Reader Service 

number 486. 

(  LETTERS  ) 
from page 73 

that the more things change the 
more they stay the same. . . and 
the beefs don't change either. 
Tsk. I say balderdash to your 
sad list of woes. —Wayne. 

F.A.R. WINNERS 

The Foundation For Amateur 
Radio has announced the 1981 
winners of the eight scholar-
ships which it administers: 
• The John W. Gore Memorial 
Scholarship ($900)— Brian D. 
Miller KAGIDGT, Englewood CO; 
•The Richard G. Chichester 
Memorial Scholarship ($350)— 
Allyn R. Anderson WB7RVP, 
Cove OR; 
• The QCWA Silent Key Memor-
ial Scholarship ($500)—Stephen 
Ketler WA1FWA, West Bridge-
water MA; 
• The QCWA Silent Key Me-
morial Scholarship ($500)— 
Gary Myers WA2CUN, Skaneat-
eles NY; 

• The Radio Club of America 
Scholarship ($500) —Carl H. 
Puckett KA7BWC, Great Falls 
MT; 
• The Edmund B. Redington 
Memorial Scholarship ($500)— 
Craig S. Young KA5BOU, Gretna 
LA; 
• The Young Ladies Radio Lea-
gue Scholarship ($300)—Clara 
L. Muller KA2DYC, Amsterdam 
NY. 

These scholarships were 
open to all radio amateurs hold-
ing at least an FCC General 
class license or equivalent. This 
year's applications were re-
ceived from 29 states, the Dis-
trict of Columbia, and Canada. 
The Foundation is a nonprofit 
organization representing forty-
nine clubs in Maryland, the Dis-
trict of Columbia, and northern 
Virginia. It is devoted exclusive-
ly to promoting the interest of 
amateur radio and to the scien-
tific, literary, and education-
al pursuits that advance the 
purposes of the Amateur Radio 
Service. 

Information regarding the 
scholarships to be awarded 
next year will appear in the April 
or May issues of the major ama-
teur radio publications. 

Hugh A. Turnbull W3ABC 
College Park MD 

HAM HELP 

I wish to express my thanks 
for putting my request for a 
power supply and schematic for 
a AN/PRL9 in your Ham Help 
section. I was not aware of such 
a service and I did not request it 
to be done. I was surprised to 
get a letter from Bob Bennett, 
Las Cruces NM, telling me of his 
power supply for a AN/PRL9. He 
is going to send me the sche-
matics for it. 
Since I'm not a ham, such a 

help section is very handy to 
have, especially to me. Again, 
thanks for your interest. 

Dick Howe 
Wesleyville PA 

MEETING THE CHALLENGE 

Referring to the TVRO 

challenge (page 6, September): 
Yes, by all means let's get deep-

er into this interesting part of 
electronics. Your July issue with 
the fine story and photos of the 
Turks & Caicos Island installa-
tion of Coops was tops... 
Now let's see a flood of TVRO 

"how to" articles—and while 
you are at it, how about some 
2300 MHz antennas and down-
converter construction articles? 

W !bur T. Golson W5CD 
Baton Rouge LA 

We are ready. How about 
you?—N8RK. 

KL7 SCHOLARSHIPS 

The Anchorage Amateur Ra-
dio Club is proud to announce 

that it has established two 
scholarships—one each at the 
University of Alaska, Anchor-
age, and at Anchorage Com-
munity College. Each scholar-
ship is for $500/year and will 
cover tuition and fees for two 
semesters. The scholarship at 
UAA is open to all applicants, 
with preferential consideration 
going to hams or those active in 
amateur radio. The one at ACC 
is likewise unrestricted, al-
though preference will be shown 
for students in electronics 
technology. 
The clLb has recently estab-
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lished a special scholarship ac-
count, with the intent of perman-
ently endowing the scholarship 
program. At this time, most of 
the funds come out of the gener-
al operating budget of the club. 

We would like to change that so 
the interest earned on a special 
account will cover scholarship 

costs and have moved toward 
that objective. While the club 
members are justly proud of this 

accomplishment, we would like 
to invite others to join us in this 
worthy cause. Any donations re-
ceived will be placed in the 

scholarship account and the in-
terest earned from the account 
will help provide college-level 
education to young people. 

The AARC cordially invites 
you to join us in this effort. Other 
clubs might want to help us or 

ALL NEW 
15 Meter Mobile CW & USB 

21.000 -21.450 MHz 

High IOW (PEP) low 2W (PEP); VFO tuning: noise blanker; fine-
tune SB. KHz ± CW off-set: digital frequency counter; I 3.8V dc 
Crk 3A. negative ground: L 9.5" x W 9" x H 2.5"; weight (2.3 kg) 
5 7 lbs.: mobile mounting bracket. 

Introductory price $289.50. 

Ask your dealer for a demonstration. 

NU Co. 
1275 N. GROVE ST 

ANAHEIM, CALIF. 92806  (714) 630-4541 

318 

NOTE: Price, specifications subject to change without not icc 
and obligation. 

Wayne Green Books 

announces 
December 1, 1981 deadline for 

submission 

of new 

manuscripts 
for consideration for 

the Spring 

Book List. 

For submissions procedures and 

further information. contact 

Chris Crocker. Editor. Wayne Green Books, 
Peterborough. New Hampshire 03458. 

even to establish such a schol-
arship of their own. Individual 
hams may want to contribute to 
their local club programs or 
even to the program here in An-

chorage. In any case, the cost is 
small, but the rewards are great. 
Contributions may be sent to 
the address shown below. The 

club is a tax-exempt organiza-
tion but cannot accept contribu-
tions that are tax deductible 

Imagine having someone in a 
full and rewarding career who 
will always remember that radio 
amateurs helped make that 
possible. 

Steve Norrell KL7IYX 
Member, Board of Directors, 

AARC 
5018 Knight's Way 

Anchorage AK 99504 

INTIMIDATED BY 
MORSE CODE? 

THE NEW AEA 
MODEL MT-1 
COMPUTERIZED 
MORSE TRAINER 
MAKES MORSE 
CODE EASY AND 
FUN TO LEARN. 
KT-1 Computerized Keyer With 
All Features of Above Trainer 
is Also Available in Same 
Package 

• Automatic Speed Increase, User May Program: Starting 
Speed, Ending Speed, Practice Duration; 5 Letter code 
Groups or Random Space; Common or All Characters. 

• Precise Speed Control 1 to 99 WPM (Tailor to Your Exact 
Requirements). 

• 24,000 Character Answer Book Available For 10 Starting 
Positions. 

• Random Mode For Practice (No Answers). 
• Operates from 12 V.D.C. 

Derrick Electronics 
714 West Kenosha Broken Arrow, OK 74012 Toll Free 800-331-3688 

A Brings you the 
Breakthrough! 

Subscription 
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 or 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 

this publication 
is available in 
microform 

alien " ar :1111-1:10 
IP11117113i: - 

Al ON 

University Microfilms International 

300 North Zeeb Road 
Dept. P R 
Ann Arbor, MI 48106 
U.S.A. 

18 Bedford Row 
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GOT A 

ikallo not included) 

BATTERY 
EATER?? 

YOU NEED A 
BATTERY - BEATER!!! 

BEAT YOUR BATTERIES! 
OPERATE your SYNTHESIZED AT CONTI% 
12-30v D.C. source: Auto, Trri a,-Rv, Liyht AIrcraft 
(12 or 28v system), Home D.C. Power Supply!!! 
STEWART .; New"BATTERY-BEATER"provides the proper 
REGULATED vol t T0  your rig and plenty of 
current for CONTINUOUS FULL POWER TRANSMIT! All 
day travel, all evening Thiinp cl— rNe  QRT  
TO RE-CHARGE! TRANSMIT EVEN WITH DEAD NiCads!!!!  
•NOT a battery charger but a FULL POWER SOURCE with 

TWO PROTECTION CIRCUITS! 
OlUGGED ALUMINUM CASE! NEW, IMPROVED MODEL FOR 1COM! 
SO TOUGH THE AVERAGE MAN CAN STAND ON IT! 
•YOUR NiCads REMAIN IN PLACE! 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 with detailed, step-
by-step installation instructions. 
•TWO 5 FT. POWER CORDS - 10 FT. TOTAL REACH! VELCRO 
pads to mount anywhere! 1 FULL YEAR WARRANTY!! 
aliO INTERFERENCE with PL's! LONGER LIFE FOR NiCads! 
•The ONLY accessory power supply that can claim all 
these exciting features, and more!! 
•NOW AVAILABLE for TEMPO S-1,2,5; 
YAESU FT-207R; ICOM IC-2A/T; WILSON P6 II, W IV; 
SANTEC HT-1200! (MEMORY RIGS RETAIN MEMORY!!) 
•PRICE: ALL MODELS- 530.00 Post Paid. Ca. Res. add 
S1.80 Tax. C.O.D.'s- You pay Postage and COD fees. 
•PHONE: 1-213-357-7875  fnr C.O.D. 
STEWART CURDS P.O. Box 2335 1RwiNrialF, CA. 91796 

ag. 0 COAX 
c*7  SWITCHES 

from Barker & Williamson 

Model 593 
• Single Pole 3 

Position  with 

grounding of all 

unused positions 

• Crosstalk  (mea-

sured at 30 MHz) is -45db between ad-

jacent outlets and 60 db between alter-

nate outlets 

Model 594 
• 2 Pole 2 Position 

• Crosstalk 45db 

(measured at 30 

MHz) 

Specifications for both switches 

• Power 1 KW-2 K W PEP 

• impedence 50-75 ohms 

• VS WR 1.2:1 up to 150 MHz 

• Di mensions 144" high, 5" wide. 3" deep 

• Weight 1 lb. 

• Mount Wall or desk 

It  Available at your B& W dealer 

Barker 8 Williamson. Inc. 
10 Canal Si. Bristol. Pa. 19007 
Telephone: 12151788-5581 

OVER 70 BRANDS 
IN STOCK 44_ 

AMATEUR 
RADIO  

a 
LAND-MOBILE 
RADIO 

SHORT WAVE 

SCANNERS 

CLOSED 

SUNDAYS, 
HOLIDAYS 

to 

X 

Full Service Shop •Spectrum Analysis •Antennas 
New and Used Equipment •CW-SSB-FM. Etc •Towers 
FCC Study Guides •Code Tapes •Books •Accessories 

HOURS 
MON. TUES. WED 

9 30- 6 00 PM 

THURS FRI 

9 30-8 00 PM 

SPECTRONICS 
Specialists in Amateur Radio, 

Short-Wave Listening 

And Contemporary 

Electronic Gear. 
t. 

0 

SAT  9 30-3 00 PM 

SPECTRONICS INC 
1009 GARFIELD ST  OAK PARK, IL. 60304 

(312)848-6777, 

Take your favorite H.T. out 
• •  •  VISA or MASTERCARD for for a drive tonight. same day shipment 

For 564.95 you get the most efficient,  volle ssi 
dependable, fully guaranteed 35W 2 meter 
amp kit for your handy talkie money can buy. 
Now you can save your batteries by operating 
your H.T. on low power and still get out like a 
mobile rig. The model 335A produces 35 watts 
out with an input of 3 watts, and 15 watts out with 
only 1 watt in. Compatible with IC-2AT, TR-2400, 

t  

able with outputs of 25W and 75W, in addition to a 100W 
amplifier kit for 430MHZ.  ,•••• 382 

II*Yaesu, Wilson & Tempo! Other 2 meter models are avail 

able Concepts Inc. (256143111 -N. Ar m lon Ave.. Dayton. OH45420 

SUPER 5-20 45dB GAIN 

MICRO WAVE 
DO WNCONVERTER 

FEATURES: 

• 20-inch true parabolic antenna 

• Sealed and tested super probe 

downconverter 

• Power supply 

All accessories required for in-

stallation are included 

The Super S-20 minimizes fringe 

areas 
Six-month warranty 

Price $245 

Dealers wanted 

HIGH GAIN 

SYSTEMS 

4558 Auburn Boulevard 

Sacramento, California 95841 

FREE! 
1981 

DISCOUNT 
ELECTRONICS 
CATALOG 

JOIN THE PAK! 

Send for Our Free catalog and become a 

me mber of our exclusive Pak  Our 

members receive Poly Pak s 

exciting catalog several 

times a year  We offer 

Penny Sales. Free 

Pre miu ms and Low. 

Low Prices on a wide variety of 

Electronic Products such as Computer Periph 

erals.  Integrated  Circuits.  Speakers  Audio 

Equipment. Rechargeable Batteries. Solar Prod 

ucts. Semiconductors and much, much morel 

Take advantage of our 25 years as Americas 

fore most Supplier of discount electronics 

RUSH ME YOUR FREE DISCOUNT CATALOG! 

NAME: _ 

ADDRESS: 

CITY: 

STATE:    ZIP:   

CLIP AND MAIL COUPON TODAY To: 
POLY PAKS. INC. rsa 
P.O. Box 942, ST11 
S. LYNNFIELD, MA 01940  16171245- 3626 



HAM HELP 
I would like to convert a 

Knight T-60 6-80m transmitter to 

sideband operation. Any infor-

mation about this mod would be 

appreciated. Also, if anyone 

needs a Knight T-60 manual for 

his set, he can contact me. 

Kevin Neal 

Rte. A, Box 221A 

Flippin AR 72634 

I would like to purchase sever-

al 7094 transmitting amplifier 

tubes or receive information on 

where they can be purchased. 

Tort Isaacson KOHOW 

65 Dellbrook Ct. 

O'Fallon MO 63366 

I would like to get in touch 

with hams in Salzburg, Austria. 

Let me know the frequency, 

GMT, and date to meet you on 

the air. I am now waiting for my 

Novice license, and by the time 

you read this I should have my 

General class. 

I would also like to get in 

touch with anyone who has 

made a weather radar receiver 

and weather satellite receiver, 

and anyone who has converted 

a 40-channel SSB CB to 15 

meters. 

K. C. Walker 

Route 3, Box 97 

Rocky Mount NC 27801 USA 

16K  Memory  4116-20Ons  8/17.50 
ALL MERCHANDISE 100% GUARANTEED CALL US FOR VOLUME QUOTES 

MA1012A CLOCK MODULE 
Complete alarm clock module with special 
transformer and spec sheets included. 

Just add switches. 

8.99 ea. 3/24 

.43" Common Cathode 
LED Display 

These are first quality RED displays 
manufactured by H.P. 

#5082-7760  .79ea  100/$65 

LINEAR 
LM301V  34  LM741V  29 
LM308V  .98  LM747  .79 
LM309K  1.49  LM748V  .59 
LM311  .64  LM1310  2.90 
LM317T  1.95  MC1330V  1.89 
LM317K  3.95  MC1350V  1.29 
LM318  1.49  MC1358  1.79 
LM323K  4.95  LM1414  1.59 
LM324  .59  LM1458V  .69 
LM337K  3.95  LM1488  .99 
LM339  .99  LM1489  .99 
LM377  2.29  LM1800  2.99 
LM380  1.29  LM1889  2.49 
LM386V  1.50  LM3900  .59 
LM555V  .39  LM3909V  .98 
LM556  .69  LM3914  3.95 
LM565  .99  LM3915  3.95 
LM566V  1.49  LM3916  3.95 
LM567V  1.29  75451V  .39 
LM723  49  75452V  .39 
LM733  .98  75453V  39 
T=T0-220  V=8 PIN  K=T0-3 

CALL TOLL FREE 
800-538-5000 
800-662-6233 

(CALIF RESIDENTS 

BAY AREA RESIDENTS 
COME VISIT OUR NEW 
RETAIL SHOWROOM 

8038 

INTERSIL 
FUNCTION 
GENERATOR 
3.99 ea  5/1 7.50 

95H90 
350 MHz 

ECL 
PRESCALER 

CHIP 
7.99ea  5/35.95 

WE HAVE 

7400  SERIES TTL 

74LS00 SERIES TTL 

74S00  SERIES TTL 

4000  SERIES CMOS 

4500  SERIES CMOS 

74C00 SERIES CMOS 

IC SOCKETS 

VOLTAGE REG'S 

MPU'S, EPROMS. MEMORY 

AND MUCH MORE 

IDR N1ICRODEVICES, INC. 

master charge 

a 

VISA* 

1 224 Bascom Ave. 
Campbell, CA 95008 

408-247-4852 

-409 

TERMS: For shipping include S2.00 for UPS 
Ground. $3.00 for UPS Blue Label Ai, 
$10 00 minimum order Bay Area Residents 
add 6' 2% sales tax. Calif Residents add 6% 
sales tax We reserve the right to limit quant-
ities and substitute manufacturer  Prices 
subject to change without notice  Send 
SASE for complete list 

Help! Help! I need a sche-

matic for an NCX-5. Thanks. 

Kay Clausen WH6AGA 

73-1161 Mahilani Dr. 

Kailua-Kona HI 96740 

Although I am not an amateur 

operator yet, I would be very 

grateful for any information on 

the BC-348-Q, an Army Signal 

Corps receiver that was used 
during World War II. I am trying 

to get one of these going after 

40 years of inactivity in a musty, 

wet basement, for use as a first 

receiver. I am particularly inter-

ested in a schematic and in op-

eration instructions. Does any-

one know whether any of this in-

formation is available? All I 

know is that these receivers 

were for sale as surplus after the 

war from ads in a postwar radio 

magazine called Radio News. 

As I said, I would appreciate any 

information or references from 

anyone familiar with this piece 

of equipment. 

Steven Lapinskas 

University of Lowell 

PO Box 2029 

Lowell MA 08154 

I would appreciate any sug-

gestions on how I could remove 

the glass lens from an automo-

bile headlight in order to use the 

remaining reflective surface for 

solar energy experiments. For 

safety precautions, I broke the 

vacuum seal located in the back 

of the headlight. 

Marvin Rosen N3BOA 

20 W. Madison St. 

Baltimore MD 21201 

(301)-685-6308 

Has anyone converted the 

"global" program for calculat-

ing the distance between your 

0TH and any city in the world as 

described in the December, 

1977, 73 Magazine (page 106) for 

use with the Radio Shack 

Pocket TRS-80? The Pocket-80 

won't handle 2-letter, or letter-

numeric (i.e., AB, 2A) string vari-

ables, among other things. Any 

ideas/help will be appreciated. 

Gary Payne KE6CZ 

1347 E. Dakota 

Fresno CA 93704 

I am looking for an CU-286/ 

FRR-33 antenna coupler to com-

plete an AN/FRR-33 radio receiv-

ing set. Can someone help me? 

Roberto Pieraccini 

Via Vittorio Veneto 66 

51013 Chiesina Uzzanese 

Italy 
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BASSETT HELIUM 
TRAP ANTENNAS 

40 

Commercial, Amateur, 
and Government Services 

High efficiency multiband broad-
side dipoles that use only one coax 
line. Sealed helium filled traps, 
ceramic frequency control capac-
itor, with heavy duty solid copper 
inductors. Engineered for up to 
2KW-PEP-SSB. Over 30 different 
amateur systems including the new 
VAC-30/40/75 for "off the shelf" 
delivery. Commercial systems 
designed to specifications. 

Write or phone for free brochure 
and price information on all trap 
systems, mobiles, and accessories. 

0.440  REX BASSETT 
ELECTRONICS, INC. 
1633 NE 14th Ave., Bldg. 11 
Ft. Lauderdale, Fla. 33305 

Tel. 305/561-1400 

MO-26 
PEE WEE 
BOXER FAN 
- $2895 - 

Quiet running, 7-blade fan, 23 CFM. Low profile, only 
3'14" t. 3V square. Use in standard 31/2" high relay rack 
panels, computers, tape decks, power supplies, HiFi & 
Ham equipment 115 VAC, 50/60 Hz @ .14 amps. 

MO-7 
BOXER 
FAN 

- $2995 - 

Super silent, 4'2" 5-blade fan, 115 CFM. Adds years to 
life of your components. All metal construction. Sleeve 
bearing design with continuous oil circulation. 115 
VAC, 50/60 Hz @ .1 amp. U.L. recognized. 

Model MO-25 (not shown). Quiet, 41/4"S-blade fan, 70 
CFM. 1750 RPM, 115 VAC, 50/60 Hz @ .17 amps 
Rigid die cast frame & open frame motor .... $11315 

CND VISA' 

AMATEUR ELECTRONIC SUPPLY" 
4828 W Fond du Lac Ave. Milwaukee, WI 53216 
Phone (414)442 4200* Wit WATS 1-800-242-5195 

Nationwide WATS: 1-800-558-0411 
AES Branch Stores in: Clearwater. FL • 
Orlando, FL • Wickliffe OH • Las Vegas. NV 

ANTECK, INC. 
STAINLESS STEEL WHIP—FIBERGLASS LOADING COIL 

— PATENT APPLIED. NO COILS TO CHANGE. 
— LESS THAN 1.5 VSWR (ENTIRE TUNING RANGE) 

TUNE 3.2 TO 30 MHz FROM THE OPERATORS POSITION 
— FAST AND SLOW SCAN RATES 

The Model MT-1 RT mobile antenna tunes 3.2 to 30 MHz inclusive. 750 watts CW. 1500 watts PEP for hams, military 
MARS. CAP, and commercial service. Center loaded for high efficiency. Enables tuning to exact resonance to 
wanted frequency. Allows full output from solid state finals. No worry about reduced output from shut down cor 
cults. Output is unaffected by moisture and the elements. Tuned by a control box at the operator's position. Mast 
section contains a double action hydraulic cylinder driven by two miniature hydraulic pumps and 12 volt DC 
motors for positive control. No creeping during operation or mobile motion. Can be remoted up to 500 It. from 
antenna. 
MT.1RT amateur net $240.00 
MT.1RTR (retro kit for all MT.1's)S118.00 
MT-1 amateur net 129.95 
MT-1A (marine) stainless steel $179.95 

9.00 UPS shipping in U.S. 
7.00 UPS in U.S. 
7.00 UPS in U.S. 
7.00 UPS in U.S. 

Route 1, Box 415 

ANTECK, INC. Hansen, Idaho 83334  208-423-4100 

0 
356 

* * * * * * A STAR IS BORN* 
*  Ideal for Novices, SWL's 

and seasoned amateurs 
*  Built-in code practi:e 

oscillator & speaker 

*  12 VDC Operation Dr 
120 VAC with adapter 
provided 

*  Optional serialiparinel 
ASCII output port 

JII 
1. - -  -CO .  •  S/.1, 

•21( 

* * * * * 

*  Copies Morse, Baudot 
& ASCII codes 

*  Two optimized Morse 

ranges 

*  Digital & Analog filtering 
with 16 db AGC 

*  Automatic speed tracking 
3 — 70 WPM 

Call or write for brochure or order direct. 
CODE *STAR I'm Kit   CS-K  $169.95 

CODE *STAR Wired   CSF $249.95 
Optional ASCII Cutout Port Kit   CS-I K $69.95 
Send check or money order. Use your VISA or MasterCard. Add $5.00 shipping and 
handling for continental  U.S. Wisconsin residents add 4% State Sales Tax. 

iltivrac Corporation  so Telephone: (414) 241-8144 
P. 0.  Box  513G,  Thiensville, Wisconsin 53092 

Now, send RTTY 
with a keyer 

or 
CW keyboard! 

gd, „ 
dit_IJAliga  Juni 

Micro-RTTYTm 
$299.95 sugg price 

Kantronics br ngs you the 
newest development in RTTY 
send/receive devices with 
the Micro-RTTY.tm 
Micro-RTTY can instantly 

convert CW from any keyer 
or CW keyboard into stan-
dard AFSK two-tone RTTY or 
two-tone CW ID. 
Micro-RTTY sends and re-

ceives RTTY at 60, 67, 75 and 
100 WPM plus ASCII 110 baud. 
Advanced programming of 
the internal micro-computer 
and panel controls provide 
for transmit/receive, CW ID 
and automatic or manual car-
riage return/line feed (CR LF) 
functions. 
Micro-RTTY  will  receive 

any shift of RTTY and display 
the message on ten big, 
bright florescent displays. An 
active 100 Hz fil:er at 2295 Hz 
and a -tuning eve" make tun-
ing fast and easy. Power is 
supplied by a 9 Vdc adapter 
that's included. 
All  these  features,  and 

more, are packed into a small 
21/2" by 5" by 5' 1 enclosure. 
See your Authorized Kan-

trOnics Dealer for a demon-
stration or write for a FREE 
brochure. 

ILf Ka n t ro n cs 
(913) 842-7745 

1202 E. 23rd Street 
Lawrence, Kansas 66044  I 
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OSCAR ORBITS 
TUNING IN TO OSCAR 8 

OSCAR 8 is the only amateur satellite available for everyday com-
munications. Using the satellite for two-way contacts requires a 
2-meter signal of about 100 W ERP. This can be achieved either by 
using a linear amplifier or by erecting a high-gain antenna which is 
movable in both azimuth and elevation. Such complexities are un-

necessary, however, if you simply want to listen to OSCAR 8. In fact, 

listening to OSCAR 8's 10-meter downlink is a fairly simple pro-
cedure and an excellent introduction to the fun of satellite com-
munications. The satellite operates in Mode A (10-meter downlink) 

on Monday, Tuesday, Thursday, and Friday. The only equipment re-
quired is a receiver capable of tuning the high end of the 10-meter 
band and an omnidirectional antenna or dipole for 10 meters. You 
will also need some idea of when the satellite is in range. The simple 
method outlined below will help you determine when to listen for 
OSCAR 8, and it requires nothing more than a pencil, paper, and a 
pocket calculator. The method works satisfactorily for all locations 
in the northern hemisphere. 

WHEN AND WHERE 

The first step in using the data in the chart of orbital information 
on this page is to divide a sheet of paper into three columns labeled 
"Orbit No.," "Time," and "Crossing." Select a day that OSCAR 8 is 

scheduled to be in Mode A, and write the corresponding orbit 
number from the chart in your first column. Then get the time and 

equatorial crossing longitude from the same row of the chart and 
write them in the second and third columns. You should now have 
one row of data on your paper, the same data found in the chart for 
the date you have selected. At this point, you are ready to calculate 
the equatorial crossing time and longitude for each orbit of the 
selected day. A pocket calculator will be helpful for this, but even so, 

the process will be time consuming. We all must make sacrifices in 
the name of progress! 

Now, add 1 to the orbit number and write the result just below the 
first orbit number. Add 103 minutes (1 hour, 43 minutes) to the 

original time in row one and write the result in column two of the sec-
ond row. Finally, add 26 degrees to the longitude in row one and 
write the result in column three of row two. You should now have two 

complete rows of data in the homemade table you are constructing. 
Repeat this procedure, adding 1, 103, and 26 to the most recent 
numbers in columns one, two, and three until the total in column two 
exceeds 2400 hours, indicating that you have reached the end of one 

day's calculations. Whenever the total in column three exceeds 360, 
simply subtract 360 from the number before writing it into the table. 
There should be 14 or 15 rows of data in your completed table. 

What you have just done is to develop a table showing the orbit 
number, crossing time, and equatorial crossing longitude for each 
orbit in the selected day. In essence, you have filled in the gaps in 
the charts printed in the magazine, which show data for only the first 
orbit of the day. A new table must be created for each day you plan 
to listen for OSCAR 8. 

We are almost ready to choose a time for listening to OSCAR 8, 
but you must first determine your longitude. This is easily done by 
consulting a road map, most of which show longitude and latitude 
around the perimeter. Now examine your homemade table. Scan the 
third column, looking for crossing longitudes which are between ap-
proximately 10 degrees west of your longitude and 35 degrees east 
of your longitude. You should find two or three suitable longitudes in 

your table. When you find them, go across to column two and circle 
the times corresponding to these longitudes. On the day in question, 
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those are the best times to start listening for OSCAR 8. If you live 
near the equator, you will begin to hear the satellite a few minutes 
before the calculated time, while more northerly listeners will hear it 
after the calculated time. 

This is a relatively crude calculation, but it should allow you to 
hear OSCAR 8 reliably. It is important to remember that the satellite 
operates on Universal Time (UTC). Thus, when we speak of Monday 
being a Mode A day, we are referring to Monday UTC, not Monday 
local time. 

WHAT YOU'LL HEAR 
The OSCAR 8 10-meter downlink spans the frequency range from 

29.400 to 29.500 MHz. A Morse telemetry beacon on 29.400 MHz 

transmits continuously at 20 wpm, sending coded information 

about the condition of the satellite. The telemetry consists of 
several groups of three digits each. Listening for the telemetry 
beacon is a good way to be sure you are hearing OSCAR 8 and not 
some other amateur activity on the same frequency. 

When the satellite is in range, you will hear many QS0s in prog-
ress simultaneously in the 100 kHz that comprises the communica-
tions passband. Although satellite users tend to stick to a band plan 
which calls for CW at one end of the passband and SSB at the other, 

there is considerable mixing of the modes. OSCAR contacts tend to 
be short, since the satellite is in range for a maximum of only 20 
minutes. 

If you have 435-MHz receiving capability, try listening to OSCAR 
8's Mode J transponder. Its downlink is 435.100 to 435.200 MHz. 
Mode J is activated on Saturday, Sunday, Tuesday, and Friday (note 
that OSCAR 8 is in Modes A and J simultaneously on Tuesday and 

Friday). The Mode J telemetry beacon can be found at 435.090 MHz. 

You may have noticed that Wednesday is not mentioned as either 
a Mode A or Mode J day. This is because Wednesday is set aside for 
special experiments and the satellite is not available for normal 
communications use, although you are welcome to listen to the 
day's activities. 

When listening to OSCAR, you will notice that the frequency of 
the transmissions from the satellite is constantly changing. This is 
the famous Doppler shift, caused by the high relative velocity be-
tween you and the satellite (thousands of miles per hour!). You will 

need one hand on the tuning knob almost continuously during an 
OSCAR 8 pass. 

OSCAR represents an exciting opportunity to learn and perfect a 
new communications technique, and listening will get you started. 
For more information about amateur satellites, write to the Amateur 
Satellite Corporation (AMSAT), PO Box 27, Washington DC 20044.-
WB8BTH. 

ORBITAL INFORMATION 

OSCAR 8 ORBITAL INFORMATION FOR NOVEMBER  OSCAR 8 ORBITAL INFORMATION FOR DECEMBER 

ORBIT 0  DATE  TINE  EQ. CROSSING  ORBIT I  DATE  TIME  EQ. CROSSING 
(EMT)  (DEGREES WEST)  (ENT)  (DEGREES WEST) 

18645  1  0107:45  79.3  19064  1  8120:05  82.4 
16659  2  1111:36  81.3  19078  2  1123:56  83.4 
18673  3  1115:27  61.2  19092  3  1127:47  84.3 
18667  4  1119:16  82.2  19106  4  1131:38  85.3 
18701  5  0123:09  83.2  19121  5  0135:29  86.3 
18715  6  0127:10  84.1  19134  6  0139:28  87.2 
18729  7  0130:51  85.1  19147  7  0108:01  62.4 
18743  8  0134:41  86.1  19161  8  0003:54  63.4 
18757  9  0138:32  87.0  19175  9  0017:45  64.3 
18771  11  0142:23  88.1  19109  11  0011:36  65.3 
18784  11  1103,116  63.2  19203  11  1115:27  66.2 
18798  12  0016:57  64.1  19217  12  1019 18  67.2 
18812  13  0011,48  65.1  19231  13  0123:19  68.2 
18826  14  0814:39  66.1  19245  14  SO26:59  69.1 
18840  15  1016:30  67.0  19259  15  1030:50  78.1 
18854  16  8122:21  68.0  19273  16  1134:41  71.1 
18868  17  0826:12  68.9  19287  17  1838:32  72.1 
18882  18  10311 03  69.9  19391  18  0042,23  73.0 
18896  19  1033:54  70.9  19315  19  0146:14  73.9 
18911  21  0137:45  71.8  19329  20  11051:15  74.9 
18924  21  0041:36  72.8  19343  21  1053:56  75.9 
18938  22  1145:27  73.7  19357  22  1157:47  76.8 
11952  23  1049:18  74.7  19371  23  0101:30  77.0 
18966  24  0053:89  75.7  19365  24  0105:29  78.8 
189811  25  1157:10  76.6  19399  25  1109:21  79.7 
16994  26  1100:51  77.6  19413  26  0113:11  80.7 
19018  27  8104:41  78.6  19427  27  1117:82  81.6 
19022  28  8108:32  79.5  19441  28  1120:53  82.6 
19036  29  1112:23  80.5  19455  29  0124:44  83.6 
19050  30  8116:14  81.4  19469  30  8128:35  84.5 

19403  31  8132:25  85.5 

Ada 
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Ail 
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”al . OP 
WiligIN WARIIII M MI M MIE114W WV4.  
At last, a tastefully done, Official-

looking, 8X10 certificate, originated to 
enhance your  Amateur Radio Station 
License.  The  area reserved for the 
license  is artfully  bordered  and pre-
slotted at the corners. 

With the insertion of your license, 
this certificate becomes a handsome ad-
dition to the walls of your shack, and a 
great new way to preserve and display 
your station license. (U.S. License only) 

To receive your personalized certif-
icate, print your name, call, address and 
zip, send $3.00 check or money order, 
postage and handling paid 50 states. 

Radio 

FRANK J. DOWLING KD6AK 
P.O BOX 6 

ROSEMEAD, CALIFORNIA 91770 

+SOTRON ANTENNAS 
THE BEST THINGS 

come in little packages... 

\ 

4 

NEEDS NO RADIALS OR 
WATCHING DEVICES 

ISOTRON80  ISOTRON 40 
54 INHIC,H  3 I IN. HIGH 

BIG ON PERFORMANCE 

ISOTRON 20 
17 IN. HIGH 

SMALL ON SPACE  
BIL AL COMPANY I- 1 

STAR Rc.P 
303 68/ -3219 

FLORISSANT CO 80816 

STOP IC 
SPILLOVER! 
You may be losing up to half the available 
output from your vertical gain antenna 
because of RE spillover. The amazing 
AEA lsopole with unique decoupling 
design, virtually eliminates RE spillover 
and can help you multiply your power 
in all directions on the horizon relative 
to an ideal half-wave dipole, or end-fed 
non-decoupled "gain" ante 

C + A ROBERTS, INC. 
22010 So. Wilmington Ave. 
Suite 105, Carson CA 90745 
Phone (213) 834-5868 

NEABrings you the 
Breakthrough! 

Grounding 
Problems 
??? 

Flexible copper braid for bonding 
linear amps, transmitters, receivers, 
etc. Equivalent to a #6 AWG (26,500 
CMA). Tinned to reduce corrosion. 
Available in 25' or 50' coils. 

cicctric motion company, inc. 
100 whiting street • winsted, ct. 06098 

Please send  25' at $18.30 each 
- 50' at $34.00 each 

Conn. residents add 71/2% sales tax 

Amount Enclosed S   

Na me   

Address   

City    

State Zip   

443 bit nip 

Vrbit lbebit 

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 SI to cover First Class Postage 
and handling to: Orbit, 221 Long 
Swamp Road, Wolcott, CT 06716. 
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GOT A 

(Rail° not included) 

BATTERY 
EATER?? 

YOU NEED A 
BATTERY -BEATER!!! 

BEAT YOUR BATTERIES! 
OPERATE your SYNTHESIZED HT CONTINUOUSLY from any 
12-30y D.C. source: Auto, Truck, RV, Light Aircraft 
(12 or 28v system), Home D.C. Power Supply!!! 
STEWART's NeeBATTERY-BEATErprovides the proper 
REGULATED vol t '1  your rig and plenty of 
current for CONTINUOUS FULL POWER TRANSMIT! All 
day travel, all evening-TiTnipieTc—get with NO QRT  
TO RE-CHARGE! TRANSMIT EVEN WITH DEAD NiCads!!!!  

•NOT a battery charger but a FULL POWER SOURCE with 

TWO PROTECTION CIRCUITS! 
•RUGGED ALUMINUM CASE! NEW. IMPROVED MODEL FOR !COM , 
SO TOUGH THE AVERAGE MAN CAN STAND ON IT! 
-YOUR NiCads REMAIN IN PLACE! Simply unplug for 
INSTANT PORTABILITY!! 

*DESIGNED by an engineer from WASA's Jet Propulsion 
Laboratory with components rated 50% beyond 
requirements! 
*PRE-WIRED JACK for your radio with detailed, step-
by-step installation instructions. 
•TWO 5 FT. POWER CORDS - 10 FT. TOTAL REACH! VELCRO 
pads to mount anywhere! 1 FULL YEAR WARRANTY!! 
0110 INTERFERENCE with PL's! LONGER LIFE FOR NiCads! 
eThe ONLY accessory power supply that can claim all 
these exciting features, and more!! 
•NOw AVAILABLE for TEMPO S-1,2.5; 
YAESU FT-207R; ICOM IC-2A/T; WILSON MK II, lit IV; 
SANTEC HT-1200! (MEMORY RIGS RETAIN MEMORY!!) 
*PRICE: ALL MODELS- $30.00 Post Paid. Ca. Res. add 
S1.80 Tax. C.O.D.'s- You pay Postage and COD fees. 
*PHONE: 1-213-357-7875  for C.O.D. 
SMART CUADS P.O. Box 2335 IRWINDALE, CA. 917C6 

COMPUTERIZED 
GREAT CIRCLE MAPS 

• Great  Circle Map  Projection • 
Centered  on  your  exact  OTH  • 
Calculated and drawn by computer • 
11 x 14 inches • Personalized with your 
callsign • $12.95 ppd. • (Air Mail add 
$2.00) • Beam Heading Printout with 
bearings to 660 locations, $9.95 • Great 
gift idea, too! 

Bill Johnston, N5KR 
..471  Dept. T 

1808 Pomona Drive 
Las Cruces, New Mexico 88001 

3,ID YOU RECEIVE 73'5 RADIO BooKSHOP3 
CQ. ALL ANIATEuR RADIO CLUBS 

SPECIAL CLUB DISCOUNT OFFER? NO? 
Do You WANT TO SAVE YOUR CLUB Vs? 

JUST QSL WITH 
YOUR CLUB'S NAME, 
ADDRESS, ETC. ,TO 
73 BOOK, ATT LiLy, 
SO PINE STREET-, 
PET ERBOROU(71-, NH 

03¶5 

GOTHAM 
ANTENNAS 
(813) 584-8489 
SMALL LOT TRAP DIPOLES 

MODEL  BANDS  LGTH  PRICE 
TSL 8040  80.40  78  549.95 
TSL 4020  40.20.15  40'  S47.95 

SMALL LOT SHORTENED DIPOLES   

SL.8010  80.40.20.  75'  $59.95 
15.10 

SL•160  160  130'  536.95 
SL.80  80  63'  535.95 
SL-40  40.15  33'  $34.95 

FULL SIZE PARALLEL DIPOLES  

FPD-8010  80.00.20.  130'  549.95 
15.10 

FPD•4010  40.20.15.10  63'  544.95 

NEW! PORTABLE VERTICAL! IDEAL FOR 

APARTMENTS. CAMPING. TRAILERS! 

Folds to 5' Package. No Radials. Required. 
Fully Assembled. Full Legal Limit. 1:1 VSWR 

MODEL  BANDS  HGHT  PRICE 
PV.8010  80.10  13'  $59.95 

PROVEN DESIGN • GOTHAM ALL BAND 

VERTICALS 

VISA 

417 

V 160 

V-130 

V-40 

160.80.40.20 
15.10.6 
80.40.20 
15.10.6 
40.20:15.10.6 

23'  S39.95 

23'  $3795 

23 . 53595 

FAMOUS GOTHAM QUADS 

IL 2 Elements — 3 Bands Complete $119.95 

CHAMPIONSHIP GOTHAM BEAMS 

Full Size Complete from $7995 

CALL OR SEND LARGE SASE FOR CATA• 
LOG. Shipping: Dipoles & Verticals 
$2.50 USA:57.00 Canada: 55.00 FPO. APO 
Beams & Ouads Shipped UPS or Freight 
Collect. Fla add 4°0 Sales Tao 

P.O. Box 776 • Largo, FL 33540 

p-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: 

73 magazine 
Subscription Department 

P.O. Box 931 
Farmingdale NY 11737 

II Address change only 
O Extend subscription 
Li Enter new subscription 
O 1 year S25.00 

CI Payment enclosed 

Li Bill me later 

If you have no label handy, print OLD address here. 

I "J 
•a-, Name  Call   
I 

IAddress   

I EL:City  State   Zip   

I print NEW address here: 

Name  Call   

Address   

City  State   Zip   
was 
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DX Guide from page 80 

and WAE Contests, two of 
the major DX events of the 
summer months. 
The most disturbing part 

of The Complete Idiot's 
Guide to DX, however, is 
the inclusion of five pages 
describing the various sorts 
of turkeys which inhabit 
our DX bands. Unfortunate-

ly, any DXer finds out about 
these birds soon enough, 
and there is no reason to 
spend this much space air-
ing our dirty laundry and 
unnecessarily discouraging 
those who haven't yet 
found out that the gobble 
of most turkeys is much 
worse than their bite. A 
word of warning would be 
sufficient; Gregg indulges 

in overkill in his description 
of "Amateuris Vulgaris." 
We have been assured 

that the second edition of 
the book, which should be 
available shortly, tackles 
most of these problems. 
This book doesn't have 

all the answers. If you're 
looking for tail-ending 
techniques or want to know 
split-frequency tactics, 

you'll have to find them 
elsewhere (preferably by 
listening to how the big 
guys do it). But if you want 
to start out in DXing as 
painlessly as possible and 
would like to know at least 
some of the rules before 
you join the game, The 
Complete Idiot's Guide to 
DX will be a very worth-
while investment.• 

Micronta from page 92 

you want to measure (dc 
volts, ac volts, dc current, 
or resistance—and a few of-
fer ac current scales). Then 
you need to select the 
range within that function, 
and you might have five or 
more ranges for some func-
tions. Furthermore, you 
must have the probe polari-
ty correct for dc measure-
ments or the meter will indi-
cate an error, forcing you to 
reverse your test probes—a 
nuisance at best. 

The new Radio Shack Mi-
cronta LCD Auto-Range 
Digital Multimeter offers 
many of the newest DMM 
features in an under-$100 
instrument. A single four-
position selector knob al-
lows you to measure dc 
volts, ac volts, resistance, 
or dc current with a large 
31/2-digit floating-decimal-
point LCD readout. As you 
make the measurement, the 
decimal point moves to the 
proper position, automati-
cally setting the proper 
range. You can measure up 
to 1000 volts on dc, 500 
volts rms on ac (accurate to 
about 15 kHz), dc current 
up to 200 milliamperes, and 
up to 2 megohms of resis-
tance. If the test probes are 
connected "backwards" 
(reversed polarity), the dis-
play shows a minus sign, 
but the actual readings are 
unaffected. If you go over-
range, the display goes 
blank except for a "1" on 
the left side. 

A range-hold feature, us-

ually only found on more 
expensive auto-ranging 
DMMs, allows you to 
freeze the decimal point lo-
cation for additional read-
ing within that range. This 
saves the time normally re-
quired for the meter to seek 
the correct range. The 
range-hold feature is en-
abled by moving the on-off 
switch to the range-hold 
position when the desired 
decimal-point location is 
displayed. This feature 
works for ac voltage, dc 
voltage, and resistance 
measurements. The cur-
rent-reading display has on-
ly one decimal point loca-
tion (100.0), and so it ap-
pears range-hold would be 
unnecessary. However, if 
you go over-range (over 
199.9 mA), the decimal 
point disappears when you 
come back into range, un-
less you are in the range-
hold condition! 

A standard 9-volt battery 
(alkaline is recommended) 
powers this DMM, and 
about 8 milliamperes is 
drawn from the battery 
when the DMM is on. A sub-
miniature phone jack is pro-
vided for a Radio Shack 
65-731 or 273-1431 ac 
adapter ($4.95, 9 volts dc, 
subminiature phone plug 
with positive tip). When the 
adapter is plugged in, the 
battery is disconnected. A 
small "BT" on the left side 
of the display alerts you to 
a low-battery condition. 

On analog meters, an 
overload could burn out 
the meter coil or bend the 

pointer. Also, most analog 
multimeters need zero ad-
justments, and many use 
mirrors behind the pointer 
to avoid parallax errors in 
reading. This DMM has ef-
fective overload and tran-
sient protection and is pre-
calibrated, so no zero ad-
justments are required. A 
miniature 1-Amp fuse is 
built into the battery com-
partment to protect the 
DMM if voltage is applied 
to the probes when measur-
ing current or resistance—a 
no-no! 

The DMM is easy to read, 
since the digits are 3/8" 
high. There are four digits, 
but the first digit is either 
blank or a 1. Therefore, the 
maximum reading is 1999, 
making 2000 the over-range 
condition. On the voltage 
and resistance function, the 
display reads .000 when the 
unit is turned on and the 
probes are held together. 
Therefore, you can effec-
tively read .001 volts (1 mil-
livolt) or 1 Ohm (since the 
Ohms scale display is 
kilohms and must be men-
tally multiplied by 1000). 
When used to measure dc 
current, the decimal point 
is stationary at the 100.0 po-
sition, so the lowest current 
resolution is .1 milliam-
peres (100 microamperes) 
and the maximum reading 
is 199.9 milliamperes. 

I found the Micronta 
Auto-Range DMM very 
easy to use and easy to 
read, provided you ignore 
the decimal point excur-
sions as the DMM seeks the 

proper range. I was disap-
pointed ii the lowest volt-
age range (2 volts) having 
only a -millivolt resolu-
tion. Many recent DMMs 
have a .2-volt scale, allow-
ing readings down to 100 
microvolts. Also, since this 
DMM has only one current 
range (199.9 milliamperes 
maximum), you can't use it 
for measuring either low 
microamperes or currents 
higher than 2 Amps. The re-
sistance scale is limited to 
2 megohms maximum, in 1-
Ohm increments. 

Consicering that this 
DMM includes an LCD 
readout, the auto-ranging 
and range-lock features, 
and overload protection for 
a comparatively low price, 
it's still an excellent buy for 
a general-purpose multime-
ter. For laboratory use, 
where high precision is re-
quired, you might find an 
instrument with extended 
lower ranges necessary. 

A rugged gray plastic 
case, 1-1:8" x 8-7/32" x 
4-1/8", houses the approxi-
mately one-pound unit. A 
handy feature is the carry-
ing handle, which swivels 
down to form a tilt-up stand 
to hold the DMM at a con-
venient viewing angle. Test 
leads are included, but the 
battery is not. The 12-page 
manual is easy to follow 
and inclJdes a complete 
schematic of the unit. 
Available from any Radio 
Shack store or participating 
dealers as Catalog Number 
22-196. Reader Service 
number 476.M 
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Daiwa from page 40 

The switchless, tweak less 
system is even more useful 
when pruning antennas or 
adjusting antenna tuners, 
particularly when using a 
solid-state transmitter. As 
you adjust a tuner, swr can 
jump way above 3:1, caus-
ing the transmitter's swr 
protection circuits to re-
duce output power dramat-
ically. Using a typical 
meter, the reflected power 
would appear to go down, 
and you could be tuning for 
high swr rather than low 
unless you zero the forward 
meter every time you tweak 
the tuner. With the Daiwa 
meters, no matter how 
much the power output of 
your rig varies, you are 
always looking at an ac-
curate measure of swr. 

About the only drawback 
to the Daiwa meters has 
been their expense, but that 
stumbling block has now 
been removed. There are 
three compact new meters 
available, and they are con-
siderably less expensive 
than their predecessors, 
which are still available. 
They are less expensive be-
cause they are more limited 
in the frequency range they 
cover and offer fewer 
power ranges. In many ap-
plications, these limitations 
won't make any difference. 
The new models are the 
CN520, covering 1.8-60 
MHz, the CN540, covering 
50-1 50 MHz, and the 
CN550, covering 144-250 
MHz. Each meter offers 
two power ranges. 200 and 
2 kW at full scale with the 
CN520, and 20 and 200 

Watts with the other two 
meters. A push-button 
switch located on top of the 
meter selects the range. 
SO-239 antenna connectors 
are provided on the rear 
panel. The compact trio did 
well in the realm of basic 
performance. Run against a 
Bird wattmeter, all three 
meters appeared to be well 
within the 10% margin of 
accuracy the manufacturer 
claims. Although their cabi-
nets are plastic, there 
wasn't any noticeable in-
crease in RFI floating about 
the shack when one of the 
meters was put in-line, and 
we checked 80-10 meters, 
six meters, two meters, and 
220 MHz. 

Conclusions 

These meters are small! 
In many installations the 

small size will be an ad-
vantage—a meter can be 
squeezed into tiny spaces 
where nothing else will fit. 
If your taste runs to RC-8/U 
or RG-213 for interconnect-
ing equipment, take care to 
fix the meter in place or 
you'll find it disappearing 
over the rear edge of your 
table, pulled by the weight 
of the coax. 
The cross-needle meter 

approach to measuring swr 
is clever yet straightforward 
and represents a note-
worthy advance over the 
all-pervasive switch and 
tweak boxes currently 
found in most of our 
shacks. For more informa-
tion, contact MCM Commu-
nications, 858 Congress Park 
Drive, Centerville OH 
45459. Reader Service num-
ber 477.• 

P-310X from page 52 

pedance is a nominal 50 
Ohms. Gain of up to 20 dB 
is possible, controlled by a 
front-panel knob over a 15-
dB range. The 1.8-54-MHz 
range is spanned in four dis-
crete segments, selected by 
a front-panel switch: 1.8-4, 
4-10, 10-23, and 23-54 MHz, 
respectively. 

I mentioned the bi-linear 
feature—when you trans-
mit, a special rf sensing cir-
cuit automatically con-
nects the transceiver direct-
ly to the antenna, bypassing 
the preamp. At the end of 
each transmission, the unit 
switches back to receive 
with a slight delay, adjust-
able from 1/2 to 3 seconds 
by means of a panel control 
for various operating 
modes and operator prefer-
ences. This feature makes it 
unnecessary to be con-
cerned with trying to hook 
into the transceiver's push-
to-talk (PTT) or voice-
control led-transmit (VOX) 
line to cut the preamp in 
and out when switching 
from transmit to receive, or 
vice-versa. An internal four-
transistor circuit takes care 

of the rf sensing, relay ener-
gizing, and variable-delay 
functions. An "off" position 
on the delay control not on-
ly deactivates the preamp, 
but also serves to bypass it 
for those occasions when it 
isn't needed. An LED on the 
front panel indicates when 
the preamp is in-line. 

I've alluded to the fact 
that a receiving preamp 
may not be a necessary in-
vestment for everyone. 
True, most new receivers 
and transceivers have ex-
cellent sensitivity on all 
bands, at least when they 
are factory-new. But after a 
few years, tubes (if em-
ployed) may get weak, cir-
cuits go out of tune, noise 
figures go up—slow pro-
cesses—but so slowly that 
one may not realize they 
are occurring. Hooking up 
the Palomar or a similar 
preamp to an old tube-type 
receiver badly in need of 
alignment and sitting 
around gathering dust can 
be an especially amazing 
experience. 

Even with newer trans-
ceivers, performance may 
be marginal on the top two 
HF bands-10 and 15 me-

ters. Design compromises 
are always taken in trans-
ceivers and will be further 
exaggerated as the three 
new WARC bands are de-
signed into transceivers. 
The preamp should be par-
ticularly effective with 
those transceivers using the 
pi-network output of the 
transmitter section as the 
receiver's rf stage input. 
Many such units suffer a 
pronounced drop-off in sen-
sitivity on 15 and 10, much 
like their older vacuum-
tube brethren. The inclu-
sion of six-meter coverage 
on the Palomar preamp 
makes it suitable for pep-
ping up a 50-MHz transceiv-
er as well. 

I tried the preamp with a 
Kenwood TS-180S trans-
ceiver and an R-1000 com-
munications receiver, 
which are no slouches in 
the sensitivity department. 
The preamp did not notice-
ably improve reception on 
160, 80, or 40 meters, but 
did help dig down into the 
noise for weak-signal DX on 
the higher bands through 10 
meters. This was especially 
true of the TS-180S on 10. 
The preamp's inherent rf se-

lectivity was helpful on all 
bands in reducing signal 
overload from adjacent or 
out-of-band signals. This 
characteristic was very 
helpful when used with the 
R-1000, whose slow-recov-
ery agc system occasionally 
gets bombed with strong 
signals, and the TS-180S, 
whose front end occasion-
ally lets through a few spu-
rious, image-like signals. 

All things considered, the 
P-310X did a very creditable 
job in my shack; in trans-
ceive operation, the relay 
was quiet and positive-act-
ing. Had I had available an 
old clunker transceiver or 
receiver on which to experi-
ment, results probably 
would have been even 
more impressive. Neverthe-
less, there were a few minor 
points that warrant consid-
eration by a prospective 
purchaser. 

It's easy to mistune the 
unit if one isn't careful. This 
can result in the image or 
other spurious frequency 
ranges being boosted, to 
the detriment of the desired 
signal. Tune carefully! 

There is no attenuator or 
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provision for use with a sec-
ond antenna. The former 
feature would increase the 
unit's capability to handle 
cross-mod and overloading 
effects, while the latter 
would add flexibility in con-
necting, say, a general-cover-
age receiving antenna with-
out need for an external 
coax switch. Interestingly, 
the SWL-oriented receiver 
preamps (models P-305 and 

P-308) both include these 
features; each has a switch-
able 20-dB attenuator and 
toggle switch used to select 
either of two antennas. 

An extra rf output for a 
second receiver would be 
useful, to allow simple con-
nection of, say, a general-
coverage communications 
receiver and a transceiver 
to enable the preamp to 

perform double duty. I use 
both the TS-180S and 
R-1000 and have to use a 
coax switch to take care of 
this chore. Adding an extra 
output should be a simple 
project, as the back panel 
has space for an extra jack 
or switch. 

Despite the few detrac-
tors I mentioned, the Palo-
mar transceiver preamp is a 

good, dependable, and stur-
dy unit; it's representative 
of the generally high qual-
ity of the company's acces-
sory procuct line. Too, the 
attractive aluminum front 
panel and vinyl-covered 
metal case add a good deal 
of "class." The 21/2-pound, 
8" x 5" x 3" P-310X is avail-
able from Palomar Engi-
neers, Bcx 455, Escondido 
CA 92025.• 

IC-730 from page 76 

however, has power to 
spare. An output level pot 
located inside the rig's bot-
tom cover was readjusted 
to increase output from 110 
to 130 Watts on 20 meters 
(as read on my Drake W4 
wattmeter). By the time this 
report appears in print, I 
will have readjusted that 
pot for an exact 100 Watts 
output and be enjoying the 
rig's margin of safety. The rf 
power control mounted 
concentric with the mike 
gain directly varies output 
independent of mike or 
speech processor level. SSB 
operators who enjoy QRP 
operation can reduce pow-
er output while maintaining 
full audio. The 730 drives 
both my Drake L4B and 
home-brew "classic-kilo-
watt" amplifier (December, 
1978, 73 Magazine, pg. 226) 
to their usual outputs. 

A large final amplifier 
heat sink is affixed to the 
730's rear, and a twist-blade 
fan moves air diagonally 
across the sink whenever the 
730 is in transmit mode. The 
super cooling seems like a 
mild overkill, as the sink has 
yet to become noticeably 
warm. The manual explains 
that high sink temperature 
will cause a thermal sensor 
to increase the fan's speed, 
and also keep it on during 
receive (evidently after a 
20-minute transmission into 
a 3:1 swr!). A barely percep-
tible wind noise was no-
ticed and cleared by remov-
ing the fan/sink rear cover. 
The cover's removal also 

permits more efficient cool-
ing. Swr shutdown checks 
showed full output until 
2.5:1. At 2.7:1 swr, the out-
put dropped to 70 Watts, 
and at 3:1, output de-
creased to 55 Watts. 

During CW operations, 
the transmit signal is shifted 
approximately 400 Hz. I 
compensate for that shift 
by turning the RIT control 
two divisions lower in fre-
quency. This maneuver was 
initially plotted using a sec-
ond receiver to monitor 
both sides of a QS0 con-
ducted with the 730. 

A key must be plugged 
into the 730 in order to 
transmit a carrier. I bypass 
this requirement during mo-
bile operation with a direct-
shorted phone plug in the 
key jack. 

Bells and Whistles 

The 730's digitalized dual 
vfo's are fully microproces-
sor-controlled, and the 
vfo's may be operated 
transceive or used for split 
operations as desired. A 
single reprogrammable 
memory is provided for 
each band. The memory is 
also tunable, with memory 
release-and-recall returning 
operation to the originally 
stored frequency. One can 
thus operate a net and 
chase DX on both CW and 
SSB portions of a band at 
the same time. Pushing the 
rig's write button (without 
pushing the memory but-
ton) will sync both vfo's on 
one frequency when need-
ed (such as initially hunting, 
spotting, and calling a DX-

pedition upon their "fire-
up"). Another button locks 
tuned frequencies to pre-
vent accidental knob 
bumps from changing fre-
quency. The tuning knob's 
tension/drag is also fully ad-
justable by a screw accessi-
ble through a hole in the 
rig's bottom. 

The 730 also features an 
internal relative power 
wattmeter (accuracy varies 
15 percent of my W4), a 
very effective speech pro-
cessor, and an swr bridge. 
The controls for these units 
are located beneath an ac-
cess cover on the rig's top 
left area. The front-panel 
meter is thus used to read 
S-units, alc, rf output, and 
swr. The "everything-in-one-
box" arrangement can't be 
beat! 

Up/down band scanning 
is possible via an optional 
microphone. Since I've yet 
to locate a "scanning 
mike," I dug into the 730's 
manual and schematic for 
details. I had the rig scan-
ning within 10 minutes! The 
ability to lean back and 
tune the rig remotely is 
great, and I'm now planning 
a keyboard system for en-
tering frequencies directly 
into the 730's microproces-
sor. 

On the Air 

The 730 received its ini-
tial checkout during the 
1981 Radiosport Contest, 
and it performed like a DX 
champ on both CW and 
SSB. The barefoot rig per-
formed comparably to my 
TS-120. Switching on the 

730's speech compressor 
added "7 league boots" — 
and called for reducing rf 
drive to my amplifier. The 
increased duty cycle was 
quite noticeable on the 
wattmeter, on the amplifier 
tube plates, and on pileup-
cracking ability. 

W4CEC and I recently ex-
changed rigs for a day to 
evaluate signals. The 730's 
transmitted signal is quite 
clean, with ever-so-slightly 
more high frequency audio 
response than a TS-820 or 
120 (only apparent through 
direct comparison and 
knowing the other person's 
voice). The speech pro-
cessor adds punch while 
producing a barely percep-
tible chaige in transmitted 
audio response. 

Mobiling with the 730 is 
sheer pleasure. The quiet 
receiver and the noise 
blanker give me the impres-
sion I'm in a different auto 
(my previous rig showed S7 
ignition noise; the 730 
shows S2 ignition noise). 

Conclusion 

The lcom 730 is quite a 
rig for the money. Its nu-
merous features and state-
of-the-art technology rein-
force my opinion that a new 
rig is one of today's best 
dollar values. Icom offers a 
fairly extensive line of ac-
cessories, including match-
ing power supply, external 
speaker, linear amplifier, 
and a mobile antenna. For 
more information, contact 
from Corporation, 3331 
Towerwood Drive, Suite 
307, Dallas TX 75234.M 
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HAM HELP 
I am Mrs. Ruth Fleischer, wife 

of former sergeant Martin 
Fleischer, formerly stationed at 
Gunter Field, Montgomery, Ala-
bama,  serial  #32316245, 

Squadron C-1, 2131 A.A.F. Base 
Unit. 

My husband was in charge of 

a radio shop at Gunter Field, Pi-
lot School, Basic, and the air-

plane wash rack was part of this 
hangar. On or about July 27, 

1943, a fire and explosion oc-
curred, trapping the GI occu-

pants (some of the GIs were 
hams). 

In the process of rescuing 
these men, and amongst the 
other disabilities received, Mar-
tin lost his hearing. Now that he 

is totally disabled and unable to 
follow any substantially gainful 
occupation, he is trying to estab-

lish a claim with the Veterans 
Administration for his deafness. 

We are searching for any per-
sonnel stationed at Gunter 
Field, Montgomery, Alabama, 
between 1942-1945, so that we 

may discuss the possible recol-
lection of this accident. They 
may contact me at the address 

and telephone number below at 
my expense. 

Perhaps in this endeavor to 
help Martin, we may be able to 

help the other GIs he rescued 
and who were also injured. If 
you need any documentation 
that I have for verification of 
these facts, please communi-
cate with me. 

Mrs. Ruth Fleischer 
2701 East Utopia Road #110 

Phoenix AZ 85024 
(602)-867-8092 

ALL BAND TRAP ANTENNAS! 
--21101-3.- •  PRETUNED  UNCO • CO MPLETELY ASSE MBLED - 

UNE • ONE  NEAT SMALL ANTENNA FOR 
UP TO 7 BANDS'  EXCEL' ENT FOR CON-
GESTED HOUSING AREAS - APART MENTS 
LIGHT- STRONG - AL MOST  INVISIBLE. 

I OR ALL MANES • M ODELS OF AMATEUR 
TRANSCEIVERS  .  TRANSMITTERS  - 
GUARANTEED  FOR  2000  WATTS  SSEI 
1000 WATTS CW  INPUT FOR NOVICE AND 
ALL CLASS AMATEURS' 

CO MPLETE AS SHO WN tom 90 11 11056U.5 2 or . lee . . and PL 259 connector tnautators JO 0 
300 • 1611 4.r . •nt1 6.101.11  <Mtge cccccc lee ollb WAN lb ughttong wrest*. a. . .a disc ..e • 
•̂1.4•11 0. 0 4. amanwrIdoot re . .. trea. rx6 -,......xen to kano a 000 oo re,   re,400.0de 
4044•004 • 'taboo . .. •na reelb•Ingt leorSVIR or0 ea band• .it•Me. Labelly NOT NEEDED. Can be wsea es 
nrerled Vt. orpors • 6 4.63. on  mos or norroo IOU T. ONLY ANTENNA YOU WILL EVER NEED 
FOR ALL 0051 ED SANDS . WITH • • TRANSCEIVER - NE W - EXCLUSIVE' NO SALONS NEEDED' 

130.40-2 0•15-10-6 meter • 2 YAW ••• 104 tt rt. 90 0 Rosati    Metsei 99/3111UA  579 95 
•0-20.15-10 rnetor - 2 1.0 .... 5• 0 tenn 90 0 144521U    Morset 1001BU•  $78 95 
10.15-10 mow --- 2 100 ..- 260  era. 90 11 RG56U  • connecter - Modal tOOTBIJA  $7795 

SE ND FULL PRICE FOR POSTPAID INSURED DEL IN USA IC  $9 00 eat-aro. .0ape • c'eruat .utter. alcIor oraw tang VISA - MASTER CHARGE . CARD . AMER EXPRESS Cure arr.I,dete P  C 1.306.236-5333  9A M - 6PM week da,s 11M ow ret 2-3 .0 ALL PRICES WILL INCREASE 

S .( • ORDER NO W' AO ontannas buaranteed go I 'am 10 day men , ba44 10•1.1 returned a neer condeven. 
1,4 44•.,, USA FREE INFO AVAILABLE ONLY FRO M 

WESTERN ELECTRONICS  0..,  A7-11 .... 80  Kearney 44tbesaka 66641 

iSVNN3INV dIfill ONVEI 11V 

MINI FM MIC 

This compact  x1  x2I super FM wireless 
Mic kit outperforms many other expensive units 
available Transmits a stable exceptional quality 
audio signal up to 300 yards Receive on any FM 
radio Complete easy-to.build Rd includes case 
battery and all parts with illustrated instr manual 
Only $13 95 Assembled and tested S18 95 

•INTERSIL 7107 DVM kit (LED) $27 95 

•INTERSIL 7106 DVM kit (LCD) $33 95 

•EXAR 2206KB Funct,on Gen Kit $18 95 

Add $1 55 U PI per kit 

Lt... ..,,,, .............-46 . 1 ... .... 

( S.E. Corp.. Box 16969 

Temple Terrace, Fl 33687 
err 

THE 

BEND 
& FOR M  ( 
.060 ALU M. 
& STEEL! 

I recently purchased an old 
Hallicrafters linear amplifier, 
Model HT 41. I need to get a 
copy of the schematics and, if 
possible, operating instruc-
tions. If anyone can furnish 
these, I will gladly pay costs. 
Thank you. 

Glenn Churchill KA2I01 

1 Meadow Rd. 
Hudson Falls NY 12839 

I need a schematic for a Navy 
RBH-2 general-coverage system 
CNA46188 receiver manufac-

tured by National under its own 
model number NC156-1. I am 

willing to pay a reasonable 
amount for the schematic and 
manual. Thank you. 

Terron 
9301 SV 4th St., 219 

Miami FL 33174 

SLEP MAIL-ORDER SPECIALS 
COU/6 

11W14380 TRANSCEIVER 1, 01191 PRODUCTION AND M00111C ATKINS UST S14.5 00 
AC 38131 NOISE CLAMOR 

AC 1802 SPEE 01 PROCESSOR 

AC 3803(061E1N). papa AU 
AC 3610C WFILTIR 360142 

AC 1811 CW TRIER 140 HZ 

AC 3812 REV/ FILTER 1 71012 

AC 3813 AM HUTA 6 011112 

AC 2801 COCA MOUNT 

AC 2808 BLOWER MIT 

AC 2821 DC STANDBY CADIL 

SPILZEIOIX51( TOP MICROPHONE 

61.2110HAM MILD INCRCX MONE 

MIN 281 HANDHELD NOISICANC-ELLINGIMICR0111(46 

AC 2828 MOZROPI•CNE FOOT SWITCH, IDEAL FOR DX CONTESTS 
SERVICE MANUAL NWIN380 

M AXI 

TR 75*-? TRANSCEIVER LATEST PRODUCTION UST S1 SO9 00 

P67 PO WER SUPPLY 1102205 

MS 7 NONA BLANKER 18 -7 

5L.300 SE 500. SI. 1800. SL-6000 FILTERS TOR TR 70R R 7 
TA.? FAN 

RV 7 RE MOTE VTO 

MS7 STIAKIA 

SP 7S SPUOIPROCESSOR 

CVr 75 ELEC ?RONK 01118 
P 75 PHONE PATCH 

LA 7 M U M 180 AAVI MER 

8661700 2KVY 100101.4TIA RIMER 

7467S 20001 160107.111R !I MP 

8.10004 1 SALI N NN-75  271X, 

CS. 7 RIMOTI CONMOILID ANITNNA SWITCH 

TV 3)00 LP LOW PASS FLTUt 

TV 30074P HIGH PASS ft M I TOR 300 011M TWIN CLAD 
TV.7S HP HIGH ross HUTA FOR 75 01161COAX 
FILTERS TOO DRA M RIC RIC/ MR.11. 280, FL 500 FL 1500 I. ACH 

R 713R 7 RECEIVER 030 .312 CANER AL COVERAGE DIGITAL READOUT LISTS, S49 00 
HS 75 HEADSET TR 70R R 7 

R 7,TR 7 CAKE AVTIRIACI KIT 

NEL 7A NOISE N AMUR R 7 

7077 DISK MICROCHONE 1N PLUG TR 7 

45.01)THETA 7000t Md_ROPROCESSOR CONTROLLED COMMUVICATK)NS TERMINAL WORItS WITH  ANY AMAII UR RADIO 
P6TALLATION 

96500 TR 930 VIDEO MONITOR 
141 00 

M AK/ CSR 24 SA TULIN TV W O W, DIGITAL READ-OUT (ARL Y 1962 DO 1VER •  995.00199 PAT MINIM TO SO SI A Its APO WO MASTIIICHARGL CHICKS ACCIMID STY! MONEY  

10 ORDERING TOOAY AT THY  1.0Vd DISCOUNT rlucts WRIT! OP Prie m Nu sun 704 924 1719 

Electronic 
Distributors 

112.117S.00 

16400 

246.00 

11).00 

96.00 

95 00 

96.06 

940E1 

13400 

18600 

4000 

69.00 

1600 

42.00 

M OO 

15.00 

1465.130 

26E1.00 

62.00 

55.00 

29.00 

175.00 

45.130 

142.00 

72.00 

71.00 
6400 

11/.00 

232.00 

29.95 

156.00 

28.00 

15.9S 

15.99 

55.00 

1.185.00 

19 95 

29.50 

82.00 

Slop Electronics Company 

CLEAN 
EASY TO USE!  SMOOTH 
BUILD CUSTO M  BENDS TO 
CABINETS YOU'LL BE  90° 
PROUD OF! COM MERCIAL 
QUALITY at 1/10 THE COST!! 

GUARANTEED! cla mps 
NO COD OR CREDIT CARDS,  not incl. 
ALL ORDERS IN US FUNDS. 
ALL FOREIGN ORDERS ADD 

$5.50 SHI PPINC,  IN ADDITIO'. 
PH.  .-••• 336 

95 
ZASSOCIATES +2 ft 

P 0 BOX 737 

3050 NE 55 TN AVE 

SILVER SPRINGS  FLA. 37611 

P. 0. BOX 100, HWY 441, DEPT. 73 
OTTO, NORTH CAROLINA 28763 

II, 7 

INOTEK 

ENGINEERING 

PRESENTS:  RTTY! 

v• 414 

GOT THOSE METER 

TUNING BLUES?? 

NOW YOU CAN  SEE  WHETHER  THAT 

SIGNAL HAS  DRIFTED,  AND WHICH WAY 

BRIGHT, SOLID STATE LED  ARRAY. 

INSTANTLY  IDENTIFIES 170HZ, 425HZ, 

AND  850 HZ  SHIFTS 

REQUIRES  ONLY  +5  AND  ± 12 VOLT 

REGULATED POWER SUPPLY. 

JUST ANOTHER "SIMPLE - RTTY  PROJECT 

"SIMPLE  RTTY  TUNER" 

4,11.4 ‘1,c board with doeu m•n tartan - 515.93 

tc.18014.• kit $e000 

I a 8011 110 
Span, All Fork 

UT  84660 

ONLY: 
$69.95 

assre mbled ond afign•d 
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DIRECTION 
FINDING? 

New Technology (patent pending) con-
verts any VHF FM receiver into a modern 

Doppler Radio Direction Finder. No 
receiver mods required. See June 1981 
issue of 73 for technical description. Kits 
available from $235. Write tor full details 

and prices. 

.0425 
DOPPLER SYSTEMS 
1 1 1 E. Moon Valley Drive 
Phoenix, Arizona 85022 
(602) 869-9608 

COAXIAL CABLE SALE 
POLYETHYLENE DIELECTRIC 

RG213 noncontarninating 95% shield mil specleedt. 
RG11 75oTirns 97% shield mil spec . 
RG214U double silver shield  95elft. 
RGI74U miniature 50 ohm mil spec  106/11. 
RG58U Mil spec. 95% shield  114/11. 
RG58AU Mil spec 95% shield. stranded  134(11. 
RG223 IRG55AU) double silver shield  854.01 

LOW LOSS FOAM DIELECTRIC 
RG.8% (mini 8)95% shield Blue Jacket 
RG8U 97% shield wrote jacket flexible 
RG8U 80% shield 
RG58U 80% shield 
RG58U 95% shield 
RG59U 75 ohm 100", foil shield (TV type) 

Rotor cable 2-18ga 6-22ga 
•Cable-shipping $3 DO I st 100 II 

$2 00 each add.] 100 ft 

CONNECTORS 
PL-259 to BNC lUG•255)  $3.50 ea 
PL.259 push-on adapter shell  10/83.89 
PL 259 & S0-239  10/85.89 
Double Male Connector  $1.79 
1ft patch cord wiRCA type plugs each end  3/81.00 
Reducer UG•175 or 176  10131.99 
UHF T (M358).  $2.59 
Elbow (M359)  $1.79 
F59A (TV type)  10152.15 
PL•258 (double UHF female barrel) 
Connectors-shipping 10% addI, $1 50 minimum 

FREE CATALOG 
412 COD ADD St 50-FLA RES ADD 

199111. 
309/ft 
199./11. 
08eJlt. 
104111. 
19t/ft. 

194JII. 

NEMAL ELECTRONICS 
5E85 SW 8011) ST. DEPT PLO MIAMI. FLORIDA 3314, 

TELEPHONE (3351661 5534 

C.B. TO 10 METER KITS 
AMERICA'S # I SOURCE FOR 

10 METER C.B. KITS 

IN STOCK -Kits for most C.B. Models 

COMPLETE KITS -Includes all parts and 

detailed instructions. 

CUSTOM ENGINEERED -For easy install-

ation with minimum time and equip-
ment. 
FLEXIBLE BAND COVERAGE -To provide 

up to  I MHz coverage for most P.L.L. 

chassis. 

LO W COST -Prices range from $10.00 

to $50 00 

FREE CATALOG -write or call today. 

AMERICAN CRYSTAL SUPPLY COMPANY 

P.O. BOX 638 
WEST YARMOUTH, MA. 02673 

1617) 771-4634 

WRITE FOR CLU
B DISCOUNTS 

YAESU FT-207R OWNERS 
AUTO SCAN MODULE AND BATTERY 

SAVER KIT 

15 minutes to in-
stall, scan restarts 
when carrier drops 
off, busy switch 
controls automatic 
scan on-off  in-
cludes module and 
instructions 
Model AS-1. $25.00 

FT•207R BATTERY SAVER KIT 
MODEL 136-1 $14.95 

' Nu more dead batteries due to memory back-

up 
'30 % less power drain when squelched 

'Si mple to Install. step-by-step instructions 

and parts included 

'4 mA memory backup reduced to 500 AA. 
•45 mA receiver drain reduced to 30 mA 

'Improved audio fidelity and loudness 

ENGINEERING CONSULTING 
P 0 BOX 94355 

RICHMOND. B. C. V6Y2A8. CANADA 

MAUI .9 
USA 

SYNTHESIZED 

SIGNAL GENERATOR 

MOuti 
SG 100C 
S329.95 

plus shipping 

• Covers 100 to 179 999 MHz in 1 kHz steps 
thumb-wheel dial • Accuracy 00001 % at at fit 
quenoes • Internal frequency modulation from 0 ' 
over 100 kHz at a 1 kHz rate • Spurs and noise 
least 60dB be ow carrier • RF output adjustable fro, 
5-500mV across 50 ohms • Operates on 12vdc 
V2 amp in stock for immediate shipping $329 
plus shipping Overnight delivery available at exi' 
cost • Range Extender (phase-locked mixer/divic 
en ) for above unit Extends the range from 1 to 58 
MHz Same size as SG-100 Mounts piggybaci, 
Price $299 95. 

,.311 

VANGUARD LABS 
196-23 Jamacia Ave., Hollis. NY 11423 

Phone: (212I 468-2720 

(THE HMR li 
MICRO WAVE RECEIVER SYSTEM 

24. dB GAIN • TUNABLE 2.1 TO 2.6 GHz RANGE 
6 MONTH WARRANTY • COMPLETE-READY TO INSTALL 

PARTS OF HMR II AVAILABLE SEPARATELY 

s17995 EACH 
FOB DENVER 

7 les 

SEND CHECK MONEY 
ORDER OR CERTIFIED 

FUNDS TO 

MAR 
PO BOX 440868 • AURORA. 

COLORADO 80044 
DEPT MB 

FOR THE LO WEST PRICE ON QUANTITY ORDERS. 

CODs. MC OR VISA ORDERS CALL: 

•••••  (303 620-9736 

FOR THE DO-IT-YOURSELFER 
DOWN CONVERTERS  POWER SUPPLY 
ASSEINOLEOI TESTED PCII  ASSEIIIKE0 A TESTED 
WiTii PLANS  49-  BIN PliolS  49.• 

KB PASTS  elfin  3,3.'  PCB PANTS CASE II ?LAM M. 
PCB  PLANS  Iv  PCB  FLANS 

PLANS  '9. 

v• 82 

FINALLY... 
A SQUARE DEAL 

ON YOUR 
ELECTRONIC 
SCRAP 

Warty -9r/ht. ,' 01\ 1701 r uleo ..ri NI rOp. 115 4 

1.111.1111.11 the value al yt•ur material .4// 
matersol No0111111111: 111111111111,111.V ', fill .' 01111 

assayed  max111111111 return Take a look 111 

N PPP se typical ytelds. 
P( Boards  50e '057 p••r lb 
(.sir:nerbirs  25e is 55 per lb 
P(' Finger:: . .  5:1 la $21) per lb 
(;old plated pins  $12 lo $30 per lb. 

Vell'11/flher 111111111111111111. s1 ,14 . aar reader seres., 
1111111 her sir sill 'Is-rile 

ELECTRONIC HEC TITERS 
OF MASS.. INC 

263A S Main Street, Box 6 
Mobil( ton„Iloss. 01949 
Toll Free (NOW 343-830S 
In Mos.:. (617) 777-0455 

GO MOBILE WITH YOUR H.T.! 

Ic00  Gue 
ra/ Veeco poiada to 

• A unique battery eli minator • 

HANDI•TEK Regulator allows constant hand-held 

operatron from auto DC or base supply with no ni. 

cad drain and WITHOUT RADIO MODIFICATION , 

Model I -Icom IC-2A/T, K - TR-2400 

Y -FT-207R. T -Si mple mod for Temp 

S24 95 PPD in USA CA add Si 50 

..••• 4(-0 

HANOI TEK 

P.O. BOX 2205. LA PUENTE, CA 91746 

lcom - slideS on bottom of radio 

Yaesu - fits into battery compart ment 

Kenwood -powered thru battery plug 

RED HOT SPECIALS!! 

Azden PCS3000 2m 
Santec HT1200 2m Handheld 

New , KDK 2025 MKII 

Jane) OSA5 2m Preamp 

Bearcat 220 Scanner 

Kantronics FDII Code Reader 

All MFJ Items 

Ten Tec Argosy Xcvr 

Ten Tec Delta Xcvr 

Ten Tec O mni C Xcvr 

Regency MI00 Scanner 

Santec ST-7(T 440 MHz Ha -rdheld 

AEA Morsematic 

Swan 100 MXA XCVR 

288.00 

288.00 

288.00 

36.50 

269.00 

360.00 

12 % off list 

474.00 

738.00 

1040.00 

199.00 

288.00 

167.00 

488.00 

Price subiect to change without notice 

SASE for other RED HOT SPECIALS new and used 

Ben Franklin Electronics 
1 1 5' z N Main  Hillsboro KS 67063 

316-947-2269  _439 
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S-LINE OWNERS 
ENHANCE YOUR INVESTMENT 

• 
Radio Amateurs 

LOWEST POSSIBLE PRICES 
BEST POSSIBLE WARRANTY 

model III 16K 

=aro= s 839 

color 

computer 4K 

$ 3 1 0 

444  can TOLL FREE 1-800-343-8124 

Write for your 
Kr.e: catalog 

245A Great Road 
Littleton, MA 01460 

U S 617 • 486 • 3193 

OUR NAME SAYS IT ALL! 

Amateur Accessories 

The new and ACTIVE dealer in FiichmondfTistewati.. 
sr Quaid! Amateur Radio products you know ar, 
rat' 

MFJ  NYE VIKING 
HYGAIN/TELEX  VAN GORDEN 
VOCOM  ASTRON POWER SUPPLIE;, 
ALDEN (new PCS 3000) ALLIANCE 
BENCHER  MINI PRODUCTS 
Hi M KEY  AKIGAWA METERS 
PAL OMAR  B&W 

Watch us add more lines in the near future! 

CALL or WRITE for our price on: 

KEYERS & PADDLES  COAX SWITCHES 
HEADPHONES  ROTATORS 
MICROPHONES  SPEECH PROCESSORS 
TUNERS  PHONE PATCHES 
2M RIGS & AMPLIFIERS CW/SSB FILTERS 
ANTENNAS—HF, VHF  MORE—NOW & FUTURE 

We look forward to quoting your needs. 
Ask about delivery to the Richmond/Tidewater areas' 

13817 BARNES SPRING ROAD  1115 14,11111  
MIDLOTHIAN, VIRGINIA 23113 1111 1  - 

429  (604) 744-3861 

r C.B. TO 10 METER KITS 
AMERICA'S #1 SOURCE FOR 

10 METER C.B. KITS 

IN STOCK—Kits for most C.B. Models 

COMPLETE KITS—Includes all parts and 

detailed instructions. 

CUSTOM ENGINEERED—For easy install-

ation with mini mu m time and equip-

ment. 

FLEXIBLE BAND COVERAGE—To provide 

up to I MHz coverage for most P.L.L. 

chassis. 

LOW COST—Prices range from $10.00 

to $50.00. 

FREE CATALOG—write or call today 

AMERICAN CRYSTAL SUPPLY COMPANY 
P.O. BOX 638 
WEST YARMOUTH, MA. 02673 
(617) 771-4634 

with 

TUBESTERSTm 

Plug-in, solid state tube replacement, 

• S-line performance—solid state! 
• Heat dissipation reduced 60% 
• Goodbye hard-to-find tubes 
• Unlimited equipment life 

TUBESTERS cost less than two tubes, 
and are guaranteed for so long as you own 
your S-line. 

433 

SKYTEC  Write or phone for 
Box 535  specs and prices. 
Tal mage, CA 95481  (707) 462-6882 

O 
• " 
• 0 " 
• 0 
• n ° 

THE PROFESSIONAL, 

TOUCH TONE 

ENCODER 

An ultra high quality 
encoder for professional 

application.  Absolute  reliability  and 
function makes the difference. There's a 
Pipo encoder for every system and 
application. Totally serviceable, easy to 
operate and install. Call or write for free 
catalog and information! (213) 852-1515 
or P.O.Box 3435, Hollywood, CA 90028 
PATENTED  . 0101 

9 i P OC C O M M U niC ati O n S 
Emphasis is on (Dually 8, Reltaboirty  300 

Mont , 

SO-1 UNIVERSAL ANTENNA STANDOFF 

't 

Price $29.50 

• Clamps to any size pope or tower 

• Ideal for uhl IS vh1 use 

i.nge +Niers 
• Quickly installed with rather. 

hose cIamps two supplied 

• Galvanized durable finish 

• Strong structural design 

• Optional pully lot allows 

quick raising and lowering 

ol ell tYPes of rm. antennas 

P0-1 Pulley Kit - 88.50 

11X EOUIP111E11T Ltd.  
P 0 800 V  O. 'AWN IL 60453 0009 

310 414 7007 

Tempo Handheld 

5-1 

s-11 

s-2 

s-21 

5-4 

5-4-1-12 

5-4-1-16 

5-5 

,̀-51 

$251.10  2 Meter 

278.10  with Tone Pad 
315.00  220 MHt 

359.00  with Tone Pad 

314.10  440 MHz 

359.00  12 Button Pad 

377.00  16 Burton Pad 

278.10  2 Meter, 5 Wan 

314.10  with Tone Pad 

Arden PCS-3000 2 Meter 
uLic/Swan Astro 102BX 

en-lec Omni C 

$339.00 

895.00 

1082.76 

Amateur equipment aurywories & antenna, 

COG. USA. Eminn Am where. 

Amateur & 1,0111111CfCial mpair yen kw. 
2317 Vance Jackson Rd. San Antonio, TX 78213 

(800)531-5405 (512)734-7793 in Texas 

F.O.B. ORICIN 

MORSE - BAUDOT- ASCII 

FOR THE TRS-80  MODELS I or III 

Program on Cassette or Disk 

MORSE 8 to 800 WPM .$29 postpaid 
BAUDOT 60-66-75-100 $29 postpaid 
ASCII -110 Baud  $29 postpaid 

—no programming experience required 
—full instructions for the newcomer 
—20 prepared messages: CO, 0TH, 73, 
RST, OSY, OSY + , QSY—, WIZ, etc. 

—no RS-232 interface required 
—TU-170 terminal unit recommended 
—PORT zero decoder is required 
—specify model and cassette or disk 

RICHCRAFT ENGINEERING LTD. 
Wahmeda Industrial Park 

Chautauqua, NY 14722-1065 
458 

COD orders US only [716] 753-2654 

FREE CATALOG 

— 
.14/1 NEW! 

CATALOG OF 

tk rTrim HARD-TO-FIND 

PRECISION TOOLS 

Also contains test equipment 
plus wide selection of 
tool kits and cases 

Jensen", new catalog is jam-packed with 
more than 2000 quality items. Your single 
source for hard-to-find precision tools and 
tool kits used by electronic technicians, 
scientists, engineers, instrument mechan-
ics, schools, laboratories and government 
agencies. Send for your free copy today! 

CI J E N S E N T O OL S IN C 

1230 5 PRIEST DR  Te mpe AZ 85281 
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C.B. SPECIAL MORSE CODE SEND El RECEIVE 
With th• stow low cost - VIC MICRO-COMPUTER 

Now you con copy code ond have a personal inwro of your own writhe., 

tpendmo 505$ VIC by COMMODORE. the oldest in home rnwros. feature, 

-..5K RAM expandable to 324 

• ••Cofor and low/high res graphics 

•••Sound and musw Irow. 

•••Us• tape, dub or plug on cartridges 

• •.Full screen *doing 

• ILK full feature BASIC in ROM 

• ••Low cost occessames. 

••-Connects to any T V. or monitor 

• • .For the cosi of the acipmal KIM 

VIC 20 w/porfer supply ond manual  5299 

V.deo Modulator oncludes sound)  29 ff. 

Cassette Tope Deck Ipiwas fif dam, 97 C, 

E Koons. . RAM Memory Ito OK1  59 9' 

MORSE CODE ADAPTER send ondrecmve C V Connects rasped., and... 

ufult Auto speed ocnostment on w ere will go to 60 WPM 0nut speed con 

odunted MANY more features  75" , 

Entire pockoos oboue .deloveredJ  $550 

12 uolt D.0 COnverfor tor VIC 

504 bcfngs .on. information Inckfde 500 for stupprng  0.• ,I, P. 

Add 4% to. Personal Checks allow 2 week, to clear 

PERIPHERAL PRODUCTS 
303 S VERMONT AV 

ROYAL OAK, MICH. 48067 
1-313-399-3990  e••• 473 

It's Incredible! 

/ Now You Can Master Code . . . 
For your first ham license or upgrade in a 
matter of days. CODE QUICK is a revolu 
tionary breakthrough discovery which dras-
tically simplifies the learning of Morse Code 
Don't torture yourself with an endless maze 
of dits and dahs. With CODE QUICK each 
letter magically calls out its own name! Your 
amazing kit contains 5 power packed cas 
settes, visual breakthrough cards, and ong 
inal manual Write for details or send $39.95 
today to 

W HEELER APPLIED 

RESEARCH LAB  e" 6 
PU Box 3261 

City of Industry, CA 91744 

Ask for C ODE Q UICK #103 
(Calif. add 6".. sales tax I 

Even if you have failed before COOL 
QUICK must work for you or return 
the kit for total immediate refund' 

INOTEK 

ENGINEERING 

PRESENTS:  RTTY! 

1141 -so- ra m DI M ODULATOR, festering: 

. o•ry law stool 

• repo. any shift 

• svp•ri•r sdonsitioire 

• ...re  ion 

• rept*. 60, 66, 71.6 100 wpm imodist, err etecii 

. norm & or in ,nrred f t. dereeilen 

• simple led ...nine iR dil1/1100 

• s•ri•I end p•r•II•1 rfl cwt...., ports 

• onla••rd loop kiiyer transistor 

• •dise wpw•rel  c  i•n 

• lie•rd igloo   only 4 ri 3.5 ccccc 

• •Krilllenr n•ls• irniewniry 

• r•evir•it siropt•  isnsl 0i2n.ft fire. pro.. svIIIY 

drilled ei.c. boor/ with dot ••••••ristIon -$1111.1 
swept*. Sit $60.00 

Co. Rest NO 
/Ponish Perk 
Lo. 64660 

ONLY: 
$69.95 

•••••nelod ond elinn•d 

4 

(Repeat of a sell out) 

CONVERT THESE TO 
10 METER FM 

New Hy-Gain 40 channel printed circuit 
boards assembly (Squelch pot, volume 
control and channel switch not included). 
Boards sold as is Dimension III"X(3". 

1-9 pcs 67.50 ea. 
10-49 pcs $6.50 ea. 
(While quantities last) 

REMOTE 40 CHANNEL C.B. 
Remotes have a metal frame Speaker. 
plastic case, and control mic not included 

Sold as is  $14.95 ea 

C.B. BARGAIN 
C B. boards missing parts or damaged 
Can be used for spare parts Buy several! , 

$3.50 ea 
Order information: Please add $400 for 
SIH via UPS. COD'S accepted for orders 
totaling $50.00 or more. Florida residents 
add 4% sales tax. Minimum order $15.00. 
r °reign orders US funds only add 20% for 
Sill. MASTER CARD and VISA 

Surplus Electronics Electronics Corp. 
7294 NW 54th St. 
MID'''. Ft  33166 
PHI  -is?.8228 

BARGAIN PRICED! 

AZDEN 
PCS-3000 
STATE-OF-THE-ART 2 METER 

MICR OC O MPUTER - CONTR OLLED 

TRANSCEIVER 

469 $ 299 
(.,(frf. res. 
,idci 6% 

FREE SHIPPING 
ANYWHERE IN U.S.A. 

Other AZDEN equip./acc. discounts 

B. G. CARL ELECTRONICS 
11128 Claire Ave. 
Northridge, CA 91326 
Call: (213) 363-1216 

BE ND 

& FOR M  ( 
.0 DO ALU M. 
& STEEL! 

CLE A N 

EASY TO USE!  ;/SMOOTH 
BUILD CUSTO M  BE NDS TO 
CABI NETS YOU'LL BE  90 ° 

PR OUD OF ! CO M MERCIAL 
Q UALITY at 1/10 THE COST!! 

GUARANTEED! cla mps 
NU CUD UR CREDIT CARDS,  not incl. 
ALL. ORDERS  IN US FUNDS. 

ALL FOREIGN ORDERS ADD 

$5.50 SHIPPING  IN ADDITL.% 
r 336 

Z P 0 SOS 757 
3050 NI 55 7N AVE 
SILVER SPRINGS , FLA. 31611 

95 
ASSOCIATES +2 ft 

P414 

CB TO TEN METER 
CONVERSION KITS 

KITS for AM -SSB - FM 40 Channel PLL 
chassis conversions 
DETAILED INSTRUCTIONS for easy in-

stallation with minimum time and equip-

ment 

BAND COVERAGE flexibility provides 

up to 1 MHz covrrage for most PLL 

chassis. 

PRICES Low cost prices range from 

$8.00 to $50.00 
All kits are in stock including 

several different FM kits. 

FREE CATALOG Write or call today. 

INDEPENDENT 0, 78 

CRYSTAL SUPPLY COMPANY 
P.O. Box 183 

Sandwich, Ma. 02563-0183 

(617) 888-4302 

QUALITY MICROWAVE SYSTEMS 

Complete System as pictured 
(6 month warranty) 

Down Converter (Probe Mold.) 
assembled & tested  $59.95 

Down Converter (Chassis Mtnd ) 
assembled & tested  $59.95 

Power Supply, assem3led & tested  $49.95 
Down Converter PC toard. 
with parts. unassembled & Data  $39.95 

Data Information (Plans)  $9.95 
Send cash, check 
or money order to: 

2100 TO 2600 MHz ANTENNAS 
MINIMUM 34 db GAIN OR GREATER 

$174.95 

Phillips-Tech 
Electronics 
Dept. SP-73  ..-.421 

P.O. Box 33205 

Phoenix. 

Arizona 85067 
For special quantity 
pricing, C.O.D.'S, 
Mastarcharge. 
and VISA call: 

Not For Sslo In Adzone (602) 274-2885 

RECEIVERS 
R-1143/WRR-3 - 14 bLU 
Khz AM-CW-FS in five bands: .. 
mechanical digital tuning r orAt..." • , 4  iv 
83/4 x17 1/4 x163/4 ". 80 lbs  I, •it; .. • 
Used. checked: . $295. o . . • r r r : 
Manual partial repro - $15.  - ' - 0 III', 
R-388/URR - 0.5-30.5 
Mhz in 30 bands; rackmount. Mil-Collins : 
101/2 x19x13". 55 lbs. Used. checked:   
Manual, partial repro: $10. 
HAMMARLUND SP•600JX • 0.54-54 Mhz AM-
CW in seven bands. rackmount. 10V2x19x17". 85 lbs. 
Used. checked. $285 Manual, partial repro: $10. 
11-648/ARR•41 • 190-550 KhZ and 2-25 Mhz AM-CW 
in 25 bands, mechanical di;ital tuning. Requires 24 VDC 
4 amps: 71/2 x16x13 1/4 ". 3F, lbs. Used, checked: $205. 
Manual, partial repro:    $15. 
G133 HF RECEIVER • 0.2-30 Mhz SSB-AM-
CW in 30 bands. Set is Collins 51S1 repackaged by 
LTV-Temco for mil-airborne use; black front panel, AM 
BFO. extra filtering. 61/4x181/4 x13". 42 lbs. Used. 
checked: $850. Collins ElS1 manual: $15 with 0133 
purchase. 

WRITE FOR CATALOG 8 SUPPLEMENT 

Prices F.O.8 Lima. 0. • V SA, MASTERCARD Accepted. 
Allow for Shipping • Send for New FREE CATALOG! 
Address Dept. 73  • Phone: 419/227-6573  • 

F AI R R A DI O S ALE S 
1016 E. EUREKA • Ilex 110 S • LIMA, OHIO • 45602 
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Synthesized 
Hand-Held 
Scanner! 
Chances are the police, fire and weather 

emergencies you'll read about in tomor-
row's paper are coming through on a 
scanner right now. All scanners sold by 
Communications Electronics bring the 
real live excitement of action news into 
your home or car. With your scanner, you 
can monitor the exciting two-way radio 
conversations of police and fire depart-
ments, intelligence agencies, mobile tele-
phones, energy/oil exploration crews, 
drug enforcement agencies and more. 
Some scanners can even monitor aircraft 

transmissions! You can actually hear the 
news before it's news. If you do not own a 
scanner for yourself, now's the time to buy 
your new scanner from Communications 
Electronics. Choose the scanner that's right 
for you, then call our toll-free number to 
place your order with your Master Card or 
Visa. A scanner is an excellent holiday gift. 
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! Bearcae350 
The Ulti mate Synthesized Scanner! 
Allow 30-60 days for delivery after receipt of 
order due to the high demand for this product. 
List price $599.95/CE price S419.00 
7-Band, 50 Channel • Alpha-Nu meric • 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 $339.00 
7-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 has these 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 

Bearcat® 250 
List price $429.95/CE price $269.00 
6-Band, 50 Channel • Crystalless • Searches 
Stores • Recalls • Digital clock • AC/DC 
Priority Channel • Delay • 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 and recalls them, one at a time. 
Overseas customers should order the Bearcat 250FB 
at $379.00 each. This model has 220 V AC/12 V DC 
power supply and 66-88 MHz low band coverage. 

NEW! Bearcat® 20/20 
List price $449.95/CE price $279.00 
7-Band, 40 Channel • Crystallises • Searches 
AM Aircraft and Public Service bands • AC/DC 
Priority Channel • DirectChannel Access • Delay 
Frequency range 32-50.118-136 AM. 144-174. 420-512 MHz. 
The Bearcat 20/20 automatic scanning radio 
replaces the Bearcat 220 and monitors 40 frequen-
cies from 7 bands, including aircraft. A two-position 
switch, located on the front panel, allows monitoring 
of 20 channels at a time. 

Bearcat® 210XL 
List price $349.95/CE price $219.00 
0-Band, 18 Channel • Crystallises • 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 channels 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! 

Bearcat® 160 
List price $299.95/CE price $184.00 
5-Band, 10 Channel • 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/Ott, Volume and Squelch. Of 
course the Bearcat 160 incorporates other advanced 
Bearcat features such as Priority, Direct Channel Access, 
Dual Scan Speeds, Lockout, Scan Delay and more. 

NEW! Bearcat® 100 
The Prot no-crystal programmable handheld  r. 
Allow 60-120 days for delivery after receipt of 
order due to the high demand for this product. 
List price $449.95/CE price 11299.00 
0-Band, 16 Channel • Liquid Crystal Display 
Search • Limit • Hold • Lookout • AC/DC 
Frequency range: 30-50, 138-174, 406-512 MHz 
The world's first no-crystal handheld scanner has 
compressed into a 3" x 7" x 11/4 " case more scanning 
power than is found in many base or mobile scanners. 
The Bearcat 100 has a full 16 channels with frequency 
coverage that includes all public service bands (Low, 
High, UHF and "T' bands), the 2-Meter and 70 cm. 
Amateur bands, plus Military and Federal Government 
frequencies. It has chrome-plated keys for functions 
that are user controlled, such as lockout, manual and 
automatic scan. Even search is provided, both manual 
and automatic. Wow...what a scanner! 
The Bearcat 100 produces audio power output of 300 

milliwatts, is track-tuned and has selectivity of better 
than 50 dB down and sensitivity of 0.6 microvolts on 
VHF and 1.0 microvolts on UHF. Power consumption is 
kept extremely low by using a liquid crystal display and 
exclusive low power integrated circuits. 
Included in our low CE price is a sturdy carrying case, 

earphone. battery charger/AC adapter, six AA ni-cad 
batteries and flexible antenna. For earliest delivery 
from CE. reserve your Bearcat 100 today. 

Bearcat® 5 
List price $134.95/CE price $94.00 
4-Band, 8 Crystal Channels • Lockout • AC only 
Frequency range: 33-50, 146-174, 450-508 MHz 
The Bearcat 5 is a value-packed crystal scanner built for 
the scanning professional - at a price the first-time 
buyer can afford. Individual lockout switches. Order one 
crystal certificate for each channel. 

Elearcar Four-Six ThinScan-
List price $189.95/CE price $124.00 
Frequency range: 33-47, 152-164, 450-508 MHz 
The incredible, Bearcat Four-Six Thin Scan' is like 
having an information center in your pocket. This four 
band. 6 channel crystal controlled scanner has patented 
Track Tuning on UHF. Scan Delay and Channel Lockout. 
Measures 234 x  x 1:' Includes rubber ducky antenna. 
Order crystal certificate for each channel. Made in Japan. 

TEST ANY SCANNER 
Test any scanner purchased from Communications 
Electronics' for 31 days before 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 0-channel, 4-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 23/4 x6V. 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 
4-Channel performance at 4-channel cost! 
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 certificates for 
each channel. Made in Japan. 

OTHER SCANNERS & ACCESSORIES 
NEW! Regency': 0810 Scanner  $319.00 
NEW! Regency' 03 00 Scanner  $219.00 
NEW! Regency' 0100 Scanner  $169.00 
NEW! Regency' H604 Scanner  $129.00 
Regency' M400 Scanner  $259.00 
Regency' M100 Scanner  $199.00 
Regency' R1040 Scanner  $149.00 
SCMA-6 Fanon Mobile Adapter/Battery Charger.  . 549.00 
CHB-6 Fanon AC Adapter/Battery Charger   $15.00 
CAT-6 Fanon carrying case with belt clip   $15.00 
AUC-3 Fanon auto lighter adapter/Battery Charger  $15.00 
PSK-6 Base Power Supply/Bracket for SCMA-6  $20.00 
SP50 Bearcat AC Adapter  $9.00 
SP51 Bearcat Battery Charger  $9.00 
SP58 Bearcat 4-6 ThinScan- carrying case  $12.00 
MA506 Regency carrying case for H604  $15.00 
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 
TSG"Top Secret" Registry of U.S. Government Freq.  $10.00 
B-4 1.2 V AAA Ni-Cad batteries (set of four)   $9.00 
A-135cc Crystal certificate  $3.00 
Add $3.00 shipping for all accessones ordered at the same time. 
INCREASED PERFORMANCE ANTENNAS 
If you want the utmost in performance from your 
scanner, it is essential that you use an external antenna. 
We have six base and mobile antennas specifically 
designed for receiving 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 34 inch hole mount. Order 
*A64 is a1iinch snap-in mount, and*A70 is an all band 
base station antenna. All antennas are $35.00 and 
$3.00 for UPS shipping in the continental United States. 

BUY WITH CONFIDENCE 
To pet the fastest delivery from CIF 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 gov-
ernment agencies and most well rated firms at a 10% 
surcharge for net 10 billing. All sales are subject to availa-
bility, acceptance and verification. All sales on accessories 
are final. Prices, terms and specifications are subject to 
change without notice. Out of stock items will be placed on 
backorder automatically unless 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. Minimum order $35.00. 
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 
Visa or Master 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. Order without obligation today! 
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 9981 Communications Electronics' 

VISA 

CM COMMUNICATIONS 
ELECTRONICS' 

SSA PnOenox  Box 1002  Ann Arbor M.chogan 48106 U S A 
Con TOLL-FREEI900)521.4414orouteldeU SA 1313)904.4444 
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"CIRCUIT BOARDS" 
* INTRODUCING THE HOWARD/COLEMAN TVRO CIRCUIT BOARDS* 

( Satellite Receiver Boards ) 

DUAL CONVERSION BOARD   $25.00 

This board provides conversion from the 3.7-4.2 band first to 900 MHz 
where gain and bandpass filtering are provided and, second, to 70 MHz. 
The board contains both local oscillators, one fixed and the other 
variable, and the second mixer.  Construction is greatly simplified 
by the use of Hybrid IC amplifiers for the gain stages. 

47pF CHIP CAPACITORS   6.00 

For use with dual conversion board.  Consists of six 47pf. 

70 MHZ IF BOARD   95.00 

This circuit provides about 43dB gain with 50 ohm input and output 
impedance.  It is 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 1/2 dB.  Hybrid IC's are used 
for the gain stages. 

.01 pF CHIP CAPACITORS   7.00 

For use with the 70 MHz IF Board.  Consists of seven .01 pf. 

DEMODULATOR BOARD   40.00 

This circuit takes the 70 MHz center frequency satellite TV signals in 
the 10 to 200 millivolt range, detects them using a phase locked loop, 
deemphasizes and filters the result and amplifies the result 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. 

SINGLE AUDIO   15.00 

This circuit recovers the audio signals from the 6.8 MHz frequency.  The 
Miller 9051 coils are tuned to pass the 6.8 MHz subcarrier and the Miller 
9052 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 

SPECIAL SET OF FIVE BOARDS INCLUDING DUAL AUDIO (two single audio 
boar ds)111,111111111111111111111111111111111111111111111 1111111111111  100.00 

ALL PARTS AVAILABLE IN STOCK 

Toll Free Number 
800-528-0180 
(For orders only) 

electrowcs 
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"DOWN CONVERTERS" 
1900 to 2500 MHZ Microwave Downconverters 

In Regards to your request for information concerning our microwave receiver. This 
receiver is tunable over a range of 1900 to 2500 MHZ approximately,and is intended 
for amateur use. The local oscillator is voltage controlled (i.e.) making the I.F. 
range approximately 54 to 88 MHZ For Your Standard TV Set Channels 2 thru 7. 

P.C.Board with Data 

1 to 5  $15.00  6 to 11  $13.00  12 to 26  $11.00  27  up  $9.00 

P.C.Board with all chip caps solder on.  $30.00 

P.C.Board with all parts for assembly.  $49.99 

P.C.Board with all parts for assembly plus 2N6603  $69.99 

P.C.Board assembled and Tested.  $69.99 

P.C.Board assembled and Tested with 2N6603.  $79.99 

HMR II Downconverter with power supply , antenna (Dish) and all Cable for 
Instalation.180 Day Warranty . 

1 to 5  $150.00  6 to 11  $140.00  12 to up  $125.00 

Yagi Downconverter with Power Supply , Antenna (Yagi) and all cables for 
Instalation. 90 Day Warranty. 

1 to 5  $150.00  6 to 11  $140.00  12  up  $125.00 

Yagi Downconverter as above but Kit.  (NO CABLES) With Box. 

1 to 5  $125.00  6 to 11  $115.00  12  up  $100.00 

HMR II Downconverter as above but Kit. (NO CABLES) With PVC. 

1 to 5  $125.00  6 to 11  $115.00  12  up  $100.00 

Special New Stock Of Carbide Drill Bits. 

1.25m  20  40  53  63 
1.45m  24  44  54  64 
3.2 m  26  45  55  65 
3.3 m  29  46  56  67 
1/8  30  47  57  68 
3/16  31  48  58  69 
5/32  36  49  59 
7/32  37  50  60  Your Choice $1.99 
13/64  38  51  61 
19  39  52  62 

Toll Free Number 
800-528-0180 
(For orders only) 

(119Ftz electrowcs 
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"FILTERS" 
Collins Mechanical Filter #526-9724-010 Model F455Z32F 
455KHz at 3.2KHz Wide. 

$15.00 

Atlas Crystal Filters  
5.52-2.7/8  5.52MHz/2.7KHz wide 8 pole 
5.595-2.7/8/U  5.595MHz/2.7KHz wide 8 pole upper 
5.595-.500/4/CW  5.595MHz/.500KHz wide 4 pole CW 
5.595-2.7/LSB  5.595MHz/2.7KHz wide 8 pole lower 
5.595-2.7/USB  5.595MHz/2.7KHz wide 8 pole upper 
5.645-2.7/8  5.645MHz/2.7KHz wide 8 pole 
9.0SB/CW  9.0MHz/ 8 pole sideband and CW 

sideband 

sideband 
sideband 

Your Choice 
$12.99 

Kokusai Electric Co. Mechanical Filter #MF-455-ZL-21H 
455KHz at Center Frequency of 453.5Kc Carrier Frequency of 455Kc 2.36Kc Bandwidth 

$15.00 

Crystal Filters  
Nikko  FX-07800C 
TEW  FEC-103-2 
Tyco/CD  001019880 

Motorola 
PTI 
PTI 
CD 

4884863601 
5350C 
5426C 
A10300 

7.8MHz 
10.6935 
10.7MHz 2 pole 15KHz Bw. Motorola #48084396K01 
Thru #48D84396K05 
11.7MHz 2 pole 15KHz Bandwidth 
12MHz 2 pole 15KHz Bandwidth 
21.4MHz 2 pole 15KHz Bandwidth 
45MHz 2 pole 15KHz Bandwidth (For Motorola 
Communications equipment) 

10.00 
10.00 

4.00 
5.00 
5.00 
5.00 

5.00 

Ceramic Filters  
Murata  BFB455B 

CFM455E 
CFM455D 
CFR455E 
CFU455E 
CFU455G 
CFW455D 
CFW455H 
SFB455D 
SFE10.7 
SFG10.7MA 

Clevite  TO-01A 
TO-02A 

Nippon  LF-B4/CFU455I 
LF-86/CFU455H 
LF-C18 

Tokin  CF455A/BFU455K 
Matsushira  EFC-L455K 

455KHz 
455KHz +- 5.5KHz 
455KHz +- 7KHz 
455KHz +- 5.5KHz 
455KHz +- 1.5KHz 
455KHz +- 1KHz 
455KHz +- 1KHz 
455KHz +- 3KHz 
455KHz 
10.7MHz 
10.7MHz 
455KHz 
455KHz 
455KHz +- 1KHz 
455KHz +- 1KHz 
455KHz 
455KHz +- 2KHz 
455KHz 

ROTRON MUFFIN FANS Model Mark 4/MU2A1 
These fans are new factory boxed 115vac at 14watts 50/60cps. 
CFM is 88 at 50cps and 105 at 60cps. 

Impedance Protected-F 

$ 2.40 
6.65 
6.65 
8.00 
2.90 
2.90 
2.90 
4.35 
2.40 
2.67 
10.00 
5.00 
5.00 
5.80 
5.80 
10.00 
4.80 
7.00 

$7.99 

SPECTRA PHYSICS INC. Model 088 HeNe Laser Tubes. 
Power output 1.6mw.  Beam Dia. .75mm.  Beam Dir. 2.7mr.  8Kv starting voltage 
68K ohm lwatt ballast  1000vdc +-100vdc  3.7ma.  TUBES ARE NEW $59.99 

, 
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"AMPLIFIERS," 

AVANTEK LOW NOISE AMPLIFIERS 

Models  UTC2-102M  AP-20-T  AL-45-0-1  AK-1000M 
Frequency Range  30 to 200MC  200 to 400MC  450 to 800MC  500 to 1000MC 
Noise Figure  1.5dB  6.5dB  7dB  2.5dB 
Voltage  +15vdc  +24vdc  -6vdc @ +12vdc  +12vdc @ -12vdc 
Gain  29dB  30dB  30dB  25dB 
Power Output  ldB Gain +7dBm  ldB Gain +20dBm  la Gain -5dBm  ldB Gain +8dBm 
Price  $49.99  $49.99  $49.99  $69.99 

Mini Circuits Double Balanced Mixers 

Model RAY-3 
Very High Level (+23dBm LO)  70KHz to 200MHz LO,RF,DC to 200MHz IF 
Conversion Loss, a One Octave From Band Edge  6Typ./7.5Max. Total Range 6.5Typ./8Max. 
Isolation,d13 Lower Band Edge To One Decade Higher (LO-RF/LO-IF)  55Typ./45Min. Mid. Range 
(LO-RF/LO-IF)  40Typ./30Min.  Upper Band Edge To One Octave Lower (LO-RF/LO-IF)  30Typ./ 
25Min. 
Price  $24.99 

Model TSM-3 
Standard Level (+7dBm LO)  .1MHz to 400MHz LO,RF,DC to 400MHz IF 
Conversion Loss,d8 One Octave From Band Edge  5.3Typ./7.5Max. Total Range 6.5Typ./$.5Max. 
Isolation, fl Lower Band Edge To One Decade Higher (LO-RF/LO-IF)  60Typ./50Min. Mid. Range 
(LO-RF/LO-IF)  50Typ./35Min.  Upper Band Edge To One Octave Lower (LO-RF/LO-IF)  35TYP./ 
25Min. 
Price  $11.99 

Hewlett Packard Linear Power Microwave RF Transistor HXTR5401/35831E 

Collector Base Brakedown Voltage at Ic=100ua  35volts min. 
Collector Emitter Brakedown Voltage at Ic=500ua  30volts min. 
Collector Cutoff Current at Vcb=15v  100ua max. 
Forward Current Transfer Ratio at Vce=15v,Ic=15ma  15min,40typ,125max 
Transducer Power Gain at Vce=18v,Ice=60ma,F=2GHz.  3dBmin,4dBtyp 
Maximum Available Gain at Vce=18v,Ic=60ma,F=1GHz/F=2GHz  14dB typ,8dB typ 
Price  $29.99 

Motorola RF Power Amplifier Modules 

Model  MHW612A  MHW613A  MHW710  MHW720 
Frequency Range  146 to 147MHz  150 to 174MHz  400 to 512MHz  400 to 470MHz 
Voltage  12.5vdc  12.5vdc  12.5vdc  12.5vdc 
Output Power  20watts  30watts  13watts  20watts 
Minimum Gain  20dB  20dB  19.4dB  21dB 
Harmonics  -30dB  -30dB  40dB  40dB 
RF Input Power  400mw  500mw  250mw  250mw 
Price  $57.50  $59.80  $57.50  $69.00 

Toll Free Number 
800-528-0180  m 
(For orders only)  M VI Git! electro cg 
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"TRANSISTORS" 

WATKINS JOHNSON WJ-M62 3.7 to 4.2GHz Communication Band Double Balanced 

SSB Conversion Loss 4.9dB Typ. 6dB Max. fR 3.7 to 4.2GHz 
5.5dB Typ. 6.5dB Max. fI DC to 1125MHz fL fR 

fI 880MHz fL fR 
SSB Noise Figure  fR 3.7 to 4.2GHz 

4.9dB Typ. 6dB Max.  fI 30 to 1125MHz fL fR 
5.5dB Typ  6.5dB Max. fI 880MHz fL fR 

30dB Min. 40dB Typ.  fL 2.8 to 5.35GHz 
25dB Min. 30dB Typ.  fL 4.5 to 5.35GHz 
20dB Min. 30dB Typ.  fL 3.6 to 4.5GHz 
15dB Min. 25dB Typ.  fL 2.8 to 3.6GHz 

Conversion Compression  ldB Max.  fR Level +2dBm 
Flatness  .2dB Peak to Peak Over any 40MHz Segment of fR=3.7 to 4.2GHz 
Third Order Input Intercept +11dBm  fR1=4GHz fR2=4.01GHz Both at -5dBm fL=4.5GHz 
Group Time Delay  .5ns Typ. .75ns Max. fR3.7 to 4.2GHz fL 3480MHz  @ +13dBm 
VSWR  L-Port  1.25:1 Typ.  2.0:1  fL 2.8 to 5.35GHz 

R-Port  1.25:1 Typ.  2.0:1  fR 3.7 to 4.2GHz fL fR 
1.4 :1 Typ.  2.0:1  fR 3.7 to 4.2GHz fL fR 

I-Port  1.5 :1 Typ.  2.0:1  fI=100MHz 
1.3 :1 Typ.  2.0:1  fI=500MHz 
1.8 :1 Typ.  2.5:1  fI=1125MHz 

Isolation 
fL at R 
fL at I 

Mixer  $100.00 

SGS/ATES RF Transistors  
Type. 
Collector Base V 
Collector Emitter 
Emitter Base V 
Collector Current 
Power Dissipation 
HFE 
FT 
Noise Figure 
Price 

BFQ85 
20v 

V 15v 
3v 
40ma 
200mw 
40min. 200max. 
4GHZ min. 5GHz 
1GHz 3dB Max. 
$1.50 

BFW92 
25v 
15v 
2.5v 
25ma 
190mw 
20min. 

max.1.6GHz 
500MHz 
$1.50 

150max. 
Typ. 
4dB Typ. 

Motorola RF Transistor  
MRF901 
25v 
15v 
3v 
30ma 
375mw 
30min. 200max. 
4.5GHz typ. 
1GHz 2dB Typ. 
$2.00 

2N6603 
25v 
15v 
3v 
30ma 
400mw 
30min. 200max. 
2GHz min. 
2GHz 2.9dB Typ. 
$10.00 

National Semiconductor Variable Voltage Regulator Sale 

LM317K 
1.2 to 37vdc 
1.5Amps 
TO-3 
$4.50 

LM350K 
1.2 to 33vdc 
3Amps 
TO-3 
$5.75 

LM723G/L 
2 to 37vdc 
150ma. 
TO-100/T0-116 
$1.00  $1.25 

1 1 1 1 11111 

LM7805/06/08/12/15/18/24 
5, 6, 8,12,15,I8,24vdc 

lAmp 
TO-220/T0-3 
$1.17  $2.00 

P & B Solid State Relays Type ECT1DB72 
5VDC Turn On  120VAC Contact  7Amps 
20Amps on 10"x10"x.062" Alum.Heatsink with 
Silicon Grease  $5.00 

*May Be Other Brand Equivalent 

Toll Free Number 
800-528-0180 
(For orders only) 

AgGitz electrotirs 
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"MIXERS" 
WATKINS JOHNSON WJ-M6 Double 

LO and RF 0.2 to 300MHz 
Conversion Loss (SSB) 

Noise Figure (SSB) 

Conversion Compression 

Balanced Mixer 

IF DC to 300MHz 
6.5dB Max. 1 to 50MHz 
8.5dB Max. .2 to 300MHz 
same as above 
8.5dB Max. 50 to 300MHz 
.3dB Typ. 

$21.00 

WITH DATA SHEET 

NEC (NIPPON ELECTRIC CO. LTD. NE57835/2SC2150 Microwave 

NF Min F=2GHz 
F=3GHz 
F=4GHz 

dB 2.4 Typ. 
dB 3.4 Typ. 
dB 4.3 Typ. 

Ft Gain Bandwidth Product at Vce=8v, 
Vcbo  25v  Vceo  llv  Vebo  3v  Ic  50ma. Pt. 

Transistor 

MAG F=2GHz 
F=3GHz 
F=4GHz 

dB 12 Typ. 
dB 9 Typ. 
dB 6.5 Typ. 

Ic=10ma.  GHz  4 Min.  6 Typ. 
250mw 

$5.30 

UNELCO RF Power and Linear Amplifier Capacitors  

These are the famous capacitors used by all the RF Power and Linear 
and described in the Motorola RF Data Book. 

lOpf 
13pf 
14pf 
20pf 

22pf 
25pf 
27pf 
27.5pf 

30pf 
32pf 
33pf 
34pf 

40pf 
43pf 
62pf 
80pf 

100pf 
120pf 
180pf 
200pf 

Amplifier manufacutures 

250pf  1 to 10pcs.  .60  each 
820pf  11 to 50pcs.  .50(t each 

51 to 100pcs. .40(t each 

NIPPON ELECTRIC COMPANY TUNNEL DIODES  

Peak Pt. Current ma. 
Valley Pt. Current ma. 
Peak Pt. Voltage my. 
Projected Peak Pt. Voltage my. 
Series Res. Ohms 
Terminal Cap. pf. 
Valley Pt. Voltage my. 

Ip 
Iv 
Vp 
Vpp Vf=Ip 
rS 
Ct 
VV 

MODEL 1S2199 
9thin. 10Typ. llmax. 
1.2Typ. 1.5max. 
95Typ. 120max. 
480min. 550Typ. 630max. 
2.5Typ. 4max. 
1.7Typ. 2max. 
370Typ. 

1S2200  $7.50 

9min. 10Typ. llmax. 
1.2Typ. 1.5max. 
75Typ. 90max. 
440min. 520Typ. 600max. 
2Typ. 3max. 
5Typ. 8max. 
350Typ. 

FAIRCHILD / DUMONT Oscilloscope Probes Model 4290B 

Input Impedance 10 meg., Input Capacity 6.5 to 12pf., Division Ration (Volts/Div Factor) 
10:1, Cable Length 4Ft. , Frequency Range Over 100MHz. 
These Probes will work on all Tektronix, Hewlett Packard, and other Oscilloscopes. 
PRICE  $45.00 

MOTOROLA RF DATA BOOK  

List all Motorola RF Transistors / RF Power Amplifiers, Varactor Diodes and much much 
more. 

PRICE  $7.50 

Toll Free Number 
800-528-0180 
(For orders only) 

MI1j electromcs 

192  73 Magazine • November, 1981 



"SOCKETS AND CHIMNEYS" 

EIMAC TUBE SOCKETS AND CHIMNEYS  

SK110  Socket 
SK406  Chimney 
SK416  Chimney 
SK500  Socket 
SK506  Chimney 
SK600  Socket 
SK602  Socket 
SK606  Chimney 
SK607  Socket 
SK610  Socket 
SK620  Socket 
SK620A  Socket 

JOHNSON TUBE SOCKETS  

124-115-2/SK620A Socket 
124-116/SK630A  Socket 

$ POR 
35.00 
22.00 
330.00 
47.00 
39.50 
56.00 
8.80 
43.00 
44.00 
45.00 
50.50 

$ 30.00 
40.00 

SK626  Chimney 
SK630  Socket 
SK636B  Chimney 
SK640  Socket 
SK646  Chimney 
SK711A  Socket 
SK740  Socket 
SK770  Socket 
SK800A  Socket 
SK806  Chimney 
SK900  Socket 
SK906  Chimney 

124-113  Bypass Cap. 
122-0275-001  Socket 
(For 4-250A,4-400A,3-400Z, 
3-500Z) 

$ 7.70 
45.00 
26.40 
27.50 
55.00 
192.50 
66.00 
66.00 
150.00 
30.80 
253.00 
44.00 

$ 10.00 

10.00 
2/$15.00 

CHIP CAPACITORS  

.8pf 
1pf 
1.1pf 
1.4pf 
1.5pf 
1.8pf 
2.2pf 
2.7pf 
3.3pf 
3.6pf 
3.9pf 
4.7pf 
5.6pf 
6.8pf 
8.2pf 

PRICES:  1 to 10 - 
11 to 50 - 
51 to 100 - 

lOpf  100pf* 
12pf  110pf 
15pf  120pf 
18pf  130pf 
20pf  150pf 
22pf  160pf 
24pf  180pf 
27pf  200pf 
33pf  220pf* 
39pf  240pf 
47pf  270pf 
51pf  300pf 
56pf  330pf 
68pf  360pf 
82pf  390pf 

.99 

.90(t 

.80(t 

430pf 
470pf 
510pf 
560pf 
620pf 
680pf 
820pf 
1000pf/.001uf* 
1800pf/.0018uf 
2700pf/.0027uf 
10,000pf/.01uf 
12,000pf/.012uf 
15,000pf/.015uf 
18,000pf/.018uf 

101 to 1000  .60t  * IS A SPECIAL PRICE:  10 for $7.50 
1001 & UP  .35t  100 for $65.00 

1000 for $350.00 

WATKINS JOHNSON WJ-V907: Voltage Controlled Microwave Oscillator  $110.00 

Frequency range 3.6 to 4.2GHz, Power ouput, Min. 10dBm typical, 8dBm Guaranteed. 
Spurious output suppression Harmonic (nfo), min. 20dB typical, In-Band Non-Harmonic, min. 
60dB typical, Residual FM, pk to pk, Max. 5KHz, pushing factor, Max. 8KHz/V, Pulling figure 
(1.5:1 VSWR), Max. 60MHz, Tuning voltage range +1 to +15volts, Tuning current, Max. -0.1mA, 
modulation sensitivity range, Max. 120 to 30MHz/V, Input capacitance, Max. 100pf, Oscillator 

Bias +15 +-0.05 volts @ 55mA, Max. 

Toll Free Number 
800-528-0180 
(For orders only) 
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"TUBES" 
TUBES  

2E26 
2K28 
3B28 
3-500Z 
3-1000Z/8164 
3CX1000A/8283 
3X2500A3 
4-65A/8165 
4-125A/4D21 
4-250A/5022 
4-400A/8438 
4-400C/6775 
4-1000A/8166 
4CS25OR 
4X150A/7034 
4X150D/7035 
4X150G 
4X2508 
4CX2508/7203 
4CX250F/7204 
4CX250FG/8621 
4CX250K/8245 
4CX250R/7580W 
4CX300A 
4CX350A/8321 
4CX350FJ/8904 
4X500A 
4CX600J 
4CX1000A/8168 
4CX150013/8660 
4CX3000A/8169 
4CX5000A/8170 
4CX10000D/8171 
4CX15000A/8281 
4E27/A/5-123A/B 
4PR60A 
4PR608/8252 
KT88 
DX362 
DX415 
5728/T160L 
811 
811A 
812A 
813 
4624 
4665 
5551A 
5563A 
5675 

PRICE  

$ 4.69 
100.00 
5.00 

102.00 
300.00 
200.00 
200.00 
45.00 
58.00 
68.00 
71.00 
80.00 
300.00 
69.00 
30.00 
40.00 
50.00 
30.00 
45.00 
45.00 
55.00 
100.00 
69.00 
99.00 
100.00 
100.00 
100.00 
300.00 
300.00 
300.00 
300.00 
400.00 
500.00 
700.00 
40.00 
100.00 
175.00 
15.00 
35.00 
35.00 
44.00 
10.00 
13.00 
15.00 
38.00 
100.00 
350.00 
100.00 
77.00 
15.00 

TUBES  

5721 
5768 
5836 
5837 
5861/EC55 
5876A 
5881/6L6 
5894/A 
5894B 
6080 
6083/AX9909 
6098/6AK6 
6115/A 
6146 
6146A 
6146B/8298A 
6146W 
6159 
6161 
6291 
6293 
6360 
6524 
6550 
6562/6794A 
6693 
6816 
6832 
6883/8032A/8552 
6884 
6897 
6900 
6907 
6939 
7094 
7117 
7211 
7289/3CX100A5 
7360 
7377 
7486 
7650 
7843 
7868 
7984 
8072 
8121 
8122 
8236 
8295/PL172 

PRICE  

$200.00 
85.00 
100.00 
100.00 
110.00 
15.00 
5.00 
45.00 
55.00 
10.00 
89.00 
14.00 
100.00 
6.00 
6.50 
7.50 
14.00 
11.00 
70.00 
125.00 
20.00 
4.00 
53.00 
7.00 
25.00 
110.00 
58.00 
22.00 
7.00 
46.00 
110.00 
35.00 
55.00 
15.00 
75.00 
17.00 
60.00 
34.00 
11.00 
67.00 
75.00 
250.00 
58.00 
4.00 
12.00 
55.00 
50.00 
85.00 
30.00 
300.00 

NOTICE ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE IIIIIIIIIII 1 

Toll Free Number 
800-528-0180 
(For orders only) 

TUBES  

8462 
8505A 
8533W 
8560A 
8560AS 
8608 
8624 
8637 
8647 
8737/5894B 
8807 
8873 
8874 
8875 
8877 
8908 
8916 
8930/X651Z 
8950 

PRICE  

$100.00 
73.50 
92.00 
55.00 
57.00 
34.00 
67.20 
38.00 
123.00 
55.10 

1000.00 
260.00 
260.00 
260.00 
533.00 
12.00 

1500.00 
45.00 
10.00 

6BK4C 
6DQ5 
6FW5 
6GE5 
6GJ5 
6HS5 
6JB5/6HE5 
6JB6A 
6JM6 
6JN6 
6JS6B 
6JT6A 
6KD6 
6K66/EL505 
6KM6 
6KN6 
6LF6 
6LQ6 
6LU8 
6LX6 
6ME6 
12JB6A  6.00  

"WE ARE ALSO LOOKING FOR 
TUBES NEW/USED ECT." 

5.00 
4.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.50 
5.00 
5.00 
6.00 
6.00 
5.00 
5.00 
5.00 

WE BUY SELL OR TRADE 

IIIIIIIIIIII1111111111 11 
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"MICROWAVE COMPONENTS" 

All  700 
AIL  7010 
AIL  07050 
All  07051 
All  07091 
ARRA  KU520A 
ARRA  2416-20 
ARRA  3614-60X 
ARRA  4684-10C 
ARRA  6684-20F 
Alfred  1151 
Alfred  1152 
Alfred  1153 
American  2000-6254 
American  2020-6600 
Boonton  41-48 
Coaxial Dynamics  3023 
Coaxial Dynamics  3025 
FXR/Microlab  CW-821 
FXR/Microlab  XP-039 
FXR/Microlab  51640 
FXR/Microlab  N4140 
FXR/Picrolab  601007 
FXR/Microlab  06018 
General Microwave  N4028-3 
General Microwave  N7I0-20 
General Microwave  4276-2 
Hewlett Packard  02810 
Hewlett Packard  82818 
Hewlett Packard  X28IA 
Hewlett Packard  1402928 
Hewlett Packard  NK292A 
Hewlett Packard  3458 
Hewlett Packard  G3470 
Hewlett Packard  43470 
Hewlett Packard  03470 
Hewlett Packard  0347A 
Howlett Packard  3490 
Hewlett Packard  355C 
Hewlett Packard  3600 
Hewlett Packard  03828 
Hewlett Packard  23820 
Hewlett Packard  P3C2A 
Hewlett Packard  03820 
Hewlett Packard  411A-2ID 
Hewlett Packard  44210 
Hewlett Packard  H4210 
Hewlett Packard  44240 
Hewlett Packard  4776 
Hewlett Packard  04850 
Hewlwtt Packard  24858  Detector Mount 5.85 to 8.2 06 
Hewlett Packard  24860  Thermistor Mount 5.85 to 8.20c 
Hewlett Packard  H48713  Thermistor Mount 7.05 to 1006 
Hewlett Packard  8487C  Thermistnr 'bunt IR to 2f0c 
Hewlett Packard  P4878  Thermistor Mount 12.4 to 18Gc 
Hewlett Packard  04078  Thermistor Mount 8.2 to 12.406 
Hewlett Packard  04878  Thermistor Mount 8.2 to 12.40c 
Hewlett Packard  0532A  Frequency Meter 3.95 to 5.850c 
Hewlett Packard  H532A  Frequency Meter 7.05 to 1006 
Hewlett Packard  25328  Frequency Meter 5.3 to 8.20c 
Hewlett Packard  M532A  Frequency Meter 10 to 15Gc 
Hewlett Packard  P532A  Frequency Meter 12.4 to 18Gc 
Hewlett Packard  05320  Frequency Meter 8.2 to 12.406 
Hewlett Packard  536A  Frequency Meter .94 to 4. 2Gc 
Hewlett Packard  07520  Directional Coupler 2048 3.95 to 5.85Cx 
Hewlett Packard  0752A  Directional Coupler 348 8.2 to 12.4Gc 
Hewlett Packard  X752C  Directional Coupler 10(113 8.2 to 12.406 
Hewlett Packard  01520  Directional Coupler 2048 8.2 to 12.40c 
Hewlett Packard  7660  Dual Directional Coupler .94 to I.975Gc 200 
Hewlett Packard  7670  Dual Directional Coupler 1.9 to 4Gc 200 
Hewlett Packard  7870  Directional Detector 1.9 to 4.I0c 
Hewlett Packard  09008  Termination 3.95 to 5.85Gc 
Hewlett Packard  09148  Moving Load 8.2 to 12.4C. 
Hewlett Packard  28300  Sensor Oscillator 
Hewlett Packard  3503  Microwave Switch 50Urric to 12.40c SPOT 
Hewlett Packard  84310  Bandpass Filter 2 to 40, 
Hewlett Packard  84360  Bandpais Filter 8 to '2 41k 
Hewlett Packard  04118  RF Detector 
Hewlett Packard  84720  Crystal Detector .01 to 180c 
Hewlett Packard  87320  Pin Modulator 1.6 to 4.50c 80o13 
Hewlett Packard  87330  Pin Modulator 3.7 to 8.30c 3548 
Hewlett Packard  101008  Termination 50 nhms 
Hewiett Packard  108550  Preamp. ? to 1300Mc 
Hewlett Packard  116600  Tracking Generator Shoot 
Hewlett Packard  116930  Limiter 
Hewlett Packard  13510  Transistor Test Jig 
Hewlett Packard  33001C  Pin Absorptive Modulator 
Hewlett Packard  331020  Microwave Switch 100Mc to 18GHz 
Hewlett Packard  C79-33602A  Microwave Switch DC to 18Gc SPOT 
Hewlett Packard  390980  Microwave Switch 
kay  30-0/4320  0 to 10148 Variable Attenuator X to IGc 
Kay  184781  Noise Source 
Kay  79210  Noise Source 10 to 900Mc 
Kay  792181  Noise Source 10 to 1000Mc 
Lectronic  5038  Tube Mtg./Attenuator and 2625 
MOL  901.626-1  X Band Load 
M(CA  715-1Si  Directional Coupler 4 to 8Gc 20db (Narda 3044820) 
Merrimac  AU-26A/  801162 Variable Attenuator 
Microtech  214972  Microwave Switch 
Military  AT-68/UPM  Horn Antenna 8.5 to 9.6Gc 
Military  UG-5211/U  646 Attenuator 
Narda  708  Variable Attenuator 0 to 4048 
Narda  79219  Variable Attenuator 2 to 2.50c 0 to 1748 min. 

2.5 to 12.0k 0 to 20418 min. 
Narda  2301-20  Directional Coupler 2 to 4Gc 2008 
Narda  2301-30  Directional Coupler 2 to 4Gc 30418 
Nardi,  2366  Variable Directional Coupler 1.2 to 1.40c 7 to 12d8 
Narda  2863 
Narda  2864 
Narda  2979  BiDirectional Coupler 4 to 8Gc 2048 
Narda  3002-10  Directional Coupler .95 to 2Gc 100 
Narda  3002-20  Directional Coupler .95 to 2Gc 2048 
Narda  3003-10  Directional Coupler 2 to 4Gc 10418 
Narda  3003-30  Directional Coupler 2 to 4Gc 30(111 
Narda  3004-10  Directional Coupler 4 to 10Gc 10d8 

MILioNAVE COMPONENTS 
Noise Source 
Noise Source .2 to 2.60Hz 
Noise Source 
Moist Source 7.05 to 100112 
Noise Source 12.4 to 18Giiz 
Variable Attenuator 
Variable Attenuator 0-20d8 .5 to 1Gliz 113w 
Variable Attenuator 0-60dB 1 to 2GHz 10/4 
Variable Attenuator 0-200 3 to 40712 10/4 
Variable Attenuator 0-204111 7 to 110Liz 
Sampler Attenuator 1 to akiz 0 to 50d8 
Sampler Attenuacor 2 to 4Gtiz 0 to 5048 
Sampler Attenuator 4 to 8GHz 0 to 5048 
Adapter X to SMA 8.2 to 12.4GHz 
Directional CoupJer .5 to 1GHz 6dB 
Power Detector 
directional Power Detector 60wfird/ltivires/225-4008.c 
Directional Power Dbtector 60sifird/ 15wres/ 1 16- 15Cmc 
Coupler 
Crystal Detector 
Variable Attenuator 0-50dB 2.6 to 3.95Gliz 
Prequency Meter 3.95 to 110Hz 
Adapter 

'owner Adapter 
Letector 

Directional Coupler 2 to AGHz 20 0 
1001 Uivider IMC to 2501C 
Adapter G to N 3.95 to 5.85Gc 
Adapter H to N 7.05 to 104c 
Adapter X to N 8.2 to 12.4Gc 
Adapter 10 to 4506 
Adapter 15 to 220c 
Noise Source IF 30/600k 
Noise Source 3.95 to 5.8506. 
Noise Source 7.05 to 10Gc 
Noise Source /.6 to 3.95Gc 
Noise Source 8.2 to 12.40c 
Noise Source 40014c to 406 
Variable Attenuator .5w DC to IGc 
Low Pass Filter 410011/4 
Variable Attenuator 0 to 5048 3.95 to 5.85Gc 
Variable Attenuator 0 to 5048 5.85 to 8.20c 
Variable Attenuator 0 to 50dB 12.4 to I8Gc 
Variahle Attenuator 0 to 5046 8.2 to 12.40c 
N Tee For 4110 
Crystal Detector 7.05 to 1006 
Crystal Detector 7.05 to 10Gc Matched Pair 
Crystal Detectot 7.05 to 1006 Matched Pair 
Thermistor Mount For 430 Series 10Mc to 10Gc 
Barrette,* mount 1.9% to %.95Gc 

0100.00 
100.00 
100.00 
150.00 
200.00 
100.00 
50.00 
50.00 
75.00 
75.00 
200.00 
200.00 
200.00 
75.00 
75.00 
75.00 
50.00 
50.00 
35.00 
35.00 
450.00 
450.00 
35.00 
35.00 
100.00 
75.00 
35.00 
50.00 
35.00 
35.00 
75.00 
75.00 
200.00 
250.00 
250.00 
325.00 
250.00 
300.00 
150.00 
50.00 
500.00 
500.00 
350.00 
325.00 
35.00 
50.00 
200.00 
400.00 
75.00 
19,00 
85.00 
180.00 
50.00 
135.41 
155.00 
65.00 
85.00 
300.00 
500.00 
400.00 
500.00 
400.00 
350.00 
600.00 
200.00 
200.00 
200.00 
200.00 
50.00 
50.00 
200.00 
75.00 
100.00 
50.00 
100.00 
200.00 
200.00 
75.00 
100.00 
400.00 
350.00 
25.00 
200.00 
50.00 
300.00 
150.00 
200.00 
100.00 
75.00 
100.00 
100.00 
250.00 
200.00 
250.00 
50.00 
50.00 
100.00 
75.00 
50 00 
25.00 
35.00 
100.00 

250.00 
100.00 
100.00 
90.00 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
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"TEST EQUIPMENT" 
TEST EQUIPMENT 

Boonton  2023  814 FM Sit:mil-Generator 195 to 270MHz  450.00 
Boonton  2023/207H  AM FM Signal Generator and Univerter 

100KHz to 551k and 195 to 270Mc  600.00 
CMC  931  Heterodyne Converter 200 to 1200Mc  200.00 
Chushman  MCM5  Monitor  750.00 
Alfred  8000/7051  Sweep Network Analyzer 100101z to 40Gc  800.00 
*gu m  MSG-2282A  Standard Signal Generator For CO  250.00 
;ertsch  FM3  Frequency Meter 20 to 1000Mc  150.00 
,ystron Donner  1037/12918  Frequency Meter 0 to 50Mc with Plug In to 500Mc  500.00 
inner  SPA3/254  Spectrum Analyzer IKE to 2514c and a G-6 Companion 

Sweep Generator 0 to 194c and PS-I9 Power Supply  1500.00 
Measurements  658  Standard Signal Generator 758, to 35Ik  250.00 
Measurements  140  Standard Deviation Meter 25 to 1000Mc  200.00 
Polarad  MSG-2  Signal Generator 2150 to 4600Mc  500.00 
E.H.  574  Microwave Swept Oscillator 8 to I2.4Gc  750.00 
Monsanto  1107  Time Interval Plug In  50.00 
Military  TS-I011/  UPM84 Spectrum Analyzer 10Mc to 40Gc with 

lEach Filter F335/ 1336/F337/F338/F341/1Each 
Attenuator 18411/C8410/C8409 and lEach Adapter 
81239/81 40/01 41/061242  1800.00 

,eneral Radio  8051  Standard Signal Generator 16Kc to 5004c  300.00 
,wlett Packard  2308  Power Amplifier 10 to 500Mc 4.5watts  400.00 
,•ewlett Packard  23013  Power Amplifier 10 to 500Mc 4.5watts  800.00 
-ewlett Packard  2408  Sweep Generator 4.5 to I20Mc  400.00 
-ewlett Packard  410C  ATOM  to 700MHz  400.00 
,,ewlett Packard  4150  566 Meter  250.00 
"ewlett Packard  4318  Power Meter 10Mc to 4008  150.00 
,mmlett Packard  6068  Signa  Generator SOKHz to 65Mc  800.00 
-.nolett Packard  6080  Sigrid  Generator 10 to 420Mc  400.00 
..wlett Packard  6081  Signa  Generator 10 to 48CMc  500.00 
.ewlett Packard  6081  Signa  Generator 10 to 4800k  1500.00 
.ewlett Packard  608F  Signa  Generator 10 to 459k  1500.00 
.owlett Packard  6128  Signa  Generator 450 to 12301k  500.00 
-ewlett Packard  6144  Signa  Generator 900 to 2100Mc  500.00 
-ewlett Packard  6164  Signa  Generator 1.8 to 4.21K  400.00 
Hewlett Packard  6168  Signa  Generator 1.8 to 4.2Gc  500.00 
Hewlett Packard  6188  Signa  Generator 3.8 to 7.6Gc  400.00 
Hewlett Packard  61813  Signa  Generator 3.8 to 7.6Gc  500.00 
Hewlett Packard  6208  Signa  Generator 7 to 11U  400.00 
Hewlett Packard  6236  Test Set 5925 to 775Cek  500.00 
Hewlett Packard  626A  Signal Generator 10 to I5Gc  2000.00 
Hewlett Packard  6200  Signal Generator 15 to 21Gc  2500.00 
Hewlett Packard  9404  Frequency Doubler 26.5 to 40Gc  1000.00 
Hewlett Packard  35508  Portable Test Set  1000.00 
Hewlett Packard  52451  Frequency Counter 0 to 50Mc  1000.00 
Hewlett Packard  52514  Plug In For above 20 to 100Mc  100.00 
Hewlett Packard  52520  Plug In For above 100 to 350Mc  200.00 
Hewlett Packard  52538  Plug In For above 50 to 500Mc  350.00 
Hewlett Packard  52548  Plug In For above 200Mc to 3Gc  750.00 
Hewlett Packard  52608  Frequency Divider to I2.4Gc For above  1000.00 
Hewlett Packard  52620  Plug In For above Time Interval  100.00 
Hewlett Packard  532713  DAM and Frequency Meter to 550Mc  1500.00 
Hewlett Packard  015636  H Band Generator/Test Set 7.1 to 8.5Gc  1000.00 
Tektronix  491  Spectrum Analyzer Solid State 10Mc to 4008.  7000.00 
Micro Tel  MSR903  Microwave Receiver to 40Gc Digital Readout  9000.00 
Tektronix  1908  Signal Generator 350KHz to 50Mc  150.00 
Teionic  - M S -  Sweepfi T''Generator Systems 
3305 5 to 15004c Autoplex.2/3323 1 to 2000Mc Variable Marker,3340 RF/Output 
Attenuator 50 ohms,3350 OF Detector,33604 Rate Modulation,3370Display Prcoessing. 1000.00 

Telonic  2003  Sweep/Signal Generator Systems 
3303 5 to 500Mc Sweep,3323 1 to 2000Mc Variable Marker.3343 RF/Output 50 ohms,3340 
OF Output/Attenoator 50 ohms,3350 RF Detector,33604 Rate Modulation,3370 Display 
Processing. 

750.00 

Toll Free Number 
800-528-0180 
(For orders only) 

Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Narda 
Norsal 
PRO 
PRO 
PRO 
PRO 
PRO 
PBS 
PRO 
POD 
Quantatron 
RLC 
Radar Design 
Sage 
Sage 
Sage 
Sperry Microline 
Stoddart 
Systron Donner 
Tektronix 
Tektronix 
Tektronix 
Tektronix 
Telonic 
Texscan 
Transco 
Wand Inc 
Waveline  9009-10 
Wavetek  5070 
Weinschel fog.  2692 

Microwave Equipment 
Manufacture  Model 
PRO  219/3302/ 

3302L/11064 
Hewlett Packard  805A 
Hewlett Packard  805C 
Hewlett Packard  8098 with 

MICROWAVE COMPONENTS 
3004-20  DIrectionaT To Wer 4 to IOU 20ofil 
3032  Hybrid .95 to 2Gc 3d8 
3033  Hybrid 2 to 4Gc 3dB 
3039-20 
3040-20 
3043-20 
3044-20 
3044820 
3045130 
4035 
22006/ 
22007/ 
22011/ 
22012/ 
22377 
22538/ 
22539/ 
225404/ 
22574 
22689 
22876/ 
23105/ 
14064-30 
1101 
U101 
2050 
5854 
63414 
5815 
86001 
X6284 
SIO0 
A-26 10C 
01536 
752-3 
2503 
7753-3 
12G1 
90515 
0813194 
SI 

Directional Coupler 125 to 250Mc 200 
Directional Coupler 240 to 500Mc 20dB 
Directional Coupler 2 to 4Gc 200 
Directional Coupler 4 to 8Gc 2048 
Directional Coupler 3.7 to 8.3Gc 200 
Directional Coupler 7 to 12.4Gc 30d8 
Hybrid 3d8 
3043-20 Directional Coupler 1.7 to 4Gc 20d13 
3043-30 Directional Coupler 1.7 to 4Gc 30d13 
3003-10 Directional Coupler 2 to 4Gc 10(113 
3003-30 Directional Coupler 2 to 4Gc 30c1Ii 
Adapter X to N 8.2 to 12.4Gc 
4014-10 Directional Coupler 3.85 to 8Gc 1040 
4015110 Directional Coupler 7.4 to 12Gc 100 
4013110 Directional Coupler 2 to 4Gc 10dB 
Directional Coupler 2 to 41c 10011 
Directional Coupler 15.8 to 17.3Gc 
401416 Directional Coupler 3.85 to 8Gc 640 
4015130 Directional Coupler 7 to 12.4Gc 300 
Directional Coupler 6 to 10Gc 3046 
Variable Attenuator 5.85 to 8.2Gc 0 to 6088 
Variable Attenuator 12.4 to 18Gc 0 to 60d8 
Slotted Line with Probe 4 to 106c 
Frequency Meter 8.2 to 10Gc 
90  Twist 18 to 26.51k 
Wavemeter 7 to I0.6Gc 
Crystal Switch 
Thermistor Mount 8.2 to I2.4Gc 
Rodustub Tuner 
Variable Attenuator 
Directional Coupler 
Coupler 
Mixer 
Directional Coupler 4 to 6Gc 3dB 
Frequency Meter 5.84 to 8.2Gc 
10dB Attenuator 
Tunable Detector 18 to 26.5Gc 
Sampling Head 

52  Sampling Head 
550  Pulse Generator Head 
81704  170 ohm Variable Attenuator 
7131'417-34-5C W Bandpass Filter 
5V1250-500-14A Tunable Bandpass Filter 250 to 500Mc 
919170100  SPOT Switch 
601  Adapter X to TNC 8.2 to I2.4Gc 

Directional Coupler  4 to 10Gc 10(113 
0 to 70d8 Variable Attenuator 
.30 to 60dB Vairable Attenuator 

Hewlett Packard  8098 with 

100.00 
150.00 
150.00 
150.00 
125.00 
100.00 
100.00 
150.00 
125.00 
150.00 
100.00 
100.00 
100.00 
100.00 
35.00 
75.00 
85.00 
75.00 
100.00 
125.00 
100 , 
100. 
75. 
350. 
300 
100. 
125 
50. 
75. 
50. 
125 
50. 
50. 
75. 
25. 
25. 
50. 
200. 
35 
200 
Call 
Call 
Call 
50 
15 
250. 
25 
35 
100 
75. 
50.06 

.cription  Price 
20 to 10001412 
Standing Wave Detector and Matched Load  5250.00 
Slotted Line 500441, to 4GHz  200.00 
Slotted Line 500MHz to 4GHz  400.00 
8066 Slotted Line 3 to 12GHz/G8108 Slotted 
Line 3.95 to 5.85GHz/J81013 Slotted Line 
5.85 to 8.2GHz/X8106 Slotted Line 8.2 to 
12.4G8z/P8108 Slotted Line 12.4 to 18G4.12/ 
12810  82018 Adapter/HX292E1 Tapered 
Transition/444A Probe 2.6 to 18GHz/and a 
4478 Probe/148108 Slotted Line 7.05 to 10.5  900.00 
8066 Slotted Line 3 to 12GHz/H81013 
Slotted Line 7.05 to 10.5GHz/X8108 Slotted 
Line 8.2 to 12.4GHz/HX292B Tapered Transition 
H to X/H2814 & X2814/with Probe. 104.1  550.00 

electrotuc*(60-)) 242-3037 

(602) 242-8916 

2111 W. Camelback 
Phoenix, Arizona 85015 
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$47 /5 

4116 20Ons Dynamic RAM 

81618.40 

PROM Eraser 
assembled 25 PROM capacity $37.50 
(with timer 669.50) 6 PROM capacity OSHA 
UL version $78.50 (with timer $108.501 

Z80 Microcomputer 
16 bit I 0 2 MHz clock. 2K RAM. ROM Bread-
board space Excellent for control Bare Board 
$28.50. Full Kit $99.00. Monitor S20.00. Power 
Supply Kit 635.00. Tiny Basic $30.00 

S-100 Computer Boards 
8K Static Godbout Lona IIA Kit  149 Ot. 
' 6K Static Godbout Econo XIV Kit  269 00 
246 Static Godbout Econo XX-24 Kit 414 00 
32K Static Godbout Econo XX-32 Kit 537.00 
166 Dynamic RAM Klt 
32K Dynamic RAM Kit 
6410 Dynamic RAM Kit 
Vrdeo Interface Kit 
Color Video Kit 

811C Update Master Manual 579.95 
Comp IC data selector 2 vol master reference 
guide Over 51,000 cross references Free update 
service through 1981 Domestic postage 54 75 

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 Article in June Radio Electronics 

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 Elf 44 pin bus No high res graphics 
On board RF Modulator Kit $4.95 

289 00 
328 00 
399 00 
$161.00 
129 95 

NiCad Battery Fixer/Charger Kit 
Opens shorted cells that wont hold a charge 
and then charges them up all in one kit 
parts and instructions  $9.95 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal pnnter 20 char alphanu-
m.''''' display ROM monitor fully expandable 
5405 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 AIM65 in thin bnetcase 
with power supply $499.00. Molded plastic 
enclosure to tit both AIM65 and power supply 
$47.50. Special Package Pnce 4K AIM. 8K Basic. 
power supply cabinet $625.00. 
AIM65 KIM VIM Super Elf 44 pin expansion 

board 3 fernale and 1 male bus Board plus 3 
connectors $22.95. 

60 Hz Crystal Time Base Kit 64.40 
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 

,0 

affecting usage Comp kit w full instruc 

Multi-volt Computer Power Supply 
8v 5 amp  18v 5 amp. 5v 1 5 amp.  59 
5 amp, 12v 5 amp.  12y option s5v.  12v 
are regulated Basic Kit 635.95. Kit with chassis 
and all hardware $51.95. Add $5 00 shipping Kit 
of hardware $16.00. Woodgrain case $10.00. 
51 50 shipping 

RCA Cosmac 1802 Super Elf Computer S106.95 
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 for so little money The Super 
Elf 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. 

Before you buy another small computer see if it 
includes the following features ROM monitor. 
State and Mode displays Single step. Optional 
address displays, Power Supply Audio Amplifier 
and Speaker Fully socketed for all IC's Real cost 
of in warranty repairs. Full documentation 

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 after executing in-
structions Also CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators 

An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator 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 
to drive relays for control purposes 

A 24 key HEX keyboard includes 16 HEX keys  Moews Video Graphics $3.50. Games and Music 
13.00. Chip 8 Interpreter $5.50. 

Super Expansion Board with Cassette Interlace $89.95 
This is truly an astounding value' This board nas  points can be used with the register save feature 
been designed to allow you to decide how you 
want it optioned The Super Expansion Board 
comes with 46 of low power RAM fully address-
able anywhere in 64K with built-in memory pro-
tect and a cassette interface Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super DI The board includes slots 
for up to 6K of EPROM (2708 2758 2716 or TI 
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 preprogrammed with a program loader 
editor and error checking multi file cassette 
read write software (relocatable cassette file) 
another exclusive from Quest It includes register 
save and readout block move capability and 
video graphics driver with blinking cursor Break 

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 IC 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 Elf as a course of study 
OEM s use it for training and R&D 

Remember other computers only offer Super Elf 
features at additional cost or not at all Compare 
before you buy. Super Ell Kit $106.95, High 
address option $8.95. Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel 124.95. All metal Expan-
sion Cabinet painted and silk screened with 
room for 5 5-100 boards and power supply 
$57.00. NiCad Battery Memory Saver Kit $6.95. 
All kits and options also completely assembled 
and tested 

Ouestdata a software publication for 1802 com-
puter users is available by subscription for 
$12 00 per 12 issues Single issuer. Si 50 Is-
sues 1-12 bound $16 50 

Free 14 page brochure. 
of complete Super Elf system. 

Quest Super Basic V5.0 
A new enhanced version of Super Basic now 
available Quest was the first company 
worldwide to ship a full size Basic for 1802 
Systems A complete function Super Basic by 
Ron Cenker including floating point capability 
with scientific notation (number range 
- 17E.) 32 bit integer - 2 billion, multi dim 
arrays string arrays, string manipulation, cas-
sette I 0 save and load basic, data and ma-
chine language programs and over 75 state-
ments functions and operations 

to isolate program bugs quickly, then follow with 
single step If 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 Parallel Input 
and Output Ports with full handshake They 
allow easy connection of an ASCII 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 Parallel I/O Ports $9.05, RS 232 14.50, 
7V 20 ma I/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 
Elf and the Super Expansion Board, 
Power Supply Kit for the complete system (see 
Multi-volt Power Supply) 

New improved taster version including re-
number and essentially unlimited variables. 
Also, an exclusive user expandable command 
library 

Senal and Parallel I 0 included 
Super Basic on Cassette 655.00. 

Type-N-Talk by Votrax 
Text to speech synthesizer with unlim-
ited vocabulary, built-in text to speech 
algorithm, 70 to 100 bits per second 
speech synthesizer. RS232C interface 
$345.00. 

Elf II Adapter Kit $24.95 
Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S-100 bus expansion With Super Ex-
pansion) High and low address displays state 
and mode LED s optional 118.00. 

1802 16K Dynamic RAM Kit $149.00 
ExpanCabie to 0410 Hidden refresh 6 Clocks lip ./ 4 
MHz w no wait states Addl 16K RAM $25.00 
Tiny Basic Extended on Cassette  $15.00 
(Added commands include Stringy. Array, Cas-
sette I. 0 etc.) S-100 4-slot expansion $ 9.95 
Super Monitor VII Source Listing  $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 
controlled Memory mapped 1K RAM expanda-
ble to 6K S-100 bus 1802 8080. 8085 Z80 etc 
Dealers: Send- for excellent pricing margin 
program. 

Editor Assembler  $25.00 
(Requires minimum of 46 for E A plus user 
source) 
1802 Tiny Basic Source listing  519.00 
Super Monitor V2.02.1 Source Listing $20.00 

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.O.D. $10.00 min. order. 

HUE: Send for your copy of our NEW 1981 
QUEST CATALOG, Include 48c stamp 
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AMSEY 
LECTRONIC'S 

e.••• 62 Inc. good to bypass 

PARTS WAREHOUSE 
We now have available a bunch of goodies too 

Items are limited so order today 

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW 
HERE ARE OLD FAVORITE AND NEW ONES TOO. 

GREAT FOR THAT AFTERNOON HOBBY.   

:m 

VIINI 
VIIKE 

,J 

super high performance FM wire-
ass mike kit.  Transmits a stable 
'gnat up to 300 yards with excep-
*nal audio quality by means of its 
wilt in electret mike  Kit includes 
:ase mike, on-off switch antenna 
lottery and super instructions This 
$ the finest unit available 

:M-3 Kit  $14.95 
:M-3 Wired and Tested  19.95 

.11A Wireless Mike Kit 

ransmits up to 300' to 
ny FM broadcast ra-
io uses any type of 
like  Runs on 3 to 9V  Type FM-2 
as added sensitive mike preamp 
tage 
M-1 kit $3.95  FM-2 kit  $4.95 

Color Organ 

See music come 
alive, 3 different 
lights flicker with 

music  One light 
each  for,  high, 
mid-range  and 
lows  Each indi-
vidually  adjust-
able and drives up 
to 300 W runs on 
110 VAC 

Complete kit. 
ML-1 
$8.95 

Video Modulator Kul 

Converts an, TV to .00deo rroonotor  Super 
stable tunable over ch 4-6 Runs on 5-
15v accepts std video signs Best unit on 
the market, Complete kit VD- t  $7.15 

Led Slinky KB 
A great attention get-
ter which alternately 
flaShes 2 jumbo LEDs 
Use for name badges, 
buttons  warning 
panel lights. anything, 
Runs on 3 to 15 vOlts 
Complete kit. BL-1 

$2.95 

r . 

Super Sleuth 
A super sensitive amp', 
her which will pick up a 
pin drop at 15 feet, Great 
for mondonng  baby, 
room or as general put 
pose amplifier  Full 2 Vv 
rrns output runs on 6 il 
15 volts. uses 8-45 ohm 
speaker 
Complete kit BN-9 

$5.95 

CPO-1 
Runs on 3-12 Vdc 1 wall out 1 KHZ good for CPO 
Alarm Audio Oscillator  Complete kit  $2.95 

Whisper Light Kit 

An interesting kit, small mike 
picks up sounds and converts 
them to light  The louder the 
sound, the brighter the light 
includes mike controls up to 
300 W. runs on 110 VAC 

Complete kit WL-1 
$6.95 

Tone Decoder 
A complete tone deco-
der  on a single PC 
board  Features  400-
5000  Hz  adjustable -----
range via 20 turn pot voltage regu 
lotion 567 IC  Useful for touch 
lone burst detection  FSK  etc 
Can also be used as a stable tone 
encoder  Runs on 5 to 12 volts 
Complete kit TD-1  $5.95 

0_ 

2575 Baird Rd. 
Penfield, NY 14526 

716-586-3950 

Call Your Phone Order in Today 
TERMS: Satistactun guaranteed or money 
refunded C 0 D add $2 00 Minimum order 
$6 00 Orders under $10. 00 add $1.50 Add 5°0 
for postage. insurance. handling Overseas 

add 15"  N Y residents add 7°. tax 

CLOCK KITS 
Your old favorites are here again. Over 7,000 Sold to Date. 
Be ono 01 the gang and order yours today! 

Try your hand at building the finest looking clock on the 
market  Its satin finish anodized aluminum case looks great 
anywhere. while six 4" LED digits provide a highly readable 
display This is a complete kit, no extras needed, and it only 
takes 1-2 hours to assemble  Your choice of case colors' 
silver, gold: black (specify) 

$$2294: 9955 

12V DC car clock. DC-7 

Clock kit. 12/24 hour. DC-5 
Clock with 10 mm ID timer. 12/24 hour. DC-10 
Alarm clock, 12 hour only, DC-8  $ $2299:9955 

For wired and tested clocks add 5'0 00 to kit price 
SPECIFY 12 OR 24 HOUR FORMAT   

Car Clock 
The UN-KIT. only 5 solder connections 

Here s a super looking rugged and accurate auto cloct which is a snap to build and 
install  Clock movement is completely assembled - mu only solder 3 wires and 2 
switches takes about 15 minutes. Display is bright grsen with automatic brightness 
control photocell - assures you of a highly readable display day or night comes in a 
satin finish anodized aluminum case which can be attached 5 different ways using 2 sided 
rape Choice of silver black or gold case (specifyi 

DC-3 kit 12 hour format  $22 95 
DC-3 wired and tested  529 95 

Universal Timer Kit 

Provides the basic parts and PC 
board required to provide a source 
01  precision  timing  and  pulse 
generation  Uses 555 timer IC and 
includes a range of parts for most 
timing needs 

UT-5 Kit 55.95 

Mad Blaster Kit 

Produces LOUD ear shattering and 
attention getting siren like sound 
Can supply up to 15 watts of 
obnoxious audio Runs on 6-15 VDC 

MB-I Kit 54.95 

Siren Kit 
Produces upward and downward 
wail characteristic of a police 
siren 5 W peak audio output. runs 
on 3-15 volts. uses 3-45 ohm 
speaker_ 
Complete kit. SM-3  $2.95 

60 Hz Time Base 
Runs on 5-1S VOC  Low current 12 Sma 

nen mond* accuracy I$ -t Oil  SS 50 
0-7 Ass,  sees 

Calendar Alarm Clock 
The clock !hats got it all 6- 5 LEDs 
12/24 hour snooze 24 hour alarm a 
year calendar, battery backup and 
lots more  The super 7001 chip is 
used Size 5.4.2 inches Complete 
kit less case loot available) 
DC-9  $34.95 

Under Dash Car Clock 
12 24 nOur Ceeck na beautdei plas , case Matures 

6 $urneo RED 1E05 noon accurst, i 00 16 0 em, 
3 wire nook,p do yley blanks won, ignition and 
super instruc runs Opioon•i donrner aluorna , 

adiusrs Orapbe, to mob.. hont 'eye. 
0C t 1 [10Ck ..11, en. bracket  62655 lort 
OM I dornme adapter  52 so 

Add SW 00 atlay and Test 

PARTS PARADE 
IC SPECIALS 

30 , 
324 
380 
555 
556 
565 
566 
567 
741 
1456 

3900 
3914 
arna 

LINEAR 

11111" 

S 35 
$1.50 
$1.50 
$ .45 
$1.00 
SI 00 
SI wo 
Si 25 

1042 00 
$ SO 
$ 50 
$2 95 
S2 OS 

TTL 
74500 
7447 
7475 
7490 
74196 

40 
65 
.50 
50 

$I 35 

Resistor Ass t 
Assortment of Popular values - 
watt Cut lead for PC mounting 
center  leads bag of 300 or 
more 

$1.50 

Crystals 

3 579545 MHZ 

10 00000 MHZ 

5 248800 MHZ 

$1 .50 

$5.00 

55 00 

Switches 
Mint toggle SPOT  $1.00 
Red Pushbuttons N 0  331.00 

Earphones 
3 wads 8 ohm good for smau tone 

speakers alarm clocks Mc 
5 for $1.00 

CMOS 
40i1 
40 ,3 
4046 
4049 
4059 
4511 
4518 
5839 

.50 
50 

$1.85 
50 

$9 00 
$2.00 
$1.35 
51.75 

SPECIAL 

1 Icso  $15.03 
10116  $ 1.25 
7208  $17.50 
7207A  $ 5.50 
7216D  $21. 00 
7I07C  $12.50 
5314  $ 2.95 
5375AB/G  $ 2.95 
7001  $ 6.50 

AC Adeplors 
Good for clocks  nocad 
chargers,aii 110 VAC Duos 
one end 
85 ydc @ 20 rnA  $1.00 
16 vac (V 160mA  52 50 
12 vac g 250mA  ss 00 

Mini S Ohm Spesker 
Appro. 2 . ddim Round 
type for radios mike etc 
3 tor 02.00 

Slug Tuned Coils 
Small 3116  Hex Slugs turned coil 
3 tums  10 for 51.00 

CAPACITORS 
TaNTALUM  ALUMINUM 
Doped Eoo,  Eimuoioc 
1.5 uF 25V 3/51.00 ,000  ,6v Rad, i 5.50 
1.8 uF 25V 3151.00 441  00 
.22 uF 25V 341 00 IOuO ISO Radom, 10/1 cm 

Sold SUM Culle n 
small buzzer 450 Hz 86 de sound 
output on 5-12 vdc at 10-30 rnA 111 
compatible  $1.50 

AC Outlet 
Panel Mount with Leads 

4/51.00 

Video Terminal 
A compierely seol conlained stand Pone video terminal card ReatetesOn ,y an ASCii beyboard•nd ru 
Set .0 become acorepiete terminal unit features are 'Mole 5V stool, slur cont ....day , and baud 
rales it. 96001 complete computer and keybOard LOntrolot cored,  Pa., error 1001,01 and cldb.a• 
Actepla and generates serial ASCii plus parallel keyboard input  The 64,6.s154 char by RS oines te•tk 
roil.g to per and lower Case ioot,00aii and rom 05.232 and !Omar loop rillerfaCei on ricaud n i 

owlude sockets and cOmptete documental.. 
RE 6416 terminal card kit oadd $60 00 too wor m, um,'  Mess 
Lower Case OpttOn  S13 PS 
Power Supply  514 95 
SF Modu.atOr kr  Sr os 

Audio 
Prescaler 
Make  high  resolution audio 
measurments. great for musical 
instrument tuning. PL tones. etc 
Multiplies audio UP in frequency. 
selectable x10 or x100, gives 01 
HZ resolution with 1 sec gate 
time' High sensitivity of 25 my. I 
meg input z and built-in filtering 
gives great performance  Runs 
on 9V battery. all CMOS 
PS-2 kit  $29.95 
PS-2 wired  $39.95 

600 MHz 

PRESCALER 

Extend the range of your 
counter to 600 MHz Works 
with a I counters Less than 
150 mi sensitivity specify - 
10 or -100 

Wired. tested. PS-1B  $59.95 
Kit PS-1B  $44.95 

FERRITE BEADS 
and sem s  ISoll1 00 

6 Noie Rao.. Beads  5/111 00 

Otis CastaMiC 
a, 160 dos , 20 S1 00 
'rho  IS SI 00 
00 , 160  20 SI 00 
03 0  20 SI 00 
007 16V  20,01 00 

30 Watt 2 mtr PWR AMP 

Simple Class C power amp features 8 times power gain 1 Win 
for 8 out. 2 W in for 15 out. 4W in for 30 out Max output of 35 W. 
incredible value, complete with all parts. less case and T-R relay 
PA-1, 30 W pwr amp kit  $22.95 
TR-1, RF sensed T-R relay kit  6.95 

MRF-238 transistor as used in PA-1 
8-10db gain 150 mhz  $11.95 

READOUTS 
0ND 359 4 CC  51 00 

FND 507 510 5  •  100 
MAN 72 ein ,b) 03 c A  1 pp 

He 1651 43 c •  200 

Sockets 
8 Pin  10/52 00 
14 Pin  10/52.00 
16 Pin  10/52.00 
24 Pin  4/52.00 
28 Pin  4/52.00 
40 Pin  3/52.00 

DC-DC Converter 
• 5 vdc input prod -9 vdc  30me 
•9 vdc produces -15 vdc  35ma SI.25 

Ceramic IF Filters 
Mini ceramic filters 7 kHz 
B.W. 455 kHz 81.50 ea. 

251( 20 Turn Tnm Pot $1.00 
10 20 Tom Trim Rol  SO  

I S07..r6  , uag e - f-$ A  p 40 1 
.4 1 _Stable Polypropylene 

.50 ire. 

RF actuated relay senses RF 
(1W1 and closes DPDT relay. 
For RF sensed T-R relay 

TA-1 Kit  $6.95 

Power Supply Kit 

Complet.,  triple  regulated  power 
supply provides variable 6t0 18 volts at 
200 ma and .5 at I Amp Excellent load 
regulation  good filtering and small 
size Less transformers requires 63 V 
,4 1 A and 24 VCT 
Complete kit PS-3LT  $6.95 

TRANSISTORS 
763904 sow C•r  15/100 
2N3900 PNP C•0  16/111 00 
264403 PNP CF  11141 00 

21..410 Nell C•0  IAIN 00 

2N4916 PET C•0  4/S1 CO 

2N5401 PNP C• F  5151 00 

7N0026 C•0  4151 66 

2,43771 NPN Sdicon  is se 

2N5179 umF NPN  112 sa 
Poorer Tab NPN 4060  111 00 

Power Tab PNP 40V/  115 0 

MPS 1021 295404  904 
NIN4 3604 Type T•Fl  W U 60 

ewe 2105 Type T•R Mita° 
2103C65  5610 
2162(1 0 uJT  3/62.011 

Diodes 
5 1 V Zener  20/51 00 
1N914 Type  50/51.00 
1KV 2Amp  1/81.00 
100V I Amp  1541.00 

Crystal Microphone 

Small 1 diameter '." thic 
crystal mike cartridge 5.75 

Mini RG-174 Coax 
10 ft. tor $1.043 

OP-AMP Special 
BI-FET LF 13741 - Direct pin for pin 741 compatible, but 500.000 MEG 
input z super low 50 pa input current. low Dower drain 

50 tor only  $9.00  10 for  $2.00 

Coax Connector 
Chassis mount 

BNC type  $1.00 

9 volt Dewy Clips 
Nice quality clops  5 for 51.00 
It Rubber Grommets  10 foe 05 .00 

25 AMP 
100V Bridge 
51.50 each 

Mini-Bridge 50V 
1 AMP 

2 for $1.00 

Ports Iles 
•aat 01 01 .01 0,SC Caps rani 
tranlitatOrS 00401 MiCA Caps Cr 
Si,' cog 1102 pc) Slim it, bag i300 OCI 62.50 

Connecters 
6 pin type gold contacts tor 
rnA-1003 car clock module 
price  75 ea. 

78MG  51.25 
79MG  51.25 
723  5.50 
309K  51.15 
7805  51 00 

Regulators 
7812 
7815 
7905 
7912 
7915 

$1.00 
$1.00 
$1.25 
$1.25 
$1.25 

Leda - your choice. please specify 
Mini Red. Jumbo Red, High Intensity Red. Illuminator Red 931 
Mini Yellow. Jumbo Yellow Jumbo Green  6/51 

Shrink Tubing Nubs 
Nice precut pces of shrink sae 1 s 
shrink to .$4' Great tor splices  503100 

Mini TO-92 Heat Sinks 
Tharrnalloy Brand  5 tor SI 00 
To-220 Heat Sinks  3 for St 00 

effecters 
Motorola MV 2209 30 PP Nominal cap 20-80 PF - Tunable range - 

.50 sects or 3/11.00 

Opto Isolators - 4N28 type 
Opto Reflectors - Photo diode 

Molex Pins 
Mow. already Precut in IengM of 7 Protect  I 
for 14 pin sockets 20 06*.  fer 61.00 

$.50 ea. 
LED  Urtil  $1.00 ea. 

COS P11010Celle 
Resistance varies with light 250 ohms to 
over 3 meg  3 10r 111.00 
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ATLAS FILTERS 
ATLAS CRYSTAL FILTERS FOR 
ATLAS HAM GEAR 

Your Choice 

$15.95 ea. 

5.645 - 2.7/8 
5.595 - 2.7 USB 
5.595 - 2.7/8/L 
5.595 - 2.7 LSB 
5.595 - . 500/4 
9.0 - USB/CW 

Soldering Kit 

New Weller Soldering Iron Kit 
#SP-23F   9.99 each 
Kit includes: 
1 - 25 Watt soldering iron, 

develops 750° of tip 
temperat ure 

3 - tips (screwdriver, chisel, 
cone) 

1 - soldering aid tool 
1 - coil 60/40 rosin core solder 

CERAMIC PLATE CAPS 

$1.09 each 
#1 type for 3/8 plate cap 
#2 type for 5/8 plate cap 

Used NiCads 
Used C Nickel Cadmium Batteries 
1.8 amp hour 
Pack of ten $8.99 per pack 

CERAMIC COIL FORMS 
$1.99 each 

#1 
#2 
#3 
#4 
#5 

3/16" x 4/8" 
3/16" x 1/4" 
1/4 " x 3/4" 
3/8 " x 7/8" 
3/8 " x 5/8" 

All of the above have 
powdered iron cores. 

#6  1/2"x 2 3/4" 

NEW BOGNER DOWNCONVERTER 
Industrial version. 
1 year guarantee   $225.00 

NOT FOR SALE IN ARIZONA 

UHF/VHF RF POWER TRANSISTORS 
CD2867/2N6439 
60 Watts output 
Reg. Price   $45.77 
SALE PRICE $19.99 

CHOKES 

.1-3 uH 
VIV.15 .15 uH 
VIV 150 150 till 
5-20 uH   

2.99 
2  99 
2  99 
1.69 

Variable coil 10-80 uH  2  99 
Transformer dual 8.8 uH....1.00 
.47 uH   1.00 ea. or 10/7.50 
.68 uH   1.00 ea. or 10/7.50 
1 uH   1.00 ea. or 10/7.50 
1.2 uH   1.00 ea. or 10/7.50 
1.5 uH   1.00 ea. or 10/7.50 
2.2 uH  1  00 ea. or 10/7.50 
2.7 all  1  00 ea. or 10/7.50 
3.3 uH  1  00 ea. or 10/7.50 
6.5 uH  1  00 ea. or 10/7.50 
7.5 uH  1  00 ea. or 10/7.50 
10 uH  1  00 ea. or 10/7.50 
15 uH  1  00 ea. or 10/7.50 
20 uH  1  00 ea. or 10/7.50 
22 till  1  00 ea. or 10/7.50 
33 uH  1  00 ea. or 10/7.50 
39 till  1  00 ea. or 10/7.50 
47 uH  1  00 ea. or 10/7.50 
50 uH  299 
56 till  169 
62 uH  1  00 ea. or 10/7.50 
68 uH  1  00 ea. or 10/7.50 
100 uH  2.99 
120 uH  169 
185 all  1  00 ea. or 10/7.50 
538 till  1  00 ea. or 10/7.50 
680 till  1  00 ea. or 10/7.50 
1000 uH  1  00 ea. or 10/7.50 
1630 ull  1  50 
.1 inH  299 
.2 mil  299 
.22 ml!  299 
.27 ml!  2  99 
.33 ml!  299 
.39 ml!  2  99 
.240 mH  299 
1.2 ml!  299 
1.5 mil  2  99 
1.65 ml!  2  99 
1.75 ml!  2  99 
1.9 ml!  2  99 
1  169 

1.88 ml!  3  99 
2 ml!  299 
2.4 ml!  2  99 
2.5 ml! ... .1.00 ea. or 10/7.50 
2.7 ml!  299 
3.0 ml!  2  99 
3.6 ml!  2  99 
4.3 rnH  299 

4.7 mH 
5 rrill 
5.11 mH 
6  mH 
7.2 mH 
8.25 mH 
8.28 mH 
8.6 mH 
10 mH 
12 mil 
15  mH 
17 mH 
19.6 mH 
20 mH 
20.5 mH 
22.6 nal 
24 mH 
27.4 mH 
28.7 mH 
29.9 mH 
30 mH 
36 mH 
36.5 mH 
40 mH 
40.2 mH 
43 mH 
47 
50  mH 
59 mH 
60 mH 
71.5 mH 
78.7 mH 
86  mH 
100 mH 
120 mH 
150 mH 
175 mH 
200 mH 
205 mH 
237 mH 
240 mH 
300 mH 
360 mH 
390 mH 
430 mH 
500 mH 
600 mH 
1000 mH 
1.5 Hy 
2.0 Hy 
2.5 Hy 
3.0 Hy 
5.0 Hy 
10 Hy 

2 
2 
2 
2 
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2  
2  
2  
2  
2  
2  
2  
2  
2  
2  

2 
2 
2 
2 
1  
2 
2  
2  
2  
2  
2  
2  
2  

99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 

99 
99 
99 
99 
50 
99 
99 
99 
99 
99 
99 
99 
99 

HIGH VOLTAGE CAPS 

420 MFD @ 400 VDC 
600 MFD 4 400 VDC 

3.99 each 
3.99 each 

New Fairchild Prescaler Chip 

95H 90DC QM   6.50 each 
350 MHz prescaler divide by 10/11 
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193-10-6 
193-
193-

$1.00 
160-107-16 
193-10-9 
193-10-104 
193-4-5 

Johnson 

AIR Variables 
1/4 x 2 1/2" shaft 

$2. 50 each 
2.2 to  34 pF 
1.5 to 27.5pF 
.6 to 6.4pF 

each 
.5 to  12 pF 
2.2 w  34 pF 
2.2 to  34 pF 
3 to  30 pF 

RF Power Device 
MR F454 Same as MR F458 
12.5 VDC, 3-30 MHz 
80Watts output. 12dB gain 

$17.95 ea. 

E.F. JOHNSON 
TUBE SOCKE1 S 
#124-0311-100   6.99 each 
For 8072 etc. 
#124-0107-001   13.99 each 
For 4CX25013,11, 4X 150A etc. 
#124-0111-001 ........ 4.99 each 
Chimney for 4CX25013, R and 
4X 150 
#124-0113-001 and 124-0113-021 

$12.99 each 
Capacitor for #124-0107-001 

#123-209-33 Sockets  . .6.99 ea ch 
For 811A, 57211,866, etc. 

UNELCO CAPS 
6.8pF 
8.2pF 
10pF 
12pF 
13pF 
14pF 
20pF 
24pF 
33pF 
36pF 
43pF 

47pF 
62pF 
100pF 
160pF 
180pF 
200pF 
240p F 
380pF 
470pF 
1000p F 

350V  $1.00 each 

86 Pin Motorola Bus Edge Connectors 

Gold plated contacts 
Dtral 43 , 86 pin  .156 spacing 
Soldertail for PCB   . $3.00 each 

110VAC MUFFIN FANS 

New 
Used . 

$11.95 
  $5.95 

Transistors 

2N2857JAN 
2N2949 
2N2947 
2N2950 
2N3375 
2N3553 
2N3818 

2N3866 
2N3866JAN 
2N3866JANTX 
2N3925 
2N3948 
2N3950 
2N3959 

2.50 
3.60 
15.00 
4.60 
8.00 
1.57 
5.00 

1.00 
2.50 
4.00 
10.00 
2.00 
25.00 
3.00 

2N3960JANTX 
2N4072 
2N4427 
2N4429 
2N4877 
2N4959 
2N4976 
2N5070 
2N5071 
2N5108 
2N5109 
2N5179 
2N5583 
2N5589 
2N5590 
2N5591 
2N5635 
2N5636 
2N5637 
2N5641 
2N5643 

High Voltage Caps 
30 MFD  500 VDC 
22 M F'D  500 VDC 
100 M F'D  450 VDC 
150 ME'!) o 450 VDC 
225 M  r‘' 450 VDC 
. 001/ 1000pF o 10 KV 
.001 o 3 KV 
.0015 o 3 KV 
.01 o 4 KV 
.01 o 1.6K V 
.02  8 KV 
.01 (a 1 KV 

1.69 
1.69 
2.29 
3.29 
4.29 
. 89 

4 1.00 
3/ 1.00 

. 79 
4 1.00 
2.00 

6/ 1.00 

NEW 2" ROUND SPEAKERS 
100 Ohm coil  $. 99 each 

PLASTIC TO-3 SOCKETS 
4/ $1.00 

C'tYSTAL FILTFIIS 

Tyco 001-19880 Same as 2I94F 
10 7 Mtlz narrow band 

3 dli bandwidth 15 KHz min. 
20 dB bandwidth 60 KHz nun. 
40 dEl bandwidth 150 KHz nun. 

Ulti mate 50 dB insertion loss I dB max. 
Ripple 1 dB max.  Ct. Os -5 pF 3600 Ohms 

$3.99 each 

78M05 
Sa me as 7805 but only 1/2 Amp 
5 VDC  .49 each or 1043.00 

10.00 
1.60 
1.10 
7.00 
1.00 
2.00 
15.00 
8.00 
15.00 
4.00 
1.50 
1.00 
4.00 
6.00 
8.00 
11.00 
5.44 
11.60 
20.00 
5.00 
14.00 

2N5645 
2N5842 
2N5849 
2N5942 
2N5946 
2N5862 
2N6080 
2N6081 
2N6082 
2N6083 
2N6084 
2N6095 
2N6096 
2N6097 
2N6166 
2N6368 
A 210/IYIR F517 
BLY3E 
40280/ 2N4427 
40281/ 2N3920 
40282/ 2N3927 

10.00 
8.00 
20.00 
40.00 
14.00 
50.00 
7.00 
10.00 
11.00 
13.00 
14.00 
11.00 
20.00 
28.00 
38.00 
22.99 
2.00 
5.00 
1.10 
7.00 
10.48 

TRIMMER CAPS 
Spragut. Stable Polypropylene. 

.50 each or 10,4.00 
not sold mixed 
1.2 to 13pF 
2 to 30pF 
3.9 to 18pF 
3.9 to 40pF 
3.9 to 55pF 

Carbide Circuit Board Drill Bits 
for PCB Boards 

5 mix for $5.00 

J-Fet 
J310 N-CHANNEL J-FET 450 MHz 
Good for VHF/ UHF Amplifier, 
Osci Ilator and Mixers  3, $1.00 

MURATA CERAMIC FILTERS 
SFD 455D  455 KHz  2.00 
SFB 455D  455 KHz  1.60 
CFM455E  455 KHz  5.50 
CFU 455H  455 KHz  3.00 
SFE 10.7MA  10. 7 MHz  2.99 

TEXAS INSTRUMENTTIL-305P 
5 x 7 array alphanumeric display 

$3.85 each 
ORDERING INSTRUCTIONS 

Check, money order, or credit cards welcome. (Master Charge and VISA only.) No personal checks or certified personal 
checks for foreign countries accepted. Money order or cashiers check in U.S. funds only. Letters c f credit are not acceptable. 
Minimum shipping by UPS is 8235 with insurance. Please allow extra shipping charges for heavy or long items. 
All parts returned due to customer error or decision will be subject to a IS% 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 supersede all previously published. Some items offer-

ed 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. 
Our toll free number for charge order, only is 800-528-3611. 

2822 North 32nd Street #1 • Phoenix Arizona 85008 • Phone 602-956-9423 
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BILLET ELECTRONICS 

Complete Kit 
Including Case & 
Wallplug XF MR 
for 117VAC 
Operation 

Adjustable Brightness 
.6" - High Intensity 
Orange Led Readouts 
Seconds Reset/Hold 

provides easy 
syncronization with 

WWV 

Quartz Crystal 
Timebase and 
Battery Backup 

$49.95  $79.95 
Wired & 
Tested 

P.O. BOX 401244E GARLAND, TN 75040 214/278-3553 
* SUPERSTAR SALE1 * 

ALL ITEMS WITH STARS 

BUY 3 GET ONE FREE 
(No Mixing) 

OFFER EXPIRES DEC. 31, 1981  * 

*Sound Effects Kit $18.50* 

The SE-01 Sound Effects Kit has all you need 
to  build  a programmable  sound  effects 
machine except a battery and speaker Only 
the  SE-01  provides  you  with  additional 
circuitry that includes a Pulse Generator, Mux 
Oscillator and Comparator to make more 
complex sounds a snap. Includes TI76477, 
(w/specs)  assembly  instructions  and 
programming examples. You can easily create 
Gunshots, Explosions, Steam Trains, Wind & 
Surf and much more. 
Complete Kit  $18.50 

With quality PC Board 
(Less battery & spkr.) 

76477 Chip is Included 
Extra chips  $3.15 ea. 

,(*Doomsday Alarm * 
If you have trouble sleeping and you would like 

the rest of the neighborhood to share your mis-

ery then this little kit will be for you! There 

is no way to accurately describe the unearthly 

howls, screams and tones that come out of this 

kit. Four separate tone oscillators are mixed, 

cancelled and stepped at a varying rate. 10 Watts 

of crazy sounds. A great fun kit or a practical 

burglar alarm. Complete with PC board and all 

necessary components less speaker. For 6-12 

VDC.  9.95  ORDER 

DA-02 
KIT 

7 Watt Audio Amp Kit $5.95 
SMALL SINGLE wane IC AND COMPONENTS FIT ON A 2 14 3 PC 
BOARD IINCLUDEDI RUNS ON 17VDC GREAT FOR ANY PROJECT THAT 
NEEDS AN INEXPENSIvE AMP LESS THAN 3% THD H 5 WATTS 
COMPATIBLE WITH SE -On SOUND KIT 

Overvoltage Protection Kit $6.95 
Protect your expensive equipment from overvoltage 

conditions Every computer should have one, Works with any 
fused DC power source from 10 to 20 volts up to 25 amps 

* ZULU II Clock Kit * 
$19.95 LESS CASE 

• 1/2" LED Readouts 
• Quartz XTAL Timebase 
• Calendar 

• Unique NOX" Circuit Will Display Readouts On 
Handclap 

• Battery Backup (battery not included) 
• High Quality Drilled & Plated PC Boards. Clear 
instructions 

PLASTIC  CASE  WITH  FRONT  & REAR 

PANELS FOR ZULU II $4.95.* 

Stereo AMP/Power Supply Board 
Takes lo w level autho and drives 8 onm speakers ON-
BOARD Recliners and Filter supply power or AMP 

AND TUNER, VOLUME. BALANCE 
PLUG COMP AAAAA E  and TONE SLIDE CONTROLS 

with TUNER 

Am-Fm 
STEREO 
TUNER 

$12.96 
ISSOC 

--... \.„..„.....„,,,,,REOUIRES I2VAC  
TRANSFORMER AT 400 MA 

,  (not included)  AMP ONLY • 
$6.95 

FEATuRES Am FM Stereo 
Phone Input At. Input •C 
CO W  JUT  On,,,  Ant e. 
Inpul AM loops, . AnlAnns 

Stands . Turntable Plugs 

BUY S W S 

Tuner Amp combos, to, 

550.00 
TUNER ONLY 

See Special Fall Prices Below 
PRICES GOOD THROUGH DEC. 31, 1981 

SHOP EARLY FOR CHRISTMAS/ 

The 
Super Musk 
Maker 
REVISION 2 

$24.95 
(Bleck Kit) 

Does not include speaker 
switches or 2708 ROM 

Now you can play hundreds of songs using the Bullet Super 
Music Maker. The  unit  features a single factory 
programmed microprocessor IC that comes with 20 pre-
programmed short tunes By adding the additional PROMS 
(2708 s) the system can be expanded to play up to 1000 
not.. per PROM. Just think  a compact electronic 
instrument that  will  play dozens  hundreds or even 

thousands of selections of music The kit comes with all 
electronic components floss the PROM), and a drilled 
plated and screened PC Board which measures 4" • 4,." 
The 7 watt amplifier section is on the same PC board and 
drives an 8 ohm speaker loot included), from a whisper to 
ear splitting volume Since the unit works on 12 VDC or 12 
VAC', vehicle or portable operation is possible What do 
you get for 124.1157 Everything but • speaker, transformer, 
case, switches, and PROM. Additional  2708 albums 
containing popular tunes are available for 115.00 each or 
you can program your own PROMS using information 
provided with the kit instructions Lists of available PROM 
albums  are  available on  request  (Note  Unit plays 
electronic music one note at a time, et is not poss,bie f0 play 
chords or a melody with harmony simultaneously 

• Envelope control gives decay to notes 

• On board inverter allows single voltage (•12) operation 

OPTIONAL ACCESSORIES 
DIP Switches One 8 pos, One 5 pos  2.00/Set 
(Can be directly soldered to PC Bd to access tunes) 

Rotary Switches Two 5 position  2.150 /Sot 

(For remote wiring to PC Eid to access tunes) 

Attractive  Plastic Case  11.50 

Wallplug Transformer  1.00 
(For operation on 117VAC house voltage) 

Microprocessor Station Clock $49.95 
The ZULU 3TZ is a full blown ROM and MICRO-
PROCESSOR unlike other standard clock IC's, it allows 
exceptional flexibility. Almost a year in design, it is the 
most advanced station clock on the market. 

QUALITY SOLDER 
MASKED & SCREENED 
PC BOARDS MAKES 
ASSEMBLY A SNAP 

12 Volts 
AC or DC 

ZONE CHANGE 
FEATURE 

Select one of three 
World Time zones, 
Local Time (12 Hr. 
format) and TWO 
24 hr. zones of 
your choice. 

RFI Protected 

ID FEATURE 
LED Indicator lights 
when activated 
flashes at 10 min. 
Different audio 

tones at 
8 and 9 min. 

FALL SPECIALS:GOOD THRU DEC. '81 
1. Super Music Maker with case and two 
5-oosition rotary switches  $32.00 

2. Super Music with one 2716 2K X 8 PROM 
filled with over 50 selections of additional 
music (>1500 notes)  $32.00 

3. The Whole Ball of Wax! #2 + case and 
switches.  $39.95 

• NO CO D's. 

• SEND CHECK M.O. OR CHARGE CARD NO. 

• PHONE ORDERS ACCEPTED ON VISA AND MASTERCHARGE ONLY 

• ADD 5% FOR SHIPPING. 

* TX. RES. ADD 5% STATE SALES TAX. 

* ALL FOREIGN ORDERS ADD 30% FOR SHIPPING CHARGES. 
U. S. FUNDS ONLY. 

(214) 278-3553 

PS 14 REGULATOR CARD KIT 
This is the Regulator Card from our famous 

20A Power Supply Kit. Although we ran out of 
the  transformers  and  heatsinks,  many 

customers have been able to locate their own. 
The regulator card performs the actual 
voltage regulation and has adjustable fold 

back current limiting. Output voltage is stable 
to 200MV from 0 to 20 Amps and adjustable 

from 11 to 14 Volts. Designed to drive 2 high 
current NPN transistors (2N3771  2N5301 or 

equiv.) The unit assembles quickly. Included 
are all the on board components including a 
driver transistor and over-temp shutdown 

sensor. Designed to screw down to a standard 

3" diameter computer grade filter cap. The 
quality plated PC card is 3-1/2" x 4 3/4". 

WITH INSTRUCTIONS 

REGULATOR CARD KIT 
HIGH CURRENT PARTS 
(2 - 2N3772 & 25A Bridge) 

51,000 MFD @ 40V Computer Grade 

$14.95 

$5.00 
$3.50 

Requires Transformer with 16 - 19 VAC Out @ The 

Current You Expect To Draw. 
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• FM  • SSB  • CW  • ATV  • OSCAR QUALITY VHF/UHF KITS 
• LINKS  • REPEATERS  • TRANSMITTERS 

• RECEIVERS  • PREAMPS  • CONVERTERS AT AFFORDABLE PRICES 
• TRANSCEIVERS • POWER SUPPLIES • PA'S 

Hamtronice Does it Again! 

Where else can you get a 
value-packed radio at such 

reasonable cost? 

SAVE A BUNDLE ON 
VHF FM TRANSCEIVERS! 
10 watts, 5 Channels, for6M, 2M, or220 

FM-5 PC Board Kit-ONLY $159.95 
complete with controls, heatsink, etc. 
Cabinet kit, microphone, crystals, etc. available separately 

Request catalog for full details. 

HIGH QUALITY FM MODULES FOR 
REPEATERS, LINKS, TELEMETRY, ETC. 

44f 

• R75 VHF FM RECEIVER for 10M, 6M, 
2M, 220, or commercial bands. 4 fantastic 
selectivity options. Kits from $84.95 to $119.95 

• R450 UHF FM RECEIVER for 380-520 MHz 
bands. Kits in selectivity options from $94.95 

• R110 VHF AM RECEIVER Kit for vhf aircraft 
band or ham bands. Only $84.95. 

• COR KITS With audio mixer and speaker 
amplifier. Only $29.95. 

• CWID KITS 158 bits, field programmable, 
clean audio. Only $59.95. 

• Al 6 RF TIGHT BOX Deep drawn alum. case 
with tight cover and no seams. 7 x 8 x 2 inches. 
Only $18.00. 

• SCANNER CONVERTERS Copy 72-76, 
135-144, 240-270, 400-420, or 806-894 MHz 
bands on any scanner. Wired/tested Only $79.95. 

• T51 VHF FM EXCITER for 10M, 6M, 2M, 
220 MHz or adjacent bands. 2 Watts contin-
uous. Kits only $54.95. 

• T451 UHF FM EXCITER for 450 ham band 
or adjacent. Kits only $54.95. 

• VHF & UHF LINEAR AMPLIFIERS. Use on 
either FM or SSB. Power levels f rom 10 to 45 
Watts to go with exciters & xmtg converters. 
Kits from $69.95. 

I;. 

VHF & UHF TRANSMITTING CONVERTERS 

For SSB, CW, AN, FM, etc. Available for 6M, 2M, 
220,440 with many IF input ranges. Converter board 
kit only at $79.95 (VHF) or $99.95 (UHF) or kits 
complete with PA and cabinet as shown. 

VHF & UHF RECEIVING CONVERTERS 

20 Models cover every practical rf and if range to 
listen to SSB, FM, AN, etc. on 6M, 2M, 220, 440, and 
110 aircraft band. Even convert weather down to 2M! 
Kits from $39.95 and wired units. 

VHF  &  UHF  RECEIVER 

PREAMPS. Low noise. 
VHF Kits from 27 to 300 MHz. UHF 
Kitsfrom 300 to 650 MHz. Broadband 
Kits: 20-650 MHz. Prices start at 
$14.95 (VHF) and $18.95 (UHF). All 
preamps and converters have noise 
figure 2dB or less. 

• Call or Write for FREE CATALOG 
(Send $2.00 or 5 IRC's for overseas MAILING) 

• Order by phone or mail • Add $2 S & H per order 
(Electronic answering service evenings & weekends) 
Use VISA, MASTERCARD, Check, or UPS COD. 

ham ronics, inc. 
65-P MOUL RD. • HILTON NY 14468 

Phone: 716-392-9430 
Hamtronics• is a registered trademark 



Display 
Time base 

6... Power 

rillsA  the first name in Counters! 

CT ADA+ . I yoa, Ar m.)  117, 
CT lok.coldaro..... 
FM,  109 95 
AC I AC Afyon 
BP I NKr, pack • AC 
Adapier,Charrn  1195 
OV I W oo gvANtr 0,01. 
taw Amur 
F mono, wile hue Avv. 14 4' 

9 DIGITS 600 MHz $11995 
WIRED 

The CT-90 is the most versatile, feature packed counter available for less 

than $30000! Advanced design features include three selectable gate times, 

nine digits, gate indicator and a unique display hold function which holds the 
displayed count after the input signal is removed Also, a 10mHz TCXO time 

base is used which enables easy zero beat calibration checks against W WV. 

Optionally; an internal nicad battery pulse eternal time base input and Micro 

power high stability crystal oven time base are available. The CT-90, 

performance you can count on! 

Display 
Time base 

SPECIFICATIONS: 

Range  20 Hz to 600 MHz 
Sensitivity  Less than 10 MV to 150 MHz 

Less than 50 MV to 500 MHz 
Resolution  0.1 Hz (10 MHz range) 

1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 
9 digits 0.4" LED 
Standard-10.000 mHz, 1.0 ppm 20-40°C. 
Optional Micro power ovem0.1 ppm 20-40°C 

Power  8-15 VAC ta 250 ma 

7 DIGITS 525 MHz $99 WIRED  1 111 M 
SPECIFICATIONS; 

Range  20 Hz to 525 MHz 
Sensitivity  Less than 50 MV to 150 MHz 

Less than 150 MV to 500 MHz 
Resolution  1.0 Hz (5 MHz range) 

10.0 Hz (50 MHz range) 
100 0 Hz (500 MHz range) 
7 digits 0.4" LED 
10 ppm TCXO 20-40°C 
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 • 
snap. The wide frequency range enables you to 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, lab or ham shack. 

PRICES: 

CT-70 wired, 1 year warranty  599.95 
CT-70 Kit, 90 day parts war-
ranty  84.95 
AC-I AC adapter  3.95 
BP-I Nicad pack + AC 
adapter/charger  12.95 

7 DIGITS 500 MHz $79 95 
WIRED 

PRICE  
MINI-100 wired, 1 year 
warranty 

AC- Z Ac adapter for MINI. 
100 
BP- Z Nicad pack and AC 
adapter/charger 

Here's a handy, general purpose counter that provides most counter 
functions at an unbelievable price The MINI-100 doesn't have the full 

S79.95  frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements, it can't be beat! Accurate measurements 

3.95  can be made from 1 MHz all the way up to500 MHz with excellent sensitivity 

throughout the range, and the two gate times let you select the resolution 

12 95  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. 

SPECIFICATIONS; 

Range  I MHz to 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  5 VDC • 200 ma 

8 DIGITS 600 MHz $159 9vIRED  
SPECIFICATIONS;  

Range:  20 Hz to 600 MHz  The CT-50 is a versatile lab bench counter that will measure up to600 MHz 
Sensitivity  Less than 25 my to 150 MHz with 8 digit precision. And, one of its best features is the Receive Frequency 

Less than 150 my to 600 MHz Adapter, which turns the CT-50 into • digital readout for any receiver. 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! 

Resolution 

Display 
Time base 
Power 

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 

S m.*.  •  •  ap 

PRICES, 

CT-50 wired. 1 year warranty  $159.95 
CT-50 Kit, 90 day parts 
warranty 
RA-1, receiver adapter kit  I 4 95 
RA- I wired and preprogram-
med (send copy of receiver 
schematic) 

119.95 

DIGITAL MULTIMETER $99 WIRED 

PRICLS:  
DM-700 win:41year warranty  599.95 
DM-700 Kit 90 day parts 
warranty 
AC-1, AC adaptor 
BP-3. Nicad pack +AC 
adapter/charger  19.95 
MP I. Probe kit  295 

The DM-700 otters professional quality perfor mance at a hohl, ot  e 

Features include; 26 different ranges and S functions, all arranged in a 

convenient, easy to use format. Measurements are displayed on a large 31/2 

digit. 1/2 inch LED readout with automatic decimal placement. automatic 

79.95  polarity, overrange indication and overload proeection up to 1250 volts on all 

3.95  ranges, making it virtually goof-proof The DM-700 looks great, a handsome. 
;et black. rugged ABS case with convenient retractable tilt bail makes it an 

ideal addition to any shop 

SPECIFICATIONS; 
DO AC volts 100uV to 1 Ky. 5 ranges 
DC/AC 
current  0.1 uA to 2.0 Amps, 5 ranges 
Resistance  0.1 ohms to 20 Megohms 6 ranges 
Input 
impedance  10 Megohms DC/AC volts 
Accuracy  0.1% basic DC volts 
Power  4 'C cell, 

AUDIO SCALER 

For high resolution audio measurements, multiplies 
UP in frequency. 
• Great for PL tones 
• Multiplies by 10 or 100 
• 0.01 Hz resolution! 

529.95 Kit  $39.95 Wired 

ACCESSORIES 
Telescopic whip antenna - BNC plug   
High impedance probe, light loading   
Low pass probe, for audio measurements 
Direct probe, general purpose usage 
Tilt bad for CT 70. 90, MINI-100   
Color burst calibration unit, calibrates counter 
against color TV signal 

ramsey elecivonics, 
2575 Baird Rd Penfield, NY 14526 

PHONE ORDERS 
CALL 716-586-3950 

5 7.95 
15.95 

  15.95 
  12.95 

3.95 

14.95 

COUNTER PREAMP 

For measuring extremely weak signals from 10 to 1.000 

Mbir Small sire, powered by plug transformer-included 
• Flat 25 db gain 
• BNC Connectors 
• Great for sniffing RF with pick-up loop 

$34.95 Kit  544.95 Wired 

I I la %Ili  Scuielnit'sfl gurer,iood  fir arr. ,. it,  0 do', .1  0, p,voior d 

ego ,•A  o..g.nol Soo, No ',Lod Add S It. sh.pp.ng 
.oswoot•  o mos ...non, 015 , 0 Ovwsoco odd , 5 COD odd 
S2 O•do,, undo, 1, to odd 5t SO NY r•..donN odd 7  to• 
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DIGITAL RESEARCH: PARTS 
"TOP QUALITY PARTS FOR LESS" 

Precision Hybrid  NEO 2137 by NEC 

Oscillator Module 
Has both 1 MHZ and 2 MHZ TTL 
outputs — Hermetically sealed — 
Ultra high stability over wide temp. 
range — originally cost over $40 00 
each — We made a super purchase 
from a major computer manufacturer 
— 5 Volt operation • fits standard 24 
pin  socket  Manufactered  by 
Motorola  oscillator  division 

mc61371A  MC6871A 

 gc'T°'47 1  3/200° 
750 

w/data 

• Microwave R.F. transistor (N P.N 
• Micromold package 037 
• Dual Emitter leads 
• FT to 4 5 GHZ 
• VCEO 10V-CC 20 MA. HFE 40-200 
• Gain 10V-20MA-1GHZ = 14DB Typica! 
• Very loyy noise High gain 1 5 DB 

500 MHZ 
• Cleared for high reliability space 
applications 

COMPARE 1 
50 

LM117 
An easy to use adjustable 
Voltage Regulator only two 
external resistors needed to 
set the output voltage TO-3 
Case  adjustable frcm 1 2 
to 37V • Regulator is floating. so it can 
he  used  in  a wide  varety  of 
applications, as long as the .nput-to-
output differential voltage is 40V or less 
5A output current 'louse numbered 

Motorola 

75 

Video Game Board 
• ..-te,teta '̂stt•-"tectts Ax 850C  45  

Es:.t ng So..̂ :ts 
•  S:teet•  • 
• ' .•• 2 P a‘e..F 
• S,:•ee,:!  Paac,e  s  3 for 12'' 

Video Paddle 
Controls 

2 for 100 
Can be used with 
game board at left 

Rectifier Diode 
IN4007 

11/1" 
1000 Volts. 1 Amp 

DO-41 Case • Prime • 

Lonc Lead • Marked 

Variable 
Inductors 
30-40 
.9 uh • 1.2 uh 
11 uhto 20uh 
.25 uh .35 uh 
.85 uh • .95 uh 

4/1 °° 

Transformer 

32VCT j1 1 amp 325  
6V Cri 1 amp 

Measures: 
x 21,-x 2'4 -

23,6- Mounting Centers 

Micro Mini 
Toggle Switch 

99° 
6 for 5°° t SPDT • Made in US 

with Hardware 

SCOTCH LOK 
G•e.; " 

3̂',1 TO •e3,-”  
30  ..̂ :te - :3 . .13$^  

te ,e% S. ^ et: S 
evst  ft. I-se-t 

z'ot,ne.:tea 0..t. 3 St3' 13',1 
:or-T,ess —eta'  •• 

,ee.1  tare Sa:e• 'teat t•-.• 
...se tt• s 

1511°°   • 

JFET OP AMP 

IC Specials 
MC1488-1489 RS232 Driver 
and Receiver 99c pr.  

NE5.5t Dual NE555 

2/1 25 

NE555 

3/1" or 10/3" 

Super High Input Impedance 
(10 1 OHMS) — High Frequen• 
cy  Response.  TO 4 MHZ 
Large DC Voltage Gain 106 DB 
— New generation OP-AMP 
with Vastly Superior Features' 

LF356BH 75c or 312" 

Fixed Inductors 
nut-, 6/1°°  811°° 
500 uh Hash Filter 

rz 2 Amps • 4/1°° 

Molded Choke 
8/1°° 50 mh 6/1°° 
1 2 mh 8/1" 

5 Watt Zeners 
6.8v  15v  48y  4 , v  24v  55v 
12.6 v 30v  60v 

5°0 • Some House Numberec 

Cut & Formed • Prime 

10 for 1°° 
IN4735 • 62V • 1 Watt 

Cut & Formed  20/1°' 

EIAJ #1SS98 
NEC #4981-7E 

Microwave - Schottky 
barrier diode 

HP-Hot Carrier diodes 
5082-2835 

99° or 615°° 

MA1010A Clock 
Module 

_ , 
f7 • 7 L 
LI • =1  • 

tf • 

• Giant .84' LED 
• Complete - add only trans-
former and switches 

• 12 hour d splay format 
• 50 or 60 HZ operation 
• Power failure indication 
• Fast and slow set controls 

• Brightness control 
capability 
• PM indicator 25 

SEE WHAT BILLY BOB HAS TO SAY ON PAGE 18 OF OUR NEW CATALOG! 

TERMS  • 
Add i postaq. •••• pas balance (Me's unde• IS add 7$ handl•nq No 

C 0 D W. accept VIS3 tilastesCatd and Atnewan Eiptets catds Tea Res. 
add 5° Tao, hump oriels 'Canada HO) add 20r• P& H 

• VISA • MASTERCARD • AMERICAN EXPRESS • 

Digital Research: Parts 
P.O. Box 40124711 • Garland, Texas 75040 

(214) 271-2461 
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INTRODUCING SONY'S NEW DIGITAL 

DIRECT ACCESS RECEIVER! 

Revolutionary 
Instant Access Digital 
Shortwave Scanner 
• Continuous Scanning of LW, M W, SW, & FM Bands 

• Instant Fingertip Tuning —No More Knobs! 

• 6 Memories for Any Mode (AM,SSB/C W, & 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 exciting 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 i circuit has 100 KHz step while PLL2 
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 filters. 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 

only $299 95 
plus 
$5.00 

(NOW IN STOCK) shipping  

A Enter Button 

B Signal Strength 

Indicator 

C Liquid Crystal Display 

D Memory Preset Buttons 

E Antenna Adjustment 

Dial 

F SSB/C W Compensator 

G Execute Bar 

H Manual Tuning Buttons 

I Scan Button 

J High/Low Limit Buttons 

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 received. 
AUTOMATIC SCANNING of the above bands. Continuous 
scanning of any desired portion of the band is achieved by 
setting the "LI" and "L2" 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 
"L1" and "L2" keys can give you two more memory slots when 
not used for scanning. OTHER FEATURES: Local, normal, DX 
sensitivity selector for AM; SSB/CW compensator; 90 min. sleep 
timer; AM Ant. Adjust. 

SPECIFICATIONS 
CIRCUIT SYSTEM: Fm Superheterodyne; AM Dual conversion 
superheterodyne. SIGNAL CIRCUITRY: 4 IC'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 1st 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 1/4 
(W) X 21/4 (H) X 634 (D). WEIGHT: 3 lb. 15 oz. (1.8 kg) 
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ff r,  7400 

569745049  .20 
SN7401N  .20 
SN1402N  .25 
5N7103N  .25 
SN1101191  .25 
SN7105N  .29 
SN1•26N  .35 
SN7407N  .35 
SN14011N  .29 
SN7409N  .29 
SN7410N  .25 
5N7411N  .29 
SN1412N  .35 
SN7413N 
SN1414N 
SN1416N 
SN7411N 
569742049 
SN742IN 
SN1422N 
SN1423N 
SN7425N 
SN7436N 
SN7427N 
SN142IN 
SN7433N 
SN7132N 
SN7437N 
SN7435194 
SN1439N 
SIVNION 
5N744119 
SN7442N 
SN7443N 
SN7444N 
SN7445N 
SN7446N 
SN7447N 
5N744614 
SNM5ON 
SN7451N 
SN7453N 
SN7454N 
SN 7459 A 
SN1460N 
SN7470N 

10 
.69 
.29 
29 
.8 
.19 
.45 
.29 
.29 
.29 
.25 
49 
.8 
.29 
.2s 
.40 
.25 
.24) 
.69 
.59 
2.10 
1.10 
.89 
.79 
.69 
.79 
.20 
20 
.20 
.20 
.25 
20 
29 

SN141214 
SN7473N 
SN1114N 
SN7475N 
SN7475N 
SN1119N 
5N74113N 
5N1412N 
SN1433N 
SN1485N 
SN /446N 
5691499N 
SN7493N 
SN1491N 
SN7492N 
SN7493N 
SN7494N 
569744069 
SN70531 
SN7497N 
SN741133N 
SN74104N 
0697412069 
SNM107N 
5697412069 
SN74116N 
SN74121N 
SN74IVN 
5697422369 
569742869 
SN74126N 
SN14132N 
SN74136N 
SN74141N 
SN74142N 
5N74143N 
SN74144N 
SN74145N 
SN74147N 
SN7414IN 
SN74150N 
SN74151N 
5N74152N 
SN74153N 
SN1419IN 
SN74155N 

.29 

.35 

.35 

.49 

.35 
5.00 
.50 
.99 
.69 
.ss 
.20 
1.75 
.49 
.59 
.45 
.45 
.69 
.69 
.69 
3.03 
1.49 .9 
19 
.35 
.7) 
I.% 
.a 
.56 
.59 
.49 
.49 
.75 
.75 
.99 
3.35 
3.49 
3.49 
79 
I.% 
1.29 
1.8 
.69 
.69 
.19 
1.25 
.19 

.11//Ill 

SN74156N  .79 
SN74151N  .69 
SN14160N  .89 
SNMI6IN  .19 
SN14162N  .19 
SN74163N 
SN14164N 
SN14165N  .89 
SN74156N  1.25 
5N74167N  2.79 
SN74170N  1.95 
SN74172N  4.95 
SN74173N  6.20 
SN74114N  .99 
5N74175N  .09 
SN14176N  .79 
SN14177N  .19 
SN14179N  1.49 
SNICION  .79 
5697411169  2.25 
5N74152N  .79 
57974INN  2.43 
5N741415N  2.49 
SN14193N  1.8 
5697419169  1.25 
5697492069  .49 
0697463369  49 
5N7411111N  .49 
5N74195N  .69 
5N74196N  .49 
5N74197N  .69 
5N741111N  1.49 
5N741*N  I.* 
5N74221N  1.25 
5147425IN  .99 
5N74276N  1.95 
SN1424N  .19 
SN14a3N  1.49 
5691436469  3.95 
SN742116N  3.95 
0697420669  .69 
SN14366N  .69 
SN74367N  .69 
SN74ZIN  .69 
SN743110N  1.49 
SN74393N  1.49 

.89 

.39 

C OS h O n e A n a S  As Seen on 'Good Mornme Amence' 
Replaces the Telephone Ringer Bell 

-• -  with a Selection of 30 Fa miliar Tunes 

g2744_ji 
1 

Telephone  PT030  Wall Jack 

4444 1101 1 w/6 P147 ee, el lee followne tuner 
• Rule Britten.  • Close Encounters  • Greensleeves  • Pomp & Circurnshince 
• 0 Canada  • Happy Birthday  • Lorelei  • Minim Tell Overture 
• Colonel Bogey  • Wedding March  • Eyes ot Tesas  • Bach Toccata in D Minor 
• Westminister Chimes  • Jingle Bells  • Star Spangled Banner • Shave and a Haircut 
• Mexican net Dance  • /Lod Lang Syne  • Oranges and Lemons • Blue Danube Walt/ 
• Twinkle, Twinkle Lithe Star  • S /lMers Chorus  • Wilherrnus  • Beethoven s 5th 
• Cmiscruandlted  • S•ilor s Hornpipe  • Mo m, Sonata  • La Marseiliaise 
• God Saw the Outten  *C ''ar94 '  FEATURES 
Replaces monotonous telephone ringer ben Easily connects to any standard telephone Can be used 
alongside regular phone or replace • remote ringer Olb. W110/6 Id blinding or outside FCC approved Can be 
used on any N W/ran* system - worldwide Use • different tune to identify mtension phones 
Microprocessor controlled Adjustable volume control and ',enable tune speed control Operates on two 
9 von batteries or AC Adapter mot inclodedi 

P7030 Phone Tunes  $49.95 
AD30 AC Adapter  $8.95 

- 11.111 DISCRETE LEDS M E M 
XCSEAR .2133" red  541  MV50  .045- red  641 
XC556G .2012 . green  441  XC209R .125" red  561 
XC556Y .200ii yellow  441  XC204G .125- green  441 
XC555C .200- clear  441  XC209Y .125- yellow 4/11 
0C2219  .200- red  5/11  XC526R .1115ii red  541 
pc220  .200ll gr mn  4/11  XC526G .185- green  461 
)(C22se  .200" yellow  441  XC526  .185" yellow  4/II 
Mv1041 .170. red  441  XC526C  1115.• clear  1/11 

.X0(TItk) Red/Green 

Diffused Bi.Color LED 

Pad No,  1.99  100.  

X C549 1  .79  .69  

aCENt---et ••• 

61: rif.e? 
RI.-2 . .S.39ea.or 341.00 

74L500 
74 L501 
741.502 
14LSO3 
74LSO4 
74LSO5 
741.500 
74 L509 
74L510 
741.511 
74L512 
14L513 
74LSI4 
74L515 
741_520 
PIL521 
74L522 
74L526 
74L527 
741.520 
74L S20 
741.532 
74 L533 
74LS31 
74L54 
74LS40 
74LS42 
14L547 
MLS44 
74LS49 
691.551 
74L554 
74LS55 
74L513 
74L574 
14LS15 
74L516 
74L511 
74LS13 
MLS416 
74L5116 
141.590 

.29 
29 
.29 
.29 
.Z 
.35 
.35 
.20 
.35 
.n 
.n 
.59 
.99 
.35 
.35 
.35 
.35 
.35 
.35 
.Z 
.35 
.35 
.59 
.45 
.39 
.35 
.49 
.09 
1.15 
1.15 
.35 
.35 
.35 
.45 
.15 
59 
.45 
19 
.69 
1.25 
.19 
.61 

74LS 
14LS92  .75 
741.593  .15 
14L595  .99 
74LS%  1.15 
14L5107  .45 
141_51%  .45 
741_0112  .45 
74L5113  .49 
74L5114  .49 
741_5122  .89 
74LS123  1.25 
74L5125  .59 
PILS126  .59 
14L5132  .99 
14L9133  .89 
74LS136  .49 
141-9126  .89 
14LS139  .89 
74LS151  .89 
'AL M]  119 
741.9154  1.75 
14L9155  .89 
74L5156  .89 
7/LS151  .89 
11L5151  319 
74L5160  1.15 
711-5161  1.15 
14LS162  1.15 
741.0163  1.15 
741.5164  1.15 
71L5165  1.1$ 
741.51161  1.19 
741.3369  1.19 
141.5110  1.95 
74L5173  .99 
741.5674  .99 
74L5175  .99 
741.5141  1.95 
74LS190  1.25 
741 5191  1.8 

141_5192  1.15 
14LS193  1.1$ 
741.9196  1.15 
741.0190  1.15 
74LS197  1.19 
AILS221  1.19 
14 LS240  1.19 
741.5241  1.49 
741.9242  1.49 
74L5243  1.49 
14LS244  1.74 
74L5245  2.95 
74L5247  1.19 
74L.5246  1.19 
741-5249  1.19 
74L525I  .99 
741.5293  .99 
741.587  .61 
74L5254  .69 
74L5260  .69 
741.5266  .69 
741.5273  1.9$ 
741.9279  .89 
741.5263  .89 
14L0290  .99 
74LS293  .99 
741.5206  1.25 
74L5352  1.29 
14L53$3  1.29 
74L5Z5  .69 
741.4356  .69 
74 L5361  .69 
74 LS368  .69 
74L5373  I.% 
741.5374  1.95 
74L5375 
74LS3116  .69 
74L5393  2.19 
14L5399  2.19 
141.5670  2.49 
011.590  1.95 
111LS17  I.% 

.09 

C.A. - Com mon Anode 
0.0. - Double Digit 
Type  Polarity 
MAN I  C A -end 
MAN 2  SRI 0.1.1.- ind 
MAN 3  C.C.-red 
MAN 52  C.A.-gr mn 
MAN 54  CC -Steen 
MAN 71  C.il-rad 
MAN 72  C A.-red 
MAN 74  CC -red 
MAN 62  C A.-yellow 
MAN $4  CC.-yellow  .730 
MAN 7620  C A -orange  100 
MAN 3630  C.A.-orange • 1 .700 
MAN 3640  CC -oran ge  .300 
MAN *10  C A.-orange  .460 
MAN 6610  C.A.-orange- DD 193 
MAN 6630  C.A.-orange I I .560 
MAN (MO  C.C.-orange-CID .560 
MAN 6650  C.C.-orange t 1  .560 
MAN 6660  C A -orange  .560 
MAN 6710  C A.-yea-DO  .560 
MAN 6710  C.C.-red-43D  .560 
MAN 6750  t I  .560 
CIL0301  C.C.- mange  .X10 
01.0307  C A.-orange  .300 
01.0545  C C. -green  .500 

•  

DISPLAY LEDS c.c.- Common Cathode 

Ht  Price 
.270  2.95 
.300  4.95 
.125  .25 
.308  .99 
.82  .99 
.610  .75 
.300  .75 
.80  1.25 
.20  .41 

.99 

.49 

.99 

.99 

.99 

.99 

.99 

.99 

.99 

.99 

.99 

.99 

.99 
1.25 
1.25 
1.25 

RHO - Flight Hand Decimal 
Type  Polarity  Ht  Price 
DLL,50/  C.A. -gr mn  .500  1.25 
DL706  CC.-red  .110  1.3 
01-707  C.A.-red  .300  1.25 
D un  c.c.-red  .503  1.49 
01.141  C.A.-red  .600  1.25 
01.747  C A.-red  100  1.49 
01.150  C.C.-red  100  1.49 
01.0641  C.A.-orange  .800  1.49 
01.0406  C C.-orange  .851  1.49 
DL3313  C.C.-red  .110  .35 
FNID351  C.C. • I  .357  .99 
FND357  C.C.  .351  .75 
FNID500  C.C. IFNIX03)  .  .99 
F ND107 
HEMP-3401 
HOSP•3403 
HDS17.3406 
5012-7751 
50124760 
50421700 
50824302 
5%2-7340 
46921 
L T•I 
MOC9/10 

C.A. (FND510)  .500  .99 
C.A.-red  .930  1.50 
CC.-red  .800  (.50 
C.C. red •±1  .800  1.50 
C.A.,R.H.D.-red  .430  1.25 
C.C..R.H.D.-r M  .03  1.25 
4x7Nurnerlc(RHD).600  8.03 
4x7Nurneric(LHD)100  12.00 
407 Hitdc1.(04/ AF) Mc  22.50 
Photo X•Istor Opto.lsol.  .69 
Photo Xsistor Croto-lsol.  .69 
Optically isol.Tri m Delver 1.25 

OIL 
Pert No.  Function 
70151PI  CMOS Precision Timm 
/MEV/Kit •  Stopwatch =hit% XTL 
7106CPL  315 Digit A/D (LCD Drive) 
1106Ev/Kit •  IC, Circuit 3oard. Display 
1107CPL  3* Digit AID (LED Drive) 
7101EV/Kit •  IC, Circuit Board, (Display 
1116CPL  399 Digit A/D LCD Cris. HI.D.  14.95 
/11/CPL  399 Digit A/D LED Die I-ILD.  17.56 
12011DR  Low Batter/ Volt IndltatOr  2.25 
72051PG  CMOS LED Stopwatch/Ti mer  12.95 
7205EV/Klt•  Stopwatch -nip, XTL  19.95 
7204CJPE  Tone Generator  5.10 
721:6CEV/Kit•  To m Generator Chao, XTL  12.95 
720790130  OmIllator Controller  6.50 
7207AEV/Klt•  Fred. Counter ChM, 3611.  13.95 
120111P1  Seven Decal. Counter  17.95 

Clock Generator  3.99 
4 Fund. CMOS Stopwatch CKT  13.95 
4 Fund. Stoowelch Chip, XTL  19.96 
ACtigit Univ. Counter C.A.  3300 
90dit Fred. Counter C.A.  26.95 
6•01915 Frog. Counter C.C.  21.95 
4-019it LEC UP/Down Counter  12.95 
6-0191t Urdu. LED Drive  10.95 
LCD 46% Crillt Up Counter DR I  11.15 
6-01git Univ. Counter  3(15 
Function Counter chip, XTL  74.95 

CMOS 13In Pro,. Timer/Counter  4.95 
CMOS Olvile-by-36 RC Timer  2.05 
CMOS BCC Pros. Timer/Counter  6.00 
CMOS BCC Pros. Ti mer/Counter  5.25 
CMOS 555 Timer ra pin)  1.45 
CMOS 556 1 Irner (14 Pin/  2.21 
CMOS Op Amp Comparator  W Y 2.25 
CMOS OP AMP Ext. Cmyr.  5MV 2.95 
CMOS Dua Op Arno Comp.  5194V 396 
CMOS TM Op Amp Comp.  IOMV 5.35 
CMOS O m] OP AMP Como. IOMV 1.50 
CMOS 0 .3 Op Amp Comp. IOMV 7.50 
Voltage Colvertar  2.95 
Waveform Generator  4.95 
Monolithic Logarith mic Amp  21.64 
50f9prn Bane-GAP Volt Ref. Diode  2.50 
Volt Ref/Indicator  2.95 
Volt Fardmr•dicator  2.95 

7209 IPA 
721St PG 
7215EV/Kit• 
1216Alli 
7216C1.11 
721601 99 
1217131 
NISCIJI 
7224IPL 
7336AIJL 
7236AE V/Klt • 
MOUE 
7242IJA 
7250IJE 
7801.10 
7560 IPA 
7506 PD 
7611BCPA 
7612BC PA 
7621BCPA 
763ICCPE 
7641CCP13 
7642CCP0 
7660C PA 
4019C C PC/ 
**ICC PE 
869CCO 
8211CPA 
1212CPA 

sali N  
Price 
14.95 
24.95 
M.% 
74.95 
15.95 
29.95 

14C8 
74CO2 
74C01 
74C011 
74C 10 
74C14 
74C20 
74C3/3 
14C42 
74C411 
74C73 
74C74 
74C65 
74C116 
74C86 
74C90 
74C93 

.3) 

.39 

.39 

.39 

.n 

.75 

.39 

.39 
1.39 
1.95 
.79 
.19 
115 
.99 
6.95 
1.29 
1.29 

74C 
74C95 
74C107 
74C 151 
74C1M 
74C 157 
14CI60 
74CI61 
74C162 
74C 163 
74CI64 
74C173 
74C174 
74C175 
74C192 
74C193 
11C195 

1.59 
1.19 
2.95 
3.95 
2.25 
1.69 
1.60 
1.49 
1.69 
1.59 
1.39 
1.39 
1.19 
1.69 
1.69 
1.59 

74C221  1.93 
74C240  2.25 
74C344  2.8 
74C373  2.49 
74C374  2. 
740331 
14C903  .66 
74C911  10.95 
740412  10.95 
74C915  1.69 
74 017  10.95 
74E322  5.49 
74C923  5.75 
140125  7.50 
74C126  7.50 
SOC95  .79 
007297  ./9 

SOCKETS RECEPTACLES 

Test 41""" Sockets 

our ZERO INSERT ION FORCE 
Nickel Boron Plating 
G.F. POP Plastic Body 
Wire Wrap Contacts 

Part No. Pins Price 
214.3592 14 pin  9.75 
216-7593 16 pin  9.95 
2184594 IS pin 10.95 
2201595 20 Pm 1195 

• Niek•I BOrOn Plating  • 
• C.F. PSF Plastic Body  • 
• For toning IC's  • 

Part No Pins Price  PartNo. Pins Price 
214-3339 R pin  5.95  2221343 22 Pin  196 
216.3340 16 pin  6.19  224-1344 24 pin  9.75 
218.1341 III pin  1.95  2241745 26 pin II.% 
220-3342 20 pin  6.95  240-334S 40 pin 12.95 

Part No. Pins Price 

222•3596 22 Pin 12.95 
124.3591 24 oin 12.75 
22135% 28 pin 13.95 
2003599 40 pin 15.95 

74500  .45 
11502  .45 
74503  .45 
14501  .55 
71505  .55 
74501  .50 
74509  .sa 
74510  .45 
74511  .45 
74515  .ss 
74520  .46 
14522  .40 
74530  .45 
14532  .ss 
74532  1.25 
74540 
74551 
745,61 
74S65 
14514 
745* 
145112 
745113 
145114 

.50 
-40 
.50 
.50 
.75 
.79 
.79 
.79 
.79 

.99 
2.15 
3.25 
2.49 
1.35 
1.30 
3.25 

74S 
745124  3.95 

7491% 
745135 
745136 
149136 
745139 
745140 
745151 
145153 
745157 
745159 
745160 
745174 
745175 
745116 
745194 
1451% 
745196 
745240 
745241 
745242 

.69 
1.19 
1.75 
1.35 
1.35 
.79 
1.35 
1.35 
1.35 
1.8 
2.95 
1.59 
1.59 
2.95 
1.95 
1.95 
195 
2.95 

2.901.25 

145243 
745244 
745251 
745253 
745257 
745255 
745260 
145210 
745257 
745711 
745373 
145374 
745347 
745471 
745472 
745473 
745414 
7454/5 
/45570 
745571 
745572 
745573 
745940 
745941 

3.25 
3.25 
1.45 
1.45 
1.35 
1.35 
.19 
2.95 
3.25 
2.75 
3.49 
3.49 
2.95 
10.95 
1015 
10.95 
12.95 
12.95 
S95 
5.95 
9.95 
9.95 
115 
3.15 

iiiiiir 
11 pin LP  1/ 
14 pin LP  .20 
16 pin LP  .22 
crIn LP  .29 

20 pin LP  .34 
22 pin LP  .37 
24 Oin LP  .36 
n Din LP  .15 
35 pin LP  .60 
di pin LP  .53 

LOW PROFILE 
(TIN) SOCKETS 

144 25-49  50103 

.16 

.19 

.21 
ZS 
.32 
36 
31 
44 
.5) 
.62 

.15 

.la 

.20 

.71 

.30 

.35 
36 
.43 
.5i 
61 

irrrrrr 921 

14 Din ST  .27 
16 pin ST  .30 
18 pin ST  .35 
24 pin ST  .49 
78 pin ST  99 
36 pin ST  1.39 
40 pin ST  1.59 

SOLDER TAIL 
STANDARD (TIN) 

25-49  8103 

.3 

.27 

.17 

.45 

.90 
1.26 
L45 

.24 

.3 

.n 

.42 

.61 
1.15 
1.30 

[Fri FF1 
pin SG 

14 pin 50 
16 pin SG 
IS Pin SG 
24 pm SG 
23 Pin SG 
36 pin SG 
40 pin SG 

SOL DE RT AIL (G OL D) 

ST AN D AR D 

1.24  25.49  50. I% 

.39  .15  .31 

.49  .45  .41 

.54  .49  .44 

.59  .53  .as 

.19  5  .69 
1.10  1.03  .90 
1.65  1 40  1.26 
1 /5  1 59  1 45 

pin W W 
10 oin W W 
14 pin W W 
16 pin W W  .85 
pin W W  .99 

20 pin w W  1.19 
72 con W W  1.49 
24 pin W W  1.39 
28 pin W W  1.69 
35 oln W W  2.19 
40 pin W W  2.29 

WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 
144  2549  50-100  

.59  11  .49 

.69  .63  .56 

.19  .73  .61 

• 
.90 
I.% 
1.35 
1.26 
1.53 
141 
2.09 

.61 

.99 
1.23 
1.14 
I.M 
1.79 
1.89 

LI90132CN  6.85 
LM1OCLH  4.50 
LMI1C1_11  4.15 
1.940370-0H 4.95 
TL071CP  .79 
TL072CP  1.39 
TLOMCN  2.49 
LH0012CD 75.113 
TL0112CP  1.19 
TLOIMCN  2.19 
LHOOMCD 36.80 
LMMOH  .99 
LM301C N  .35 
LM30294  1.95 
LM33196  I.% 
LM33514  .99 
LM301CN  .45 
LM308CN  1.00 
LM3/39H  1.95 
LM309K  1.8 
LM310CN  1.75 
LM311/CN  .10 
LM31214  2.49 
LM317MP  1.15 
LM3IXT  1.15 
LM3I1K  3.95 
LM31/1CN  1.95 
LM319N  1.95 
LM320K4  0.36 
LM320K•12  1.35 
LMMOK.15  1.35 
LM320T5  1.25 
LM320T-I2  1.8 
LM320T-15  1.2s 
LM32.3K  5.95 
LMMIN  .99 
LM32902  .65 
LM331N  3.95 
LM1142  1.30 
LM335Z  1.40 
LM3362  1.75 
LM3.117  I.% 
LM331MP  1.15 
LM3311K  6.95 
LM339N  .99 
LMMOK-5  1.35 
LM3/011•12  135 
LMMOK •15  135 

LINEAR 
LM340 r4 
LM340T•12 
LM340T-15 
LM3497-5 
LM341.42 
LM341 945 
LM342.4 
LM342 0•12 
LM342..1.3 
LM346N 
LM84, 
LF35174 
LF353N 
LF75514 
LF35614 
LM75691 
LM359N 
LM370•1 
LM373N 
LM377N 
LMMON 
LMM1N 
LM362N 
LM384N 
LM111194.3 
LM3S7N 
LM389 ,1 
LM392N 
LXIVIN 
LMM9H 
T LONG N 
TL496CP 
NESIOA 
NE5294 
NE531 4 
NE5364 
NES*4 
NE544.9 
NE5604 
NE51697 
LM55693 
NE5MN 
LM565N 
LM566CN 
LM5611/ 
NE570.4 

1.25 
1.25 
1.25 
.75 
.75 
.15 
.69 
19 
.69 
1.25 
5.75 
.60 
1.03 
1.10 
1.10 
1.00 
1.79 
4.49 
3.8 
2.95 
1.8 
1.95 
1.19 
1.95 
1.29 
1.45 
1.36 
.B4 
4.00 
5.03 
4.49 
1.75 
6.00 
4.95 
3.95 
6.00 
6.00 
4.15 
1.70 
.* 
.99 
3.95 
1.8 
1.95 
1.25 
4.95 

LM102H  .79 
L64703CN  19 
LM709N  .29 
LM71ON  .19 
LM7IIN  .79 
LM123N  .69 
LM113N  1.00 
LM73211  1.19 
LMMICN  .35 
MCIM1SCG 3.00 
LM747N  .79 
LM74/IN  .51 
LMIONN  2.75 
LM1310N  1.95 
LM1454CN  .59 
LMNININ  1.25 
LM1449N  1.25 
LM1496N  1.95 
LM1566V  1.75 
LM1530N  2.95 
LM1171N  5.49 
LM1672N  5.49 
LM11177N.9  3.25 
LM1109N  3.8 
LMISO6N  1.4 
LM33112T  119 
LMIST1P  2.05 
LM21918P  2.25 
LM2M11117.1  2.25 
LM3149N  2.95 
LM/KON  .69 
LM3905CN  1.25 
Lh43909N  1.15 
LM39I4N  3.95 
LM3915N  3.95 
LM3916N  3.95 
RC4I36N  1.25 
RC4151NB  3.95 
19C4194114  6.95 
RC4195TK  5.49 
LM4500A  3.25 
ICL81311B  495 
LM13003N  1.29 
LM13600N  1.49 
751311N  1.95 
75450N  .99 
15451CN  .19 
15492 .69 

CA3010H 
C/43013H 
CA3023m 
CA3035m 
CA3039m 
C A3046N 
CA3059N 

CA-LINEAR 
CA3060N  3.25 
C A3060H  1.25 
CA3081N  2.00 
C A3042 N  2.00 
CA3011.3N  1.60 
CA3056N  .85 

CAXIMN 
CA3096N 
CA3130M 
CA3140H 
CA3160M 
C A MIN 
CA3600N 

1.95 
I. Xr 
1.75 
1.25 
.59 
3.50 

C 001.02 
C D WI 
C01002 
C 04005 
C0100; 
COMM 
C 00010 
C 04011 
C CH017 
C 134011 
C04014 
CD4015 
C04016 
CD4011 
C134001 
C DKR 
C01020 
C 04321 
C01022 
C 04023 
C04024 
C 04025 
C01026 
C 04021 
CD4031 
C(34029 
CD4030 
C 04034 
CD4035 

X.4.01040 

.39 

.39 

.25 

.49 

.49 

.39 

.15 

.49 
1.39 
1.19 
.59 
1.19 
.93 
.49 
1.19 
1.39 
1.19 
.29 
.79 
.23 
7.95 
.69 
.69 
1.49 
.49 
3.49 
.99 
1.49 

CD-CMOS 
C 04011 
CD4012 
C 04063 
CD4014 
C 04016 
CD4017 
C 00061 
CD1019 
C 04050 
CD1051 
CO4062 
C D1053 
C D4056 
C04059 
CD1060 
C 04056 
C 010611 
COMM 
CD4070 
C04011 
C 04072 
CD4(173 
C 04075 
C 04076 
C04078 
C 04091 
C D4%2 
C 04201 

1.49 
.99 
.89 
.69 
1.79 
2.50 
1.35 
.49 
.69 
1.19 
1.19 
1.19 
2.95 
495 
1.49 
.79 
.39 
.45 
.55 
19 
.49 
.39 
.39 
1 39 
.55 
.39 
.19 
.99 

CD 40211  2.49 
COB%  .15 
C(34507  .99 
CD45011  3,95 
C 04510  1.39 
C134511  1.29 
C C94512  1.49 
C 04514  3.95 
CD4515  2.95 
C04516  1.49 
CD451$  1.79 
C04519  .69 
C 04520  1.29 
C04525  1.19 
C04528  1.79 
C04529  1.95 
C 04543  2.79 
C04562  11.95 
C C4566  2./9 
C 04503  2./9 
C D4914  /5 
C D4723  1.95 
C D1124  1.95 
MC14009  17.95 
MCI4410  18.95 
MC14411  1595 
MCIM12  15.95 
MC14419  1.95 
mC14433  15.95 
MCI4531  2.49 
MC14541  1.95 

1/4 WATT RESISTOR ASSORTMENTS -5% 
10 Ohm 12 ons, 15 onm 18 Ohm 22 Ohrn 

ASST. 1  5es.  27 Ohm 13 Ohm 39 Oh m 11 Ohm 56 Onm 

68 Ohm 62 Ohm 103 On m 120 Ohm 150 oidn 
ASST. 2  Sec  1% Ohm 220 Ohm 210 Ohm = Ohm  MO (3011m 

470 Ohm 560 Ohm 610 Ohm 820 Ohm  1K 
ASST. 3  5ea.  1.2K  1.59(  1.8K   2.2K  2.1K 50pcs  $1.95  

3.309  1.9K  4./K  5.6K  6.8K 
ASST. 4  54a.  Sart lac  1209  1514  mums.  $1.95 

2290  2714  3309  39K  4714 

ASST. 5  5ee.  56K  61K  S2K  100K  120K  50paa.  $1.95  

5044a. $1.95  

4.7M  5.6M  50oes.  $1.95  
ASST. BR  Includes Resistor Ants. 1-7(350 ins.)  $10.95 ea. 

ASST. 6  See. 

ASST. 7  5ea. 

150K  180K 
390K  470K 

IN  1.2M  1.5M 
2.164  3.3M  3.944 

220K  270K  3.3090 
MOK  60014  820K 

1.11M  2.2/4 

50pes.  S1.95  

sop.. $1.95  

910.00 M M. Order - U.S. Funds Only 
Calif. Resid•nts Add 6% Sales Tar 
Postepr-Add 5% 411,91.50 I nsu r a nCe 

Sow Sheets - 254 
Send 860 Postage for your 
FREE 1982 JAMECO CATALOG 

_Iameco 
ELECTRONICS 

PHONE 
ORDERS 
WELCOME 
14151 592-8097 

MAIL ORDER ELECI RONK'S - WORLDWIDE 
1355 SHOREWAV ROAD, BELMONT, CA 94002 

11/81  PRICES SUBJECT TO CHANGE 
38 

CAPACITOR CORNER 
50 VOLT CERAMIC DISC CAPACITORS 

Velue  19  10-99 100•  Value  14  1049 101). 
.00 06  . 

76  22 or  .08  .06  .05  ::111311;1  :011  :06  :05 
47 pi  06  .06  .8  01p  .011  .06  .05 
100 of  .%  .05  .05  .011.0 1  .09  .01  .04 
720 f  .011  .06  .05  .017 X  .09  .07  .% 
14 or  .08  .Cti  .05  .1p  .15  .12  .10 

100 VOLT MY LAR FIL M CAPACITORS 
.00Ind  .12  .10  .07  I .022m1  .13  .11  .08 
.0322mr  .12  .10  .07  I .041nd  .21  .17  .13 
.0347mf  .12  .10  .01  I .1rtif  .27  .23  .11 
,Olmf  .12  .10  .07  I .22nif  .33  .27  .22 
020% DIPPED TANTALU MS (Solid) CAPACITORS 
.1g)srvy ..199 .1:  :29  1.5/35V  .41  .17  .29 

29  2.2/35V  .51  .45  .34 
22/36V  .39  .34  .29  3.3/25V  .53  .47  .37 
.13/35V  .39  .34  .Z9  4.7/25V  .63  .56  .45 
.47/ZV  .39  .34  .27  6.11/25V  .79  .69  .55 
.66/35V  .39  .34  .19  I5/25V  1.39  1.25  .95 

.  .  . 96 
MINI. ALUMINUM ELECTROLYTIC CAPACITORS 

Axial  1-99 100499 503-9  Radio!  149 103499 5099 
47 63V  .16  .14  .10  .41/25V  .15  .13  .12 
1.0/50V  .19  .16  .12  .41/50V  .16  .14  .13 
3.3/50V  .17  .16  .11  1.0/16v  .1.5  .13  .11 
4.7/25V  .11  .15  .11  I.0/25V  .16  .14  .13 
10/25V  .19  IS  .11  1.0/50V  .17  .15  .14 
10/50V  .19  .16  .12  1.7/I6V  .15  .13  .12 
22/25V  .19  .16  .12  4.7/25V  .16  .14  .11 
22/50V  .24  .20  .111  4.740V  .17  .15  .14 
47/25V  .25  .21  .19  10/I6V  .15  .13  .12 
41/50V  .39  .25  .23 .16  .14  .13 
103/25V  .28  .24  .22  10/60V' .17  .15  .14 
102/50V  .41  .37  .34  47/50V  .25  .11  .19 
220/25V  .39  .34  .13  102/16V  .21  .17  .14 

. 1  
220/50V  .49  .45  .41  100/25V  .3  .23  .21 
170/25V  .54  .49  .45  100/50V  .37  .31  .31 
1073/16V  .79  .69  .61  220/b y  .25  .21  .19 
2290/16V  .89  .79  .69  170/25V  .35  31  .27 
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• • • • COANAUNIICATIIONS CENTER • • • • 
• 

• CALL TOLL FREE 

1-800-228-4097 

SONY ICF-2001 
• F WAM/SSB/CW/wide spectrum coverage • Dual-conversion superheterodyne cir-
cuitry of AM assures high sensitivity and interference rejection • Quartz-crystal. phase-
locked-loop frequency synthesis for all bands assures the utmost tuning stability. without a 
trace of tuning drift • Direct-access, digital tuning keyboard and LCD digital frequency 
readout for quick, key-touch station selection—maximum accuracy and ease of 
use • Manual tuning and automatic scanning for effortless signal searching. easy 
DXing • 6-station presets. plus 2 auxiliary presets for instant reception of memorized 
stations on any band-plus LDC memory indication • 5-step LED signal-strength in 
dicator • Local/Normal/DX sensitivity selector for AM • SSB/CW compensator for low-
distortion reception • Telescopic antenna, plus external antenna included • 4 speaker for 
full, rich sound • Slide-bar bass and treble controls • Sleep timer—with LCD readout—can 
be set in 10-minute increments for up to 90 minutes of play before automatic radio 
shut-off • Shoulder strap included • Integral stand allows tilt-up desk-top placement 
• Tape recorder lack allows off-the-air recording • Night-light for LCD illumination 

C ALL FOR O UR NE W LO W PRI CE 

KEN WOOD 

TS-530S 
HF TRANSCEIVER 

CALL FOR SPECIAL LOW PRICE 

Call for Special Introductory Price 

L 7.4rit 

KENVVOOD TR-7730 
2 Meter FM Transceiver 

LIMPR9 
A    

KLN.VOOD TR-7230 is an incredibly compact, reasonably priced 25 watt. 2 
,neter FM mobile transceiver with plenty of convenient operating features such as 
live memories, memory scan automatic band scan UP DOWN manual scan arid 
I ED Mode Indicators 

• NAV $349.95  CALL FOR SPECIAL PRICE 

ICOM • DRAKE 
• 

• 

0 
0 

Ui 

Ui 

• 

• 

• 

Our Most Popular Scanner 

the JIL SX-100 -

16 Channels, 30-54 MHz; 140-180 
MHz; 410-514 MHz. Digital Clock. 
Date Display. 110 V. AC or 12-
16 V. DC. 
Seek Rate: Fast 10ch/sec 

Slow 5ch/sec 
Bright Green 9 Digit Frequency Dis-
play  Ext Antenna Jack. Ext 
Speaker Jack. Large Top Mounting 
Bracket. Scan Rate Fast 8ch/sec 

Slow 4chisec 
Scan Delay Time Variable 0-4 sec 

UNBELIEVABLY PRICED 

AT A LO W $199.95 

rEa ICO M  

ICOM IC-2AT 
ICOM s popular 2 meter. 800 channel, compact. handheld transceiver 
Arith Touchtone built-in Comes standard with BP3 (250 mAhl battery. 

Nall charger. belt clip, flexible antenna A wide variety of batteries and 
iccessories available 

ICON IC-3AT Also Available 

CALL FOR DISCOUNT PRICE 

Low, Low Prices 

On Apple Computers & Accessories 
"Interface To Your Transceiver 

For RTTY Or CW 

2 Meter Avant' Mobile Antenna 
Mounts on glass — no holes' Receives and 
transmits through glass  Superior perfor-

mance Superior radiation, true Omni-Direc-
tional pattern Mounting on glass is easy and 
effective using new Duo-Bond method which 
combines quick  drive away  with rugged 

durability  No holes to drill, no magnet to 
scratch paint, no clamps Takes only minutes 
to install, without tools No ground plane re-
quired Electrical connections are inside and 
out of sight to prevent crimping or corroding 
coaxial cable 

CALL FOR DISCOUNT PRICE 

Computer 

AMDEK 
APPLE 
ATARI 
BASE 2 
CENTRONICS 
COMMODORE 
DC HAYES 
HAZEL TINE 
LEE DEX 

MACROTRONICS 
MAXELL 
MICROSOFT 
MOUNTAIN HARDWARE 
NEC 
NORTHSTAR 
PANASONIC 
SANYO 
SYNCOM 

Call for Discount Prices. 

AVAN TI 
BASH BOOKS 
BEARCAT 
BENCHER 
CALL BOOK 
CUSHCRAFT 
DAIWA 
DENTRON 

PRICES SUBJECT TO CHANGE AND AVAILABILITY 

•  •  •  •  •  •  •  •  •  •  •  •  •  •  • 

master charge 
•-•  ...... ••• 

Amateur Radio 

DHAKL 
E TO 
HUSTLER 
MY-GAIN 
ICOM 
KANTRONICS 
KEN WOOD 

MIRAGE 
PANASONIC 
SHURE 
TEMPO 
TELEX 
TRAC 
YAESU 

WE TRADE  WE EXPORT 

• • • • • • • • • • • • • • • • 

CLECTRONIICS CENTER 
1840 "0" Street  Lincoln, Nebraska 68508 

In Nebraska Call (402) 476-7331 

'Nationally Advertised Value 

• 

• 
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O MER 
(DIRECTORY 
Phoenix AZ 

The Southwest's mat progrenive communica-
tions companyF  stocking Kenwood, Icons, 
Taegu, M  B&W, Astnm, Larsen. Cushcraft, 
Hy-Gain,  t, and more. Would like to 
se m you? Power Coerimunicetkian Corp., 1610 
Weet Camelback Rd., rhombi AZ 85015, 
241-Watt. 

Culver City CA 
J mil Electron., 3919 Sepulveda Blvd., Culver 
City CA 90230, 390-8003. Trades 163-1886 San 
Diego. Call us for • low quote.   

Fontana CA 
Complete lints ICOM, DenTron. Ten-Tec, 
Mirage. Cubic, Loner, over 4000 electronic 
products for hobbyist. technician, experi-
menter Also CB radio. landmobile. Fora ms 
Electronics, 8628 Sierra Are., Fontana CA 
92335. 822-7710. 

San Jose CA 

SAN FRANCISCO BAY AREA 
Homybn.—....s. hovers tore of new and used 
Hem/Computer per and cumponents. Serving 
Hann since 1%8. We specialize in ICON, 
KLM, Mirage. Comptro m We ship world. 
wide. Tele-Com Electronics, 15480 Union 
Avenue, Son Jose CA 95124, 377-4179.   

San Jose CA 
Bay areas newest Amateur Radio store. New & 
used Amateur Radio sales & service We Feature 
Kenwood, ICON. Azden, Yeesu. TereTec, 
Santee & many more. Shaver Radio, Inc., 1378 
So. Benom Ave., Union CA 95128, 91013-1103.  

Denver C O 
Experimenter's paradise! Electronic and 
mechanical components for computer people, 
audio people, hams robot builders. 
menters. Open six days a week. Gateway = 
beaks Corp.,:1311 W. 44th Ave.. Denver CO 
80211, 

Miami FL 

Amateur Radio Center, Inc. "Everything for 
the Amateur  Since 1960, 2805 N.E. 2nd 
Avenue, Miami FL 33137, 573-8383, TWX 
522035. 

Colu mbus GA 
ICENWOOD—YAESU—DRAKE 

The worlds morn fantastic amateur show-
room! You gotta we it to believe ill Radio 
Wholesale, 1012 Auburn Avenue, Columbus 
GA 31908. 561-7000.   

Smyrna GA 

For your Kenwood. Yuan, ICOM, Drake and 
other amateur needs, come to me us. Britt's 
Two-Way Radio, 2506 N. Atlanta Rd.. Smyrna 
GA 30000, 432-8006.   

Preston II) 
Ron WII7BYZ, has the Largeet Stock of Arna. 
tern Gear in the Intermountain West and the 
Hest Priors. Call me for al your ham needs. 
Rots Distributing, 78 So. State, Preston U3 
83263, 852-0630.   

Terre Haute IN 
Your ham headquarters located in the heart of 
the midwest  Homier Electronics. Inc., /9 
Meadows Center, P.O. Box 3300. Terre Haute 
IN 478003, 238-1456.   

Littleton M A 
The ham store of N.E. you can rely on. Ken. 
wood. ICOM. Wilson, Ya m, DenTron, ELM 
amps. B&W switches & wattmeters, Whistler 
radar detectors. Bearcat. Regency, antennas by 
Larsen. Wilson, Hustler. CAM. TEL-COM 
Inc. Communications & E3ectronics, 675 Gnat 
Rd., Rt. 119. Littleton MA 01480, 4884040.  

Hudson NH 
New England. Distributor and Authorized Ser. 
vice Center for all Mayor Amateur Una. Tufts 
Radio Electronics. Inc., 61 Lowell Rend, Hud-
son NH 03051, 883-5006.   

Ann Arbor MI 

See us for products like Ten-Tec. R. L. Drake. 
Dentron and many more. Open Monday 
through Saturday. 0830 to 1730. WB8VG13. 
WBSCXO. WD6OKN and W8RP behind the 
counter. Purchase Radio Supties a. Hoover 
Ave., Am Arbor MI 48101. 

St. Louis M O 
Experimenter's paradise? Electronic and me-
chanical components for computer people. 
audio people, hams, robot builders. experi. 
mantels. Open six days • week. Gateway Eleo 
Ironies Corp. 8123-25 Page Blvd., St. Louis 
MO 63130, 497-6116. 

Charlotte NC 
Santee, Hy.Geln, Cubic Comm., Antenna 
Specialists, Wilson, W2A1.9W2VS. B&W, 
Pathcom, Nye Viking, Electra. MF). Bash, CQ, 
Arrl., Amoco, Callbook Service, Sales New & 
Refurbished. Home-Tronin, 1217 Plaza, 
amniotic NC 28206, 334-7974.   

Somerset NJ 

New Jerseys only factory-authorized ICOM 
and YAESU distributor. Large inventory of nny 
and used specials. Most major brands in stock 
Complete service and facilities. Radios 
Unlinderd, 1780 Eton Avenue, P.O. Bus 317. 
Som met NJ 08673, 1604589. 

A msterdam NY 
UPSTATE NEW YORK 

Kenwood. ICO M Drake, plus mao  Ito, 
lines Amateur Dealer for over 35 years Adiron-
dack Radio Supply, Inc.. 185 West Main Street 
Amsterdam NY 101310, 842-8350. 

Central NY 
Amateur radio hardwood displays made to ys mar 
sperifications—calisigns. plaques, awards or 
spenal orders. High quality, fast service, km 
pri m. A.&M. Woodcraft, 313 N. Madison St.. 
P.O. Bea 243, Rome NY 13440, 337-5612. 

Syracuse—Rome—Utica NY 

Featuring Kenwood. Yeesu, IC014, Drake, 
Ten.Tec. Swan, DenTron, Alpha, Robot, Mil. 
Tempo. Astron. ELM, Hy Gain, Mosley. 
Larsen. Cushcraft. Hustler, Mini Products. You 
won't be disappointed with nmi  uservice. 
Radio World. Oneida County  -Termi-
nal Building. °einem NY 13424. 237 . 

Columbus O H 
The biggest and hat Ham Store in the madmen 
featuring quality Kenwood products with 
working displays. We sell only the best. 
Authorized Kenwood Service. Universal 
Amateur Radio Inc., 1280 Aida Dr.. 
Re noldsburg (Columbus) OH 43068, 

Scranton PA 
ICOM, Bird, CushCraft, Beckman, Fluke. 
Larsen, Hustler, Antenna Specialists, Astron, 
Avant', Belden. W2AU/W2VS. CDE. AEA. 
Vibroplex, Ham-Key, CES, Amphenol, &MN. 
Fanon/Coinier. B&W, Amoco. Shure Lam 
Elnuonics, 1112 Grandview St., Scranton PA 
18508, 343-2124. 

Houston TX 
Experimenter's paradise? Electronic and me-
chanical components for computer imply. 
audio people, hum, robot builders. 
'renters. Open ail days • week. Gateway Elec-
tronics Inc., 8932 Clarke-rest, Houston TX 
77063, 978-6575. 

San Antonio TX 

Complete 2 way envies shops Cell Dee, 
W5F5P. Selling Antenna Specialiels, Avanti, 
Azden. Bird, Hy-pin, Standard, Vibmplex, 
Midland, Henry, CushCraft, Dielectric. 
Hustler. ICON, ME), Nye, Shute, Cubic, 
Tempo. Ten-Inc ard others Appliance & 
Equipment Co., Inc., 2317 Vance Jackson 
Road. San Antonio TX 78213. 734-7793. 

Vienna VA 

The Washington metropolitan area's loading 
supplier of the latest in Amateur Rea. and Test 
Equipment. On your next trip to the Nation's 
Capital. stop by and see us. Sammie Equip-
ment Bank, hr.. 516  St. N.E., Vienna % A 
111180, 938-3350. 

DEALERS 
Your company name and message 
can contain up to 25 words for as lit-
tle as $150 yearly (prepaid), or $15 
per month (prepaid quarterly). No 
mention of mail-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 January 
'82 issue must be In our hands by 
November 1st. Mail to 73 Mag-
azine, Peterborough NH 03458. 
ATTN: Nancy Ciampa. 

( PROPAGATION 
J. H. Nelson 

4 Plymouth Dr. 

Whiting NJ 08759 

EASTERN UNITED STATES TO: 
GMT: 00  02  04  C4  no  10  12  14  16  in  20  22 

ALASKA 54 7A 7 7 7 7 7 7 7A 14 21A 21 

ARGENTINA 14 7 7 75 75 7 14 21 119 21A 21A 21 

AUSTRALIA 21 14 75 75 71 71 75 IN 14 21 21 21A 

CANAL ZONE 14 7 7 7 7 7 7 14 71/1 21A 21 ZI 

ENGLAND 7 7 7 7 7 7 14 2IA ZIA 21 14 7A 

HAWAII 2IA 14 75 7 7 7 7 71 14 21 21 2IA 

INDIA 7 78 75 78 71 78 14 141 14 148 75 78 

JAPAN 14 14 71 78 7 7 7 75 75 71 14 21 

MEXICO 14 91 7 7 7 7 7 711 78 711 14 21 

PHILIPPINES 14 14 71I 711 71 711 711 145 14 14 148 14 

PUERTO RICO 7/1 7 7 7 7 7 7A 14 21 ZIA 21 14 

SOUTH AFRICA 14 7 7 75 75 7A 21 21 2IA 2111 21 21 

U. S. S. R. 7 7 7 7 75 71 14 11111 11 148 75 7 

INEST COAST 21 14 7 7 7 7 7 14 21  21A 21/1 21 

CENTRAL UNITED STATES TO: 
ALASKA 21 14 7 7 7  7 7 7 7A 14 21A 21 

ARGENTINA 21 14 7 le le 7 7A 14 21A 21A 21A 21 

AUSTRALIA 21 14 75 75 75 75  78  788  78  27  27  27A  

CANAL ZONE 14A 14 7 7 7 7 7 14 21 ZIA 2141 11 

ENGLAND 7 7 7 7 7 7 14 14/1 ZIA 11 14 7 

HAWAII 21A 14 7A 7 7 7 7 7 '4 21 211 21A 

INDIA 14 7A 75 75 7a 78 71 14 .4 III 71 78 

JAPAN 21/1 14 75 78 7 7 7 7 78 711 14 2/ 

MEXICO M 7 7 7 7 7 7 14 21 21A 21 14 

PHILIPPINES ZIA 14 75 78 78 75 79 7 '4 14 145 21 

PUERTO RICO 14 7A 7 7 7 7 7A 14 21 21A 21A 91 

SOUTH AFRICA 14 7 7 75 75 75 7 14 21A 21A 21 21 

U. S. S. R. 7 7 7 

UNITED 
7 

7 

7 

78 

l 

75 

7 

75 

SlATES 
7 

14 

7 

21 

7 

148 

14 

78 

TO: 
21A 

75 

21 

WESTERN 
ALASKA 21 14 

ARGENTINA 21 14 lA la 75 7 7 14 21 21A 21A 2IA 

AUSTRALIA 21A 14 14 7 7 l 75 7 14 14 11 21A 

CANAL ZONE 21 14 7 7 7 7 7 14 21 21 21A 21A 

ENGLAND 75 7 7 7 7 7 75 14 71A 149 14 78 

HAWAII 21A 21 14 7 7 7 7 7 14 21 2IA • IA 

INDIA 14 14A 141I 75 75 79 75 75 14 145 71 78 

JAPAN 21A 14A 14 7 7 7 7 7 7 75 14 • IA 

MEXICO 21 14 7 7 7 7 7 14 21 21A 21A 1 

PHILIPPINES 2111 71 14 75 71 75 7 7 14 14 145 1 

PUERTO RICO IN 14 7 7 7 7 7 14 21 21A 21A 1 

SOUTH AFRICA 141 14 7 75 78 75 78 14 it 119 21 A • I 

U. S. S. R. 711 7 7 7 79 711 75 14 21 14 711 75 

EAST COAST 21 M 7 7 7 7 7 56 21 .21A _21A 21 

First letter  = day waves Second  = night waves 

A  =  Next higher frequency may also be useful 

B = Difficult circuit this period F = Fair G = Good 

P = Poor • = Chance of solar flares; # = of aurora 

NOVEMBER 
M ON SAT 

1 
G/F 

2 
F'F 

3 
G/F 

4 
G/F' 

5 
P,P• 

6 
F/F 

7 
G/F 

8 
G F 
9 

G, F 

10 
GIG 

11 
GIG 
12 

GIG 

13 
GIG 

14 
G/F 

15 
GIG 

16 
G'G 

17 
GIG 

18 
GIG 

19 
G/F' 

20 
F/F • 

21 
F/P• 

22 23 
is , p ir 
24 

G/G 

25 
GIG 

26 
GIG 

27 
GIG 

28 
G/F ,,,,,, 

CF  29 3 0 

G C; 
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World Class Performance 
and Features 

The FT-ONE is the culmination of an all-out design project by Yaesu's top 
engineering team. Working without the usual cost constraints, Yaesu's 
design group is proud to unveil the instrument they "always wanted to 
design," a revolutionary blend of computer and RF technology. 

GENERAL COVERAGE, ALL SOLID STATE 

the F I ONE is a full coverage all inode transceivei equipped for 
reception on any frequency between 150 kHz and 29.99 MHz. with 
transmit coverage on all nine present and proposed amateur bands. In 
countries where permitted, the FT- ONF may be programmed to trans-
mit throughout the 1 8-29 99 MHz range 

KEYBOARD FREQUENCY ENTRY 

Fully digitally synthesized. the F I ONE uses a front panel keyboard for 
initial frequency entry Frequency change is then accomplished via the 
main tuning dial or the pushbutton scanner . with tuning in either 10 Hz 
or 100 Hz steps possible Truly the contester s dream, the FT-ONE 
permits extremely fine tuning and instantaneous band change with 
equal facility 

DUAL VFO SYSTEM 
Ten digital VFO s with memory are provided, in conjunction with an 
A-B selection scheme that allows instant recall of any transmit. 
receive, or transceive frequency desired  For split-frequency 
operation, such as on 7 MHz SSB. the operator may select TX on 
VFO-A and AX on VFO-B. automatically storing the calling and 
listening frequencies for each pile up. For net operations. a non-
volatile memory board is available as an option. to eliminate the 
possibility of dumping memory 

FULL CW BREAK-IN 
Recent advances in solid -state technology have finally made full CW 
break-in reliabletnough to be incorporated into a Yaesu product. Now 
you can select traditional semi- break in (for use with amplifiers not 
equipped for full break-in) or full high-speed break. in When using 
amplifiers so equipped, the keyer output lead may be interrupted via a 
rear panel jack and routed to the break-in sequencing input on your 
amplifier. 

• 
SWITCHING REGULATOR POWER SUPPLY 

Extremely compact and light in weight. the switching regulator power 
supply' reduces substantially the space required to produce the 
operating voltages used in the FT ONE. Highly efficient and uniquely 
stable, the switching regulator supply provides superb reliability in a 
field of design long neglected by amateur manufacturers 

ELITE CLASS PERFORMANCE FEATURES 

In addition to the full break-in and superb receiver filters, Yaesu's 
design team packed the FT-ONE with subtle virtues that others might 
have overlooked. Rear panel jacks allow the use of both an external 
receiver and an independent receive antenna, such as a 160 meter 
Beverage. While scanning, automatic halting on a received signal may 
be programmed. . . perfect for watching a band for openings. If you're 
a DX-peditioner, an optional Curtis 8044 keyer board is available, so 
you won't need an external keyer that only wastes suitcase space. And 
if your amplifier fan is louder than it should be. there's even a micro-
phone squelch (AMGC) to reduce background noise pickup between 
words and sentences! 

ONE YEAR FACTORY WARRANTY 

Because of the level of attention to design detail, parts selection, and 
factory quality control, your FT-ONE is backed by a one-year factory 
warranty for the original purchaser at retail. Prompt and meticulous 
attention to your warranty needs will be provided by our Ohio And 
California Service Centers. In addition, all units sold in the United 
States will be inspected and tested after clearing Customs, and will 
include a Service Manual in the puchase price 

GAIN/INTERCEPT OPTIMIZED RECEIVER 

FRONT END 
Utilizing up-conversion with a first IF of 73 MHz, the FT-ONE RF 
amplifier stage uses push-pull power transistors configured to pro-
duce a typical output intercept of + 40 dBm. The first mixer utilizes a 
diode ring module followed by a low noise post amp, for optimum 
noise figure consistent with modern day intercept requirements. The 
result is a receiver with a typical two-tone dynamic range well in 
excess of 95 dB (14 MHz, CW bandwidth). Additional gain tailoring is 
provided via a PIN diode attenuator controlled from the front panel. 

FILTERS READY FOR COMPETITION 

Three filter bandwidths are available for CW operation (two for FSK!), 
using optional 600 Hz or 300 Hz crystal filters. Filter insertion losses 
are equalized for constant IF gain. Both IF Shift and Variable Band-
width are provided, and two CW filters may be cascaded, for 
competition-grade selectivity. For SSB work, the Variable Bandwidth 
feature eliminates the need for costly 1.5 kHz or 1.8 kHz filters, as any 
intermediate bandwidth may easily be programmed using the 
standard, cascaded SSB filters. To top it all off, a high-performance 
audio peak and notch filter is standard equipment. 

EXPANDED OPERATING DISPLAYS 
Digital displays for the VFO Frequency, memory channel, and RIT 
offset are provided for quick frequency identification. The large front 
panel meter provides easy viewing of transceiver operating para-
meters, including final transistor collector current, input DC voltage, 
FM discriminator center tuning, speech processor compression level, 
and forward/reflected relative power. 

NOT AVAILABLE AS OPTIONS 

It's hard to believe that other manufacturers still insist on making such 
essential items as a noise blanker or speech processor extra-cost 
options. We find that these are less expensive to incorporate and more 
reliable in operation when installed on our assembly line. No AC power 
supply is available as an option for the FT-ONE, either; it's equipped 
for operation from 100/110/117/200/220/234 volts AC,or 13.5 volts 
DC. And it goes without saying that there will not be an external VFO 
offered for the FT-ONE — we're confident that ten VFO's are quite 
enough! 

Experience the FT-ONE in your Authorized Yaesu Dealer's showroom today. 
This may be the last Amateur transceiver you will ever own. 

Warranty policy available upon request SASE. please Specifications subject to change without notice or obligation. 
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A Bold Adventure In Engineering! 

gAu \4yAmi 
The radio, j1081 

YAESU ELECTRONICS CORPORATION, 6851 Walthall Way, Paramount, CA 9C723 • (213) 633-4007 
Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati OH 45246 • (513) 874-3100 



BI 
small size... 
smaller price!!! 

The TR-2500 is a compact 2 meter FM 
handheld transceiver featuring an LCD 
readout, 10 channel memory, lithium 
battery memory back-up, memory 
scan, programmable automatic band-
scan, Hi/Lo power switch and built-in 
sub-tone encoder. 

• Extremely compact size and light 
weight 
Measures 66 (2-5/8) W x 168 (6-5/8) H 
x 40 (1-5/8) D, mm (inches). Weighs 
540 grams (1.2 lbs) with Ni-Cd pack. 
(Photo shown, actual size) 
• LCD digital frequency readout 
Easy to read in direct sunlight or dark 
(with lamp switch). Low current drain. 
Shows frequencies and memory 
channels, plus four "An-ow" mode 
indicators 
• Ten channel memory 
Nine memories for simplex or ±600 
KHz offset. "MO" memory for non-
standard split frequency repeaters. 
• Lithium battery memory back-up 
Built-in Lithium battery (estimated 5 
l'ear life) maintains memory when 
Ni-Cd pack is fully discharged or 
removed 

CONVENIENT TOP CONTROLS 
..a m M111•111 ... 
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I  

a 
TONE  HI 

ON AIR 
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, 

off 
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• HVLO power output selection 
Allows operation at 2.5 watts or 300 
mw RF output. 

Optional accessories: 

• ST-2  Base station power supply and 
quick charger (approx. 1 hr) 

• MS-1  Mobile stand/charger/supply 
• TU-1  Programmable sub-tone 

(CTCSS) encoder 
• SMC-25 Speaker microphone 
• LH-2  Deluxe top grain cowhide 

leather case 

REV 

T ri - 2F1 0 0 

Actual size 

• PB-25 

• BH-2 
• WS-1 
• EP-1 

I—  MEMORY AO 

FF II  D.  IIIIII 

Extra Ni-Cd battery pack. 
400 mAH, heavy duty 
Belt hook 
Wrist strap 
Earphone 
RF power amplifier (To be 
announced later.) 

‘41 

• Memory scan 
Scans only channels In which fre-
quency data is stored. Stops on busy 
channel, resumes scan approximately 
2 seconds after signal ceases. 
• Programmable automatic band scan 
Upper and lower frequency limits and 
scan steps of 5 KHz and larger (5, 10, 
15, 20. 30 KHz, etc.) may be pro-
grammed. Scan locks on busy channel. 
resumes approximately 2 seconds 
after signal ceases. 
• UP/DOWN manual scan 
Up/Down manual scan in 5 KHz steps. 
• Built-in tuneable sub-tone encoder 
Sub-tone encoder, with activate switch. 
tuneable (variable resistor) to desired 
CTCSS tone. Optional TU-1 program-
mable (DIP-switch) encoder accessory 
available. 
• Built-in 18 key autopatch encoder 
16 keys provide telephone dual tone 
modulation. 
• "SLIDE-LOC" battery pack 
Slides into position, locks into place. 
• Reverse operation 
Shifts receiver to transmit frequency, 
and transmitter to receive frequency. 
• Keyboard frequency selection 
Sets operation frequency across full 
range. 
• Extended frequency coverage 
Covers 143.900 to 148.995 MHz in 
5 KHz steps. 
• Optional power source 
Using optional MS-1 mobile or ST-2 AC 
charger/power supply, radio may be 
operated while charging. (Automatic 
drop-in connections.) 
• High impact plastic case 
Provides extra strength to resist damage. 
• Battery status indicator 
Flashes to indicate low battery 
charge level. 
• Two lock switches 
Prevent accidental frequency change 
and accidental transmission. 
Standard accessories included: 
• Flexible rubberized antenna with 
BNC connector 
• 400 mAH heavy-duty Ni-Cd battery pack 
• AC charger 
• Plugs for external microphone and 
speaker 

More information on the TR-2500 is 
available from all authorized dealers of 
Trio-Kenwood Communications 
1111 West Walnut Street, Compton, 
California 90220. 

KE N W OOD 
...pacesetter in amateur radio 

ST-2 

MS-1 

4 11 .1 .11 6  Specifications and prices are subject to change without notice or obligation. 


