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HF TRANSCEIVER 

II C- 731 0 

30 on 
-4 16 0 Woo for the purchase of 311 IC:730/ PS-15 S‘ISTE,N1 

$40.00 for the purchase of an IC:7 ly 
$ 5 0  . Tiro4b 1104.  FAIttesVeb 11.1, 0;2 

Compact. 
Only 3.7 in (H) x 9.5 in (W) x 10.8 in (D) will fit into most 
mobile operations (compact car, airplane, boat, or suitcase) 

Affordable. 
Priced right to meet your budget as your main HF rig or as a 
second rig for mobile/portable operation. 

Convenient. 
• unique tuning speed selection for quick and precise QSY, 
choice of 1 KHz, 100 Hz or 10 Hz tuning. 

• Electronic dial lock, deactivates tuning knob for lock on, 
stay on frequency operation. 

• One memory per band, for storage of your favorite 
frequency on each band. 

• Dual VFO system built in standard at no extra cost. 

GID 

Full Featured. 
• 200W PEP input—powerful punch on SSB/CW (40 W out 
on AM) 

• Receiver preamp built-in • VOX built-in 
• Noise blanker (selectable time constant) standard 
• Large RIT knob for easy mobile operation 
• Amateur band coverage 10-80M including the new 
WARC bands 

• Speech processor—built-in, standard (no extra cost) 
• IF shift slide tuning standard (pass band tuning optional) 
• Fully solid state for lower current drain 
• Automatic protection circuit for finals under high 
SW R conditions 

• Digital readout • Receives W WV • Selectable AGC 
• Up/down tuning from optional microphone 
• Handheld microphone standard (no extra cost) 
• Optional mobile mount available 

IC 0 M 
2112 116th Avenue N.E., Bellevue, WA 98004 
3331 Towerwood Dr., Suite 307, Dallas TX 75234 

M stated specifications cue approximate and subject to chonge without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spunous emissions. 



FREE PHONE 

CALL US FIRST! CASH-IN ON 
5-STORE BUYING POWER! 

800 
854-6046 
9:30AM to 5:30PM 
PACIFIC TIME 

Monday thru Saturday. 

CALIF CUSTOMERS PLEASE 
CALL OR VISIT LISTED STORES 

FREE 
SHIPMENT 
(UPS Brown) 
CONTINENTAL 

master charge 

ANAHEIM, CA 92801 
2620 W. La Palma. 

(714) 761-3033 (213) 860-2040 
Between Disneyland & Knott 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 8. 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.10AM to 5:30PM 

AEA•ALLIANCE • ALPHA. AMECO• AMPHENOL • ARRL•ASTRON 

•AVANTI•BENCHER• BEAK TEK•BIRD•B&W•CALLBOOK•CDE 
• COLLINS•CUBIC •CURTIS • CUSHCRAFT • DAIWA • DATONG 
• DENTRON • DRAKE • DX ENGINEERING • EIMAC • HUSTLER 
• HY.GAIN • ICOM • J W MILLER • KENWOOD • KLM • LARSEN 

• LUNAR  • METZ • MFJ • MICRO  LOG • MINI • PRODUCTS 
• MIRAGE • NYE • PALOMAR • ROBOT • ROHN• SHURE • SWAN 

• TELEX • TELRE X• TEMPO. TEN•TEC• TRISTAO 

vAE SU and many more' 

FAST SHIPMENT POPULAR ITEMS FROM HUGE STOCKS. 
QUANTITY BUYING MEANS TOP DISCOUNTS, BEST PRICES. 

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

KEN WOOD 

TS-130S 

TR-2500 

SAVE substantially! 
Call now for 
your price 

TS-830S 

R.L. DRAKE 
TR-7/DR-7 

• Continuous receiver 
coverage. 1.5-30MHz. 

• Transmit coverage: All 
amateur bands, 160 thru 
10 meters. Optional pro-
gram board for MARS, 
commercial, government. 
future ham bands. 

• Up-conversion w/I-T of 
48.05MHz. Hi-level bal-
anced mixer front end for 
superior strong signal 
handling performance. 

• True passband tuning. 

• Standard 2.3kHz filter 
w /space for 3 optional 
crystal filters, push-
button selected. 

• Broadband, full solid-
state design. 

• Rugged, built-in solid-
state power amplifier. 

• SSB (w/USB/LSB). AM, 
CW, RTTY. 

NEW! YAESU FT-ONE 
HF TRANSCEIVER 

aarac- alM111 

•  —  _ 

- •  •  .= 

•  •  • 
- 

'.1  •  •  iv  • 

• General coverage receiver, 
150kHz to 29.999MHz. 

. Transmit coverage: Nine 
present and proposed bands 

. Keyboard freq. entry. Fully 
digitally synthesized. 
Main tuning dial or push-
button scanner in 
10 or 100Hz steps. 

• Dual VFO's. 

• Full CW break-in. 

• Up conversion w /first 
I-F at 73MHz. 

CALL FOR YOUR PRICE 

• Diode ring first mixer. 

• Optional 600Hz or 300Hz 
crystal filters. 

• Variable bandwidth. 

• I-F shift. 

• Speech processor. 

• Digital readout for VFO, 
memory chan..RIT offset. 

• Noise blanker. 

• 240W pep input, SSB. 

• 115/220VAC or 13.5DC 
operation. 

ETD ALPHA 

All ALPHA amplifiers are in stock 
for fast delivery 

CALL FOR SPECIAL PRICES 

COLLINS/ROCKWELL 
KWM-380 

Limited quantity priced lower 
than current dealer wholesale. 

Prices are increasing! 
PHONE TODAY. SAVE! 

Prices, specifications, descriptions subject to change without notice Calif residents please add sales tax 
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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 ioss 
or damage to any material. Please 
enclose a stamped, self-addressed 
envelope with each submission 'ay-
ment for the use of any unsoicited 
material will be made upon accep-
tance. All contributions should be di-
rected to the 73 editorial offices. 
' How to Write for 73" guidelines are 
available upon request 

Editorial Offices: 
Pine Street 

Peterborough NH 03458 
Phone: 803-924-3873, 924-3874 

Advertising Offices: 
Elm Street 

Peterborough NH 03458 
Phone 803-924-7138 

Circulation Offices: 
Elm Street 

Peterborough NH 03458 
Phone: 803-924-7296 

Subscription Rates 
n the United States and Possessidns. 
One Year (12 issues) $25 00 
Two Years (24 issues) $38.00 
Three Years (36 issues) $53.00 

Elsewhere: 
Canada --$27.00/1 year only, U.S. 
funds. Foreign surface mail—S35i0011 
year only, U.S. funds. Foreigr air 
vail—$62.00/1 year only, U.S. funds. 

To subscribe, 
renew or change 
an address: 

Write to 73 Magazine, Subscription 
Department, PO Box 931, Farming-
dale NY 11737. For renewals and 
changes of address, include tht 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 03579 to 73 Magazine, Sub-
scription Services, P.O. Box 931, Farm-
ingdale, NY 11737 

Subscription 
problem or 
question: 

Write to 73 Magazine, Subscrldtion 
Department, PO Box 931, Farmin;dale 
NY 11737. Please include an address 
label 

73 Magazine (ISSN 0098-9010) is pub-
fished 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 oi• other-
wise reproduced without written per-
mission from the publisher. Microfilm 
Edition—University Microfilm, Ann 
Arbor MI 48106, 

Antenna Baluns 
Model PB '14.95 

350 watts PEP. 1.7 to 30 MHz. Low cost. High performance. Just 
right for transceivers. Specify desired ratio from table below: 

Model Ratio 
Matches 
50 ohms to 

PB-1 1:1 50 ohms 

PB-1.5 1.5:1 75 ohms 

PB-2 2:1 100 ohms 

PB-3 3:1 150 ohms 

PB-4 4:1 200 ohms 

PB-5 5:1 250 ohms 

PB-6 6:1 300 ohms 

PB-7.5 7.5:1 375 ohms 

PB-9 9:1 450 ohms 

PB-12 12:1 600 ohms 

PB-16 16:1 800 ohms 

Akk,, 

Model 2K 
$52.50 

"3 

2 Kw CW, 6 Kw PEP input. 1:1 or 4:1 

Model 1K 
$32.50 

1 Kw CW, 3Kw PEP input. 1:1 or 4:1 

Beam Balun 
$57.50 

2 Kw CW, 6 Kw PEP input. 1:1 or 4:1 

Send for FREE Catalog 

To order, add $3 shippinglhandling. California residents add sales tax. 

Palomar Engineers 
1924-F West Mission Rd., Escondido, CA 92025 • (714) 747-3343 
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W2 N S D/1 
NEVER SAY DIE 
editorial by Wayne Green 46,1?-

NOW, THE GOOD NEWS 

The easy passage of the Gold-
water ham bill through the Sen-
ate was certainly good news... 
and will bring closer some badly 
needed changes in the funda-
mental rules by which the FCC 
has had to operate. 
Another bright spot was a bill 

entered in the House (in Novem-
ber) by Rep. Timothy Wirth of 
Colorado. Let me give you 
quotes on some of the provi-
sions of this 

Authorize use of amateur volunteers 

for examination preparation 

Section 4(f) is amended by adding 

at the end thereof the following new 
subsections: 
"4(9(4) Notwithstanding the provi-

sions of Part Ill of Title 5, United 

States Code or 31 U.S.C. §665(b), for 
purposes of administering any exam-

tion for an amateur station operator 
license, the Commission may accept 

and employ the voluntary and un-

compensated services of any individ-

ual who holds an amateur station op-
erator license of an equal or higher 

class than the class license for 
which the examination is being pre-

pared. Any person who provides ser-

vices under this paragraph shall not 
be considered, by reason of having 

provided such services, a Federal 

employee for any purpose." 

Explanation 

This proposal would provide a stat-
utory basis for present practice at 

the Commission, and would allow ex-
pansion in the Commission's use of 

volunteers. The amendment would 
have no discernible effect on our 

budgetary requirements. 

"4(8(5) Notwithstanding the provi-

sions of Part Ill of Title 5, United 

States Code or 31 U.S.C. §665(b), for 
purposes of administering any exam-

ination for any amateur station oper-
ator license, the Commission may 

accept and employ the voluntary and 
uncompensated services of any indi-

vidual who holds an amateur station 

operator license of an equal or higher 

6 73 Magazine • February, 1982 

class than the class license for 

which the examination is being con-

ducted. Any person who provides vol-

untary and uncompensated services 
under this paragraph shall not be 

considered, by reason of having pro-

vided such services, a Federal em-

ployee for any purpose." 

Explanation 

The present practice of the Com 
mission is to permit volunteer licens 

$S HOME•BREW CONTEST $S 
For some of us, there is no more satisfying experience than 

designing and building a piece of electronic gear. Now there's a 
chance for you home-brewers to receive special recognition for 
your achievements. It's the 73 Magazine Home-Brew Contest. 
Between now and April 1, we'll be looking for articles de-

scribing the best home-brew projects in the land for under 
$100. All useful projects will be published in 73, and the cream 
of the crop will share $500 in cash prizes. Top prize in the con-

test is $250, with $100 going to the second place project and 
$50 to each of three honorable mentions. These prizes are 
over and above the payment that all authors receive for hav-
ing their articles published in 73. 

Contest Rules 

1. All entries must be received by April 1, 1982. To enter, write 
an article describing your best home-brew construction pro-
ject, and submit the article to 73 Magazine. Any construction 
article received before the April 1 deadline is automatically 
entered in the contest. If you haven't written for 73 before, 
please send an SASE for a copy of our author's guide. 
2. The total cost of the project must not exceed $100, even if 
all parts are puchased new. Be sure to include a detailed parts 
list, with prices. 
3. All parts used in the project must be available to the aver-
age radio amateur or electronics experimenter. To be on the 
safe side, include sources for any unusual components. 
4. Projects will be judged by the 73 technical staff on the 

basis of usefulness, reproducibility, economy of design, and 
clarity of presentation. The decision of the judges is final. 
5. All projects must be original, i.e., not previously published 
elsewhere. 
6. All rights to articles purchased for publication become the 
property of 73 Magazine. 
Send your entries to: 

Home-Brew Contest 
73 Magazine 
80 Pine Street 

Peterborough NH 03458 

Winners will be announced in the June, 1982, issue of 73. 
Have fun! 

ees holding an Amateur Extra, Ad-

vanced, or General Class license who 

are at least 18 years of age to admin-
ister Novice Class operator license 

examinations. The proposed amend-

ment would give statutory recogni-

tion to this practice and would allow 

the Commission to extend the prac-

tice to examinations for other 

classes, at the discretion of the Com-
mission. 

This program would help to con-

serve Commission resources and ad-
ditional benefits would result from 

the fact that applicants would likely 
be able to take examinations within 

their communities, as opposed to 
having to travel to FCC field offices 

for testing. 

Once the FCC has been auth-

orized to let amateurs prepare 
and administer exams, we have 
the path open to set up a system 
whereby certain clubs might be 
able to hold classes to teach the 
needed theory, rules, and opera-
tion skills to prospective 
hams... followed by oral exams 
and a demonstration of skills. 
While there are some ama-

teurs who believe that the ten-
sion and panic of an FCC-ad-
ministered exam are beneficial 
in some way, that was not my 
experience... nor the experi-
ence of anyone I've talked with 
about it. There seems to be a 
general concept that we should 
do everything possible to keep 
enthusiastic people out of the 
hobby rather than doing all we 
can to interest people in it... 
and making their entry an enjoy-
able experience. 
There seems to be some wari-

ness that we will suddenly find 
ourselves with a system where 
we are bringing in people who 
will be rotten hams and thus 
spoil the hobby. I would say two 
things to those worriers ... first, 
we already have a fine system 
for bringing in lousy hams, one 
which has been working with a 
high degree of perfection. One 
has only to visit Los Angeles to 
get the full flavor of the 
1980s-type ham in full bloom. 
It should be obvious that the 
present system of filtering out 
the weirdos is not working 
worth beans. 
Secondly, I know of no one in-

terested in opening the flood 
gates to CBers to come into am-
ateur radio for a free ride. Not 
even CBers have suggested any-
thing that preposterous. I do 
hear hams opposing it, but 
these chaps are merely fighting 
their own straw man, not any-
thing ever seriously proposed. If 
some hams are gullible enough 
to get excited over such ma-



"Now hear this"... 
digital display, front 
speaker, easy tuning 
The R-600 is a high 
performance, general coverage 
communications receiver 
covering 150 kHz to 30 MHz 
in 30 bands, at an affordable 
price. Use of PLL synthesized 
circuitry provides high 
accuracy of frequency with 
maximum ease of operation. 

R-800 FEATURES: 

• 150 KHz to 30 MHz 
continuous coverage, AN, 
SSB, or CW. 
• 30 bands, each 1 MHz wide, 
for easier tuning. 
• Five digit frequency disp4ay, 
with 1 KHz resolution. 

• 6 kHz IF filter for AM (wide), 
and 2.7 kHz filter for SSE., 
CW and AM (narrow). 
• Up-conversion PLL circuit, 

Digital world clock with 
two 24-hour displays, 
quartz time base 

The HC-10 digital world clock 
with dual 24-hour display 
shows local time and the time 
in 10 preprogrammed plus two 
programmable time zones. 

for improved sensitivity,  terminals for low impedance 
selectivity, and stability.  (50 0). Wire terminals for 
• Communications type noise  high impedance (500 
blanker eliminates "pulse-  • 100, 120, 220, and 240 VAC, 
type" noise.  50/60 Hz. Selector switch cn 
• RF Attenuator allows 20 dB  rear panel. 
attenuation of strong signals.  • Optional 13.8 VDC operatioD, 
• Tone control.  using DCK-1 cable kit. 
• Front mounted speaker.  • Other features:carrying ha -idle, 
• "S" meter, with 1 to 5 SINPO- S  headphone jack, and record jack. 
scale, plus conventional 
"S" meter scale. 
• Coaxial, and wire antenna 

OPTIONAL ACCESSORIES: 
• DCK-1 DC Cable kit. 
• SP-100 External Speaker. 

"Hear there and everywhere'.. 
easy tuning, digital display 
The R-1000 is an amazingly • 30 bands, each 1 MHz wide. 
easy-to-operate, high-  Five-digit frequency display 
performance, communications  with 1-kHz resolution and 
receiver, covering 200 kHz to  analog dial with precise gear 
30 MHz in 30 bands. This PLL  dial mechanism. 
synthesized receiver features a • Built-in 12-hour quartz digital 
digital frequency display and  clock with timer to turn on 
analog dial, plus a quartz  radio for scheduled listening 
digital clock and timer.  or control a recorder through 
R-1000 FEATURES: remote terminal. 
• Covers 200 kHz to 30 MHz • Step attenuator to prevent 
continuously.  overload. 

HS-5 SP-100 

• Three IF filters for optimum 
AM, SSB, CW. 12-kHz and 
6-kHz (adaptable to 6-kHz 
and 2.7-kHz) for AM wide and 
narrow, and 2.7-kHz filter for 
high-quality SSB (USB and 
LSB) and CW reception. 

• Effective noise blanker. 

• Terminal for external tape 
recorder. 

• Tone control. 

• Built-in 4-inch speaker. 

• Dimmer switch to control 
intensity of S-meter and other 
panel lights and digital display. 

R-1000 

KEN W OOD 
TRIO-KEN WOOD COM MUNICATIONS 
1111 West Walnut, Compton, California 90220 

• Wire antenna terminals for 
200 kHz to 2 MHz and 2 MHz 
to 30 MHz. Coax terminal for 
2 MHz to 30 MHz. 
• Voltage selector for 100, 120, 
220, and 240 VAC. Also 
adaptable to operate on 13.8 
VDC with optional DCK-1 kit. 

OPTIONAL ACCESSORIES: 

• SP-100 matching external 
speaker. 

• HS-6 lightweight, open-air 
headphone set. 

• HS-5 and HS-4 headphones. 

• DCK-1 modification kit for 
12-VDC operation. 



STAFF 
PUBLISHEFUEDITOR 
Wayne Green W2NSCit 

EXECUTIVE VICE PRES DENT 
Sherry Smythe 

ASSISTANT PUBLISHERIEDITOR 
Jeff Delray WBEIBTH 

ASSOCIATE PUBLISHER/DI 4ECTOR 
OF PUBLICATIONS 

Edward Ferman WA•IJFY 

MANAGING EDITOR 
John Burnett 

ASST. MANAGING EDITOR 

Susan Philbrick 

EDITORIAL ASSISTANTS 
Nancy Noyd 
Richard Phenix 

CONTRIBUTING EDITORS 
John Ackermann AGSV 
Tim Daniel N8RK 

Larry Kahaner WB2NEL 

ADMINISTRATIVE ASSISTANT 
Pat Graham 

ASSOCIATES 
Robert Baker WB2GFE 
Bill Gosney KE7C 
Sanger Green 

Dave Ingram K4TWJ 
Joe Kasser G3ZCZ 

D Marc Leavey WA3AJR 
Bill Pasternak WA6I-F 

Peter Stark IQOAIN 

PRODUCTION MANAGER/ 
PUBLICATIONS 
Nancy Salmon 

ASST. PRODUCTION 
MANAGERS/PUBLICATIONS 

Dennis Christensen 
Michael Murphy 

ADVERTISING GRAPHICS 
MANAGERS 
Steve Baldwin 
Bruce Hedin 
Jane Preston 

PRODUCTION 
Frances Benton 

Fiona Davies 
Linda Drew 

Sandra Dukette 
Matt Hale 

Dianne Ritson 
Pa!rola Mackowsky/A len 

Theresa Ostebo 
Betty Smith 
Deborah Stone 
Irene Vail 

Judi Wimberly 
Donna Wohlfarth 

PHOTOGRAPHY 
William Heydolph 
Paul Rabid) 

Kathy Birkebak 
Bryan Hastings 

Thomas Villeneuve 

TYPESETTING 
Sara Bedell 

Debbie Davidson 
David Hayward 
Kelly Smith 

Karen Stewart 
Michele Desflochers 

Steve Jewett 

CORPORATE CONTROLLER 
Roy A Johnson 

EXECUTIVE ASSISTANT 
Leatrice 0 Neil 

ACCOUNTING MANAGER 
iSnud Keller KV4GGit 

CIRCULATION MANAGER 
Debra Boudrieau 

CIRCULATION 
Doris Day 
603-924-7296 

Pauline Johnstone 

BULK SALES MANAGER 
Ginnie Boudrieau 

ADVERTISING 
603.924.713a 

J m Gray W1X1.1. Mgr 
Naccy Ciampa. Asst Mgr 
Floss Kenyon KA1GAV 

Cornelia Taylor 

neuvers, then we should consid-
er them part of the problem, not 
part of any solutions. 
No, I think it is plain to just 

everyone that our present lic-
ensing system stinks. Here we 
have a Morse code test which a 
four-year old has passed with 
flying colors... big deal filter. 
We have a technical exam that 

few people even bother to study 
for ... why bother when you can 
buy the test answers from Bash 
and just memorize the answers? 
That includes questions on 
rules, so we don't even have to 
know them anymore. It is no 
wonder that we have jamming of 
repeaters, foul language on the 
bands, stupid pileups of DX sta-
tions, and a situation on two 
meters in Los Angeles that has 
to be heard to be believed. 

Not only are things going to 
hell in a basket, but we have the 
spectacle of thousands of hams 
doing all they can to protect this 
terrible system and make sure 
that we get even more of the 
same kind of hams. 

Yes, I do have some ideas on 
what to do about the situation. 
And I think they will work. They 
certainly are right up the alley of 
the current FCC changes. The 
Commission has two major in-
terests these days...deregula-
tion and cutting expenses. I 
think that we can take advan-
tage of these and at the same 
time improve amateur radio 
substantially. 

Let's take a look at some ba-
sics. Firstly, yes... we do have 
some terrible hams in our ranks. 
But we recognize that, as much 
of a pain in the ass as these 
bums are, they are a distinct mi-
nority. Okay... there's a hint tot 
us...a clue on how to start get-
ting out of this miserable 
situation. 

To me, one of the foundations 
of amateur radio is the ham 
club. I believe that every ham 
should belong to and support a 
ham club. This is one of the big 
strengths we have. This also is a 
key to our separating the good 
from the bad and the ugly, for 
few of the really bad eggs ever 
join clubs. The same behavior 
which makes them despicable 
on the air keeps them from hav-
ing friends off the air. And what 
few do have the guts to come to 
club meetings, knowing what 
others think of them, are not 
thought well of for it. Thus, I sus-
pect that the more we can in-
volve our clubs in the training 

and licensing of newcomers, the 
better class of hams we will 
have on our bands. Perhaps we 
could even consider some sort 
of trial period for newcomers be-
fore their licenses are perma-
nent so that we could observe 
them on the air. 

We already know that the 
most vicious and obnoxious of 
people are quite capable of 
learning the code. In fact, since 
some of the worst hams we have 
had have been Extra class, per-
haps there is some correlation 
between ugliness and adapt-
ability to code (I'm kidding... 
aren't I?). I think that CW is one 
of the most treasured aspects of 
amateur radio, but I also think 
that the ability to copy the code 
is meaningless as far as deter-
mining whether someone is go-
ing to be a good ham. I think that 
once we make code ability hon-
orable and stop forcing people 
to learn it for the test, we will 
take a lot more pride in it. Who 
can really take pride in some-
thing which he has to do, 
whether he wants to or not? 

Clubs are an answer to many 
of our problems. If we are going 
to get amateur radio into any 
serious growth pattern we are 
going to have to have many 
more and stronger ham clubs. I 
would like to see ham clubs set 
up in every high school in the 
country. I'd like to know that 
every ham club has classes to 
teach newcomers the theory, 
the rules, and how to operate. If 
the Wirth bill goes through, it 
will open the way for clubs not 

only to teach the fundamentals 
of amateur radio, but also to 
make up and administer the ex-
ams. Talk about a service being 
self-sustaining! 

This also would cut the cost 
to the FCC substantially. I don't 
know how much they are paying 
their people to keep writing new 
test questions to try to stay 
ahead of Bash and his cheat-
sheets, but it must be a substan-
tial amount. Then there is the 
cost of printing and distributing 
the tests. If the field personnel 
of the Commission did not have 
to sit around and administer ex-
ams they would be freed up for 
more productive work...or 
even to go into the private sector 
and earn money for taxes in-
stead of spending it. We sure 
have a need for engineers and 

technicians these days in indus-
try...a desperate need. 

Monitoring 

Another provision of the Wirth 
bill is as follows.... 

Authorize use of amateur volunteers 
for monitoring 

"4(f)(6) For purposes of monitoring 
any violation of any provision of this 
Act, and of any regulation made by 
the Commission pursuant to this Act, 
relating to the amateur radio service, 
the Commission, notwithstanding 
any provisions of Part III of Title 5, 
United States Code or 31 U.S.C. § 
665(b), may (i) recruit and train any in-
dividual licensed by the Commission 
to operate an amateur station; and (ii) 
accept and employ the voluntary and 
uncompensated services of such in-
dividual. For purposes of recruiting 
and training such individual, the 
Commission may also accept and 
employ the voluntary and uncompen-
sated services of any amateur sta-
tion operator organization. Any per-
son who provides voluntary and un-
compensated services under this 
paragraph shall not be considered, 
by reason of having provided such 
services, a Federal employee for any 
purpose." 

Explanation 

The volunteers' monitoring author-
ity should include the monitoring of 
amateur licensees transmitting on 
frequencies not assigned to the ser-
vice and is intended to permit volun-
teers to collect violation reports and 
annotate and summarize them for the 
convenience of the FCC. 
Enactment of this proposal would 

enhance the Commission's enforce-
ment efforts and bolster efforts to de-
tect and prosecute rule violators. To 
ensure that a volunteer monitoring 
program helps rather than hinders 
the enforcement program, it is impor-
tant that violation reports undergo 
preliminary review by volunteer 
organizations to help FCC personnel 
determine which alleged violations 
represent the most promising targets 
for the Commission's limited en-
forcement resources. 
This amendment would not in-

crease our budgetary requirements. 
It may help us to conserve our en-
forcement resources or, at least, im-
prove the efficiency of our enforce-
ment program. 
If the Commission is to fully utilize 

the services of volunteer amateur lic-
ensees for monitoring, as envisioned 
by this proposal, there should be an 
exception to Section 605 to permit 
the monitoring groups to receive and 
disclose information transmitted by 
amateur licensees and operators. 
(See proposed amendment to Sec-
tion 605, infra.) 

Exempt amateur 
radio communications 

under certain circumstances 
Section 605 is amended by striking 

the last sentence thereof and adding 
the following: 

Continued on page 131 
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Introducing 
the first fully 

pr • • rammable 
keyer 

Store 
commands, 
as well as text, 
for automatic execution 
The H .athkit i.tMatic Memory Keyer's custom 
microp rocessor stores up to 240 characters of 
text or commands. Variable-length buffers elim-
inate wasted memory space. "Command strings.' 
allow *ext to be stored in several buffers, then 
strung together in any sequence for most effi-
cient Jse of memory. Command strings can 
also select speed, weight, spacing and auto-
repeal count. 

No external key to buy 

Integral capacitive "touch- paddles unplug and 
store in their own compartment inside the Keyer 
when lot in use. Left handed? A touch of the key-
pad aid the paddles are reversed. Choose any 
speec between 1 and 99 words per minute, and 
any of 11 weight settings. Special rear-panel jack 
connEcts mechanical paddle. 

Great code practice machine, too 

A "practice- mode sends random code groups of 
random length and selectable types for a total of 

' 

6,400 different practice sessio 
Each sequence sends approximately 3,0 
characters before repeating. 

Other features: 

Built-in sidetone oscillator and speaker have 
pitch and volume controls. Phone jack and ear-
phone are included for private listening. Complete 
details on the great new AMatic Memory Keyer 
are in the latest Heathkit Catalog. Or see it at 
your nearby Heathkit Electronic Center.* 

Send for free catalog 
Write to Heath Company, 
Dept. 011-864, Benton Harbor, MI. 
In Canada. contact Heath Company. 
1480 Dundas Street E . Mississauga. ONT L4X 2R7 

Visit your Heathkit Store 
• Where Heathkit 

products are 
displayed. sold 

''k:* • and serviced. 
\  \  See your telephone 

white pages for locations. 

Heathkit® 
• Units ot Ventechnology 

Electronics Corporation in the U S 

.-303 



F 

t 3.444. 

• 

1̀" 
44, 

• 

14,4,9; r11.11111 4.1r.,;.;,:. 

• 

elt. • 
' 



A fresh idea! 
Our new crop of tone equipment is the freshest thing growing 
in the encoder/decoder field today. All tones are instantly 
programmable by setting a dip switch; no counter is required. 
Frequency accuracy is an astonishing ± .1 Hz over all temper-
ature extremes. Multiple tone frequency operation is a snap 
since the dip switch may be remoted. Our SS-32 encode only 
model is programmed for all 32 CTCSS tones or all test tones, 
touch-tones and burst-tones. 
And, of course, there's no 
need to mention our 
1 day delivery and 
1 year warranty. 

TS-32 

TS-32 Encoder-Decoder 
• Size: 1.25" x 2.0" x .40" 
• High-pass tone filter included that may be muted 
• Meets all new RS-220-A specifications 
• Available in all 32 EIA standard CTCSS tones 

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

Fre uencies Available: 

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 127.3 3A 167.9 6Z 
77.0 XB 100.0 IZ 131.8 3B 173.8 6A 
79.7 SP 103.5 IA 136.5 4Z 179.9 6B 
82.5 YZ 107.2 IB 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 

• Frequency accuracy, ± .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, ± 1Hz max'mum - 40°C to + 85°C 
• Tone length approximately 300 ms. May be lengthened, 
shortened or eliminated by changing value of resistor 

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

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

VISA 

GO 
15 



Mark Oman WAORBR 
528 Deines Court 
Ft. Collins CO 80525 

The Fun-Oscillator 
a simple, goof-proof vfo 
for your QRP transmitter 

Note: A complete kit of parts, including 
and handling. 

The Fun-Mitter (Febru-
ary, 1981, 73) and Fun-

Ceiver (July, 1981, 73) pro-
vided the home-brew-ori-
ented amateur with the ba-
sic components for a home-
brew station setup. 
Many amateurs have re-

A Fun-Station! 

PC board, is available from RADIOKIT. Box 411S. Greenville NH 03048 for $34.95 plus S2.50 shipping 

sponded by saying that they 
need more frequency flexi-
bility for their Fun-Mitters. 
The simple vfo described 

in this article is the result of 
those requests. It allows 
greater frequency excur-
sions than the simple vxo 

Photos by Duane Bertsch 

circuit of the Fun-Mitter to 
provide approximately the 
same frequency coverage 
as the companion receiver. 
The vfo follows the same 
guidelines as the two pre-
vious articles and should be 
as easy (or easier) to con-

struct and to get operation-
al. 
For those unfamiliar with 

my earlier articles, this 
series of articles focuses on 
simple, easy-to-construct, 
easy-to-operate gear with 
all parts available from 
local Radio Shack outlets. 
Size and appearance of the 
vfo match the transmitter 
and receiver to provide a 
nice looking station pack-
age. 
Of utmost importance is 

the fact that no modifica-
tions have to be made to 
the Fun-Mitter to use the 
vfo. It simply plugs in where 
the crystal was (unless Cope  
was installed). This allows 
for either crystal or vfo 
operation of the Fun-Mitter. 
Also, it can be constructed 
for either 40 or 80 meters. It 
provides about 70 kHz of 
coverage on 40 meters and 
about 50 kHz on 80. 

The Circuit 

The vfo should be the 
most goof-proof of all three 
pieces of gear as evidenced 
by the schematic of Fig. 1. 
The basic frequency-deter-
mining portion of the vfo is 
identical to the vfo of the 
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Internal view of vfo. 

Fun-Ceiver. This allows for 
ease of understanding and 
construction as well as simi-
lar frequency range. 
Before I began this series, 

I developed a set of guide-
lines for the items to be de-
signed. Based on this crite-
rion of setting goals in ad-
vance, I developed the fol-
lowing goals for the simple 
vfo. 

• Good performance (no 
chirp, minimal draft, clean 
waveform) 
• Simple construction (PC 
board use, less than four 
hours total build time, mini-
mum parts count) 
• Cost—less than $20 with 
new parts 
• Minimal modification to 
the Fun-Mitter 
• Full output from the Fun-
Mitter 
• No variable capacitors or 
inductors 

The final version of the 
vfo meets the above goals. 
Only three transistors are 

used in the vfo, one as the 
oscillator (Q1), one as a 
class-A amplifier (Q2), and 
one as an emitter-follower 
buffer (Q3). This final ver-
sion of the vfo went 
through three revisions 
from the original form. This 
was necessary to maintain 
good performance while 
still keeping things simple. 
The original design includ-
ed only two transistors, but 
at times chirp was detected 

on the transmitted signal. 
The main advantage of the 
circuit of Fig. 1 is that only 
one tuned circuit is used 
(L1). This means modifying 
only one inductor! 
Q1 operates as a parallel-

tuned Colpitts oscillator 
with L1, CR1, CR2, Cl, C2, 
and C3 being the frequen-
cy-determining compo-
nents. The oscillator is 
tuned by varying the volt-
age at the junction of the 
two diodes. This, in turn, 
varies the capacitance of 
the diodes which varies the 
frequency of the oscillator. 
L1 is a modified Radio 
Shack 10-µH rf choke. It is 
modified, as described lat-
er, to provide the needed 
inductance. The last few 

•123 (TO SO 

9.01 
3900 

9102 
.09 

9103 
220 

LOIT 
100,.9 

CR• 

9(05 
1K 

Front view of the completed Variable Fun-Oscillator. 

turns of the modified choke 
are spread out over the 
choke body to provide an 
easy means of setting the 
oscillator frequency. 
As mentioned in the re-

ceiver article, the capaci-
tors needed to build a sta-
ble vfo are not easily found 
at Radio Shack. NPO-type 
capacitors from a large va-
riety pack again are used in 
parallel and series combi-
nations to obtain the need-
ed capacitance for C1, C2, 
and C3. Silver-mica or poly-
styrene capacitors will give 
even better results. 
Output from Q1 is taken 

through a coupling capaci-

M ot ,  CR3 I  

.J3 

0 OFFSET 

CO 
470 

C3 
I  470 

lc, 
c" 

101 

Fig. 1. Schematic of vfo. 

tor, C4. This capacitor 
should be kept as small as 
possible to isolate the oscil-
lator from load variations 
which can cause chirp. The 
capacitor is attached to the 
next stage, Q2, a class-A 
amplifier. This amplifier 
raises the level of the signal 
to the level needed to drive 
the Fun-Mitter. 
Q2 is direct-coupled to 

the final stage, Q3, an emit-
ter follower. This stage pro-
vides excellent isolation be-
tween the oscillator and the 
transmitter as well as pro-
viding an impedance match 
between the two. Without 
Q3, as in the original design, 

JI SI 

•12v 

I 
03 

C9 

96 
470 
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PC layout for vfo. 

PC boards for the vfo are available from the author for $7 
ppd. PC boards for the previous articles also are available as 
follows: Fun-Mitter—$7 ppd; Fun-Ceiver--$7 ppd; Filter— 
$3.50 ppd. 

Designator  Value 

C5, C6, 09 
C7, C8 
CR1-CR4 

J1-J3 
L1 

L2 
01 
02, 03 
R1 
R2 
R3 
R4-R6 

Not on PC 
board: 

Lext 
R101 
R102 
R103 
R104, 
R105 
Si 
case 
knob 

Parts List 

200 pF NPO (approx.) 
470 pF NPO 
10 pF (use two 4.7 in 
parallel) 
0.1 pF 
0.01 mF 
1N914 
On 80 meters, for CR1 and 
CR2, use two 1N914s in 
parallel for each (piggyback) 
phono jack 
80m: Two 273-101 inductors 
in series; one with no turns 
removed, one with 10 turns 
removed 
40m: 10 turns removed from 
273-101 inductor. 

For both 80 and 40 m the 
last 3 turns of the modified 
inductor should be spread 
out over rest of the form 
100-pH inductor 
FET 
RS2033 
100k, 1/4-W 
10k, 1/4-W 
4.7k, 1/4-W 
470Q, 1/4-W 

100-pH inductor 
3.9k, 1/4-W 
10k linear pot 
220Q, 1/4-W 

1k, 1/4-W 
SPST switch 

Radio Shack 
Part Number 

272-801 
272-801 

2-272-120 
272-135 
272-131 
276-1122 

274-346 

273-102 
276-2035 
276-2033 
271-1347 
271-1335 
271-1330 
271-1317 

273-102 
271-1329 
271-1721 
271-1313 

271-1321 
275-612 
270-251 
274-392 

TO J2 
(OUT) 

"T 

t" 
03 

R 6 

+12V (TO SI) 

R2 

c i 
02 
E5 

R3 

C57 L2 

TO LExT 

CR3ici  CRi 

RI 

01 

C4 

j_C 3 

Component location. 

the vfo is not stable when 
the transmitter is keyed. 

CR4 is used to shift the 
frequency of the vfo when 
the transmitter is not in use 
and you are listening to the 
receiver. It does this by 
changing the voltage at the 
junction of CR1 and CR2, 
which shifts the oscillator 
frequency. Without this 
feature, the vfo signal 
would appear on the listen-
ing frequency and make lis-
tening impossible! 

Construction 

The construction of the 
vfo is intended to be goof-
proof. It is built on a 2 'A " X 
3" single-sided board just as 
the transmitter and receiver 
were. It cannot be overem-
phasized that the circuit 
should be built on a PC 
board. Nearly all of the 
problems that readers had 
in building the previous two 
pieces of gear were due to 
breadboard or point-to-
point construction. If you 
are an inexperienced home-
brewer, it is fairly easy to 
make mistakes when wiring 
the circuit apart from a 
printed circuit board. 

I built my vfo in an enclo-
sure that matches the en-
closures used for both the 
transmitter and receiver. 
Also, the front-panel layout 
was made compatible to 
enhance the appearance of 
the gear. 

As can be seen in the 
photographs, the tuning 

CR2 
—SO--

potentiometer (R7) is 
mounted on the front 
panel. The associated re-
sistors and inductor (R6, R8, 
L3) are also mounted on this 
potentiometer, and wires 
run from there to the appro-
priate circuit points. 
The rear panel contains 

three jacks. One is for 
the vfo output signal, and 
one is for the vfo offset. The 
connection between the 
vfo and transmitter should 
be made with coaxial cable 
(RG-174 or RG-58). 

Operation 

The vfo is best operated 
with a battery rather than 
an ac supply. This elimi-
nates any possibility of ac 
hum on the transmitted sig-
nal. It also helps improve 
frequency stability. Two 
6-volt lantern batteries in 
series will power the vfo for 
a long period of time. If the 
Fun-Mitter is powered by 
batteries, the needed 12 
volts can be tapped from 
those batteries. 
Tuning and operation are 

very easy: Only one adjust-
ment needs to be made— 
setting the vfo on frequen-
cy. This is accomplished in 
the same manner as was 
done in the receiver. Using 
a separate receiver, listen 
on the frequency you want 
the low end of the vfo to be 
set on (for example, 7100 
kHz). Drape a length of wire 
near the vfo and attach the 
other end to the receiver 
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antenna input. With the vfo 
on and warmed up, slowly 
spread or compress the last 
few turns of L1 until the vfo 
signal is heard in the receiv-
er. This adjustment should 
be done with the tuning po-
tentiometer (R7) fully 
counterclockwise. Finally, 
verify that the vfo covers 
approximately 70 kHz it 
built for 40 meters and 50 
kHz if built for 80. That's all 
there is to the adjustment. 
To operate the vfo, two 

connections need to be 
made—one to the transmit-
ter crystal socket and one 
from the vfo offset input to 
j3 of the Fun-Mitter. (This 
jack was added to provide 
receiver mute operation for 
the Fun-Ceiver.) 
If Copt  was not included 

in the Fun-Mitter, then the 
vfo signal can be applied di-
rectly to the crystal socket 
terminals (see Fig. 2). If Cop 
was included, remove its 
connection and connect 
that terminal of the crystal 

socket to ground. An in-
spection of the Fun-Mitter 
schematic will reveal that 
even this step is not neces-
sary if a method can be de-
rived to connect the shield 
of the vfo cable to ground 
of the Fun-Mitter. Alterna-
tives such as a rear-panel 
phono connector on the 
Fun-Mitter also can be used. 
A plug can be made easily 
from two 1/2 " to 3/4 " lengths 
of #12 gauge copper wire. 
Solder the vfo signal and 
ground leads to these wires 
and plug them into the ap-
propriate crystal socket 
pins. 
Once the vfo is plugged 

in and turned on, verify that 
the transmitter operates as 
it did before. With the vfo 
in use and all connections 
in place, the vfo signal 
should be heard only when 
the transmitter is in the 
transmit mode (due to the 
vfo offset feature). Zero-
beat the vfo with the trans-
mitter in the transmit posi-

L3 
SIB  ADDED I 

JACK 

• 24V 

• JI 
tEV 

OFFSET 

VFO OUT 

CRYSTAL 
SOCKET 

1)7 

FisiTs OR AG M 

VFO 

 re, J2 

Fig. 2. Connections between vfo and Fun-Mitter. 

tion and the key down. Re-
member that when using a 
direct-conversion receiver, 
you must zero-beat the cor-
rect side of the signal you 
are listening to. 
Crystal operation still 

can be used by simply re-
moving the vfo leads and 
plugging the crystal back 
in. 
It should be possible to 

use the vfo with low-power 
solid-state transmitters 
other than the Fun-Mitter. 
However, modifications 
may be necessary to the 

transmitter if the oscillator 
is not configured as in the 
Fun-Mitter. 

Conclusion 

The vfo should be simple 
to build and goof-proof in 
its operation. Many more 
contacts now should be 
possible due to the ability 
to move to the frequency 
the other station is on. This 
series will be continuing in 
the months to come with 
additional goof-proof proj-
ects. Meanwhile, enjoy the 
Variable Fun Oscillator!• 
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Build this Antennalyzer 
you'll need a weekend 

Photos by W1GSL 

Photo A. Front view of the dummy load/wattmeter/rf bridge. 
The resistance dial is a 2-1/4" diameter plastic skirt attached 
to a standard knob. 
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Penn dower W1BG 
459 Lowell Street 
Andover MA 01810 

Here is a weekend proj-
ect that combines two 

instruments and an old 
technique into a very handy 
gadget to have around the 
shack. First, it's an 8-to-10 
Watt 52-Ohm dummy load 
with a calibrated wattme-
ter: perfect for tuning up 
low-power transmitters. 
Second, it's also a calibrat-
ed rf resistance bridge 
which can make antenna 
adjustments a lot easier by 
telling you more about the 
nature of a mismatch than a 
plain swr bridge will. The 
old technique provides a 
nice tie-in between these 
two instruments and gives 
some benefits besides: The 
dummy load is also a resis-
tive power divider that pro-
vides a low-level driving sig-
nal for the rf bridge. 
One benefit of this ar-

rangement is that the power 
source sees a load which is 
essentially independent of 
the bridge load. That means 
you can load your QRP 
transmitter into this instru-
ment, put that new antenna 

on the bridge output, and 
fool around to your heart's 
content without risk of 
damaging the transmitter or 
even detuning its output 
stage. In addition, the 
power delivered to a 50-
Ohm load is only about 40 
mW when the power com-
ing out of the transmitter is 
5 Watts. That is a 21 dB 
reduction, and it means 
that any signal you radiate 
while adjusting the antenna 
is 3-1/2 S-units less than it 
might have been—certainly 
a neighborly gesture on to-
day's crowded bands. 

Background Theory and 
Circuit Description 

There is nothing new or 
unique about the circuits 
described here. Rf resis-
tance bridges have been 
around longer than the 
more familiar high-power 
swr bridges and there are 
several examples in recent 
publications.'d The dummy 
load/power divider tech-
gigue was described in 
Solid State Design for the 
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Radio Amateur (ARRL) and 
recently used in a trans-
match tuning circuit de-
scribed in QST. 3 

What I hope to empha-
size here is this instrument's 
usefulness as a matching 
aid, the simple and inexpen-
sive nature of the circuit, 
and the fact that the same 
circuit can be used as a 
dummy load with a built-in 
calibrated wattmeter. It's 
like getting two instruments 
for the price of one, and the 
final result is a very handy 
piece of test gear. 

The resistive rf bridge is a 
simple modification of the 
classic low-power swr 
bridge, so before getting 
down to circuit details let's 
consider swr bridges in gen-
eral for a moment. There 
are two main types of 
bridges used for measuring 
swr, and the most common 
type is a high-power han-
dling circuit meant to be 
left in the transmission line 
for continuous monitoring. 
Usually, this type of bridge 
requires a minimum of 5 
Watts or so driving the load 
before the meter readings 
are large enough to inter-
pret accurately. This occurs 
because the bridge itself is 
very loosely coupled to the 
transmission line, typically 
through a few picofarads or 
several inches of wire run-
ning parallel to the center 
conductor of the main line. 

The other type of bridge 
is inherently a low-power in-
strument. The driving signal 
runs right through the resis-
tive elements which make 
up the bridge, so the bridge 
itself must be able to ab-
sorb a large fraction of the 
input power. The resistive 
bridge doesn't find much 
use in amateur circles be-
cause it requires only a 
Watt or less of drive and 
can't be left permanently in 
the line; it's strictly an 
occasional-use test instru-
ment. 

There is nothing wrong 
with continuous swr moni-

toring. After all, the familiar 
deflections of the high-
power monitor do give a 
constant verification that 
the transmitter is tuned and 
the antenna connected. The 
low-power test instrument 
described here has some 
advantages over the usual 
swr bridge, though, espe-
cially for initial antenna ad-
justments, because it tells 
you more than just the mag-
nitude of a mismatch. 

Swr can be defined sever-
al ways, and one is the ratio 
of a load impedance to the 
transmission line's charac-
teristic impedance (which is 
almost always near 50 
Ohms in current amateur 
usage). For example, to 
cause a 3:1 swr, a 50-Ohm 
cable could be terminated 
with either 150 or 16.6 
Ohms. These are purely re-
sistive loads, but there is 
also an infinite number of 
reactive loads which would 
give the same 3:1 swr, and a 
common swr bridge can't 
tell the difference between 
any of them. You can build 
a bridge to measure both 
the reactance and resis-
tance present in a load,4,5,6  
but such bridges tend to be 
too complex for my taste 
and requirements. 

When matching a load to 
a 50-Ohm line, I generally 
have two questions. Is it 
resonant, and what's its re-
sistance? If a load is reso-
nant (and that's how I want 
all my antennas to be), then 
it has no reactive compo-
nent—just resistance. If I 
know the value of that resis-
tance, then I know the swr 
and whether I need more or 
less resistance to get a 
match. I'll give an example 
at the end of the article, but 
right now let's look at the 
schematic shown in Fig. 1. 

There really isn't much to 
the circuit diagram. The in-
put signal is terminated in a 
53-Ohm dummy load con-
structed with a series-paral-
lel resistor assortment. The 
voltage development across 
the 10-Ohm portion of that 

dummy load drives a sim-
ple bridge circuit made up 
from a 250-Ohm pot, a 
51-Ohm standard resistor, 
and the load impedance. 
The bridge error signal ap-
pears between the output 
connector and the poten-
tiometer arm and is detect-
ed by a germanium diode. 
The result is then indicated 
by a 100-uA meter in a volt-
meter circuit. 

Bridge operation is 
equally straightforward. 
When input power is ap-
plied to the instrument, it 
develops a voltage across 
the 53-Ohm dummy load. 
About 1/5 of this voltage 
appears across the 10-Ohm 
portion of the dummy, and 
this is the driving voltage 
for the resistance bridge. 
Some fraction of this driv-
ing voltage shows up be-
tween the potentiometer 
arm and ground, the exact 
amount depending, of 
course, on the shaft posi-
tion. Similarly, there is 
some other fraction of the 
bridge driving voltage ap-
pearing across the load ter-
minal, this fraction depend-
ing on the load resistance 
connected there. 

If there is no load con-
nected, then the entire 
source voltage appears 
there and we'll make use of 
that fact later to calibrate 
the wattmeter portion of 
this instrument. If a 51-Ohm 
load is connected, then ex-
actly half the source volt-
age will be there. The differ-
ence between the output 
voltage and the potentiom-
eter arm voltage is rectified 
by the diode and drives the 
meter through the sensi-
tivity control, so with the 
51-Ohm load the bridge will 
show a null when the pot 
travel is exactly centered. 
Other load resistances will 
show nulls at other posi-
tions and the potentiometer 
dial may be calibrated by 
marking the nulls corre-
sponding to a whole series 
of load resistances. In 
theory, the bridge should 

show nulls for every load re-
sistance between zero and 
infinity, but in practice this 
doesn't happen because the 
potentiometer isn't infinite-
ly adjustable. 

The circuit can be cali-
brated pretty accurately for 
resistances between 5 
Ohms and 1k, with the best 
resolution around the 
center of the dial at 20 to 
150 Ohms. Notice that the 
bridge cannot be nulled 
completely if the load has a 
capacitive or inductive 
component since such a 
load would introduce a 
phase shift between the 
bridge source voltage and 
the bridge load voltage. As 
there is no corresponding 
phase shift between the 
bridge source voltage and 
the potentiometer arm volt-
age, there never will be a 
point where the diode volt-
age will be zero and the 
meter nulled. Even when 
the voltages at each end of 
the diode are equal in am-
plitude, the fact that they 
are phase-shifted with re-
spect to each other guar-
antees that there will be a 
sine wave or error voltage 
for the diode to rectify. In 
practice this means that un-
less the load is a pure resis-
tance there will not be a 
true null but only a partial 
dip in the meter reading as 
the potentiometer shaft is 
turned. 

A true rf impedance 
bridge would have two null 
adjustments: one for rf re-
sistance and one for reac-
tance. With such a bridge 
you can completely define 
any mismatch, but, as 
noted earlier, that's often 
unnecessary, especially in 
antenna work where the 
goal is to tune out reac-
tance by resonating the 
antenna. You can always 
tell when a load is resonant 
with the resistance bridge 
because at resonance the 
null will be complete. Then 
steps can be taken if 
necessary to transform the 
remaining impedance to 
match a 50-Ohm line. 
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KDK MAKES 2 METER FM 
SIMPLE AND EASY! 
KDK INTRODUCES A NEW GENERATION OF 2 METER FM RADIOS. 

The sparkling 2025A MKII is loaded with new features! East of operation is the design concept at KDK. 

SPECIAL! 
WINTER SALE! qP 

Includes: 
Touch Tone®  Mike (Ready to Use) 

ORDER NO W DIREC 

• 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 bJilt in memory retention for up to one year ... 
and luch, 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 
"aye -ything"  KDK has it! 

•The ten channel memory is easily addressable and you have two banks 
of fide channels each. You can even use both banks at once for odd splits. 
•Standard 600 hz shift up or down. Band scan or memory scan. Memory 
scan is easy. There is als3 band scan with upper and lower limits you can 
chocse yourself! 
• Euilt in nicads for the memory retention which has drain in nano-amps, 
lot 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 
th 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. 

ORDER NO W DIRECT 
CALL TOLL FREE 
800-251-4141 
This number for ORDERS ONLY! 

Mail Order — COD — Bank Cards  VISA.  
1.1 =1 . OD 

HOURS — 9:00 - 5:00 CST Monday - Saturday 
Phone (615) 865-7949 

Telex 80-8327 

•KDK gives you one of the hottest recei ars you can 'ind. By using UHF 
(not VHF) dual gate MOS-FETs with electronic auto tuni-og for th! F F 
amplifier and the first mixer, you have a combination of t.1-.ra sensitvity 
and maximum quietness. 
•The audio output stage in the 2025A Mk ll uses an int egrated crcui-. 
which has internal protection acainst over-voltage and shorted o_tpu-. 
conditions. Plus it is a high audio output chip — just what you need ir a 
noisy mobile situation. 
•The transmitter uses direct VCO variczp modulation for true FM. Your 
transmitted audio sounds as it should; crisp, clear and n3tura.. 
•The power output stage of the 2025A Mk II will not break dowr even 
with an infinite VSWR load, and uses heavy duty solid state antenna 
switching with a four stage low pass filter. All this gives you an exce nion-
ally clean, spur free output. 

•KDK has included an adjustable sub audible tone circuit which car, also 
be used for CTCSS or tone burst on transmit. Again, more features! 
•Size is 2 7/10" high — 7 1/8" wide — 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 micro;hone 
and mobile mounting bracket. 

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

Company reserves the right to change specifications without notice. 

Exclusive US Distributor — Dealers Welcome! 

ORDER DIRECT 
OR AT YOUR DEA,_EFil 

Distributed by 
KDK 

KDK DISTRIBUTING CO., INC. 
617 SOUTH GALLATIN ROAD — MADISON, TN 37115 

Phone (615) 865-7949 
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Fig. 1. Schematic diagram of dummy load/wattmeterirf 
bridge. R1 is chosen as necessary to calibrate the wattmeter. 

This same bridge circuit 
can be used to measure the 
power delivered to the 
dummy load by the trans-
mitter. A glance at the 
schematic will assure you 
that with no load connected 
to the bridge and the resis-
tance dial set to zero Ohms, 
the voltmeter circuit will in-
dicate the rf voltage across 
the 10-Ohm portion of the 
dummy load. Knowing that 
voltage, we can easily cal-
culate the voltage across 
the whole dummy resis-
tance, and knowing that, we 
can calculate the power 
there from P=V2/R. The 
calibration can be accom-
plished using only a dc volt-
meter and will be described 
shortly. 

Construction 

A lot of articles begin 
their construction descrip-
tion with the assurance that 
"the layout is completely 
noncritical." That is certain-
ly not true here, but "criti-
cal" is also too strong of a 
word, so let me just caution 
you to be careful with lay-
out. There are three main 
areas that can cause trou-
ble. 

First, it's best to arrange 
the dummy load portion of 
the circuit so that current 
flowing in the ground path 
from the bottom of the 
dummy load back to the in-
put terminal does not share 
any conductor with part of 
the bridge circuit. If it does, 
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then variations in the input 
power will shift the null po-
sitions on the resistance 
dial. Photo B shows one 
way to solve that problem 
by bringing the input power 
and its ground return to the 
dummy resistors on a single 
piece of coax, thus avoiding 
the temptation to ground 
the bottom resistors to 
some point on the chassis. 

Second, the detector di-
ode should have one end 
connected directly to the 
output jack. My first few at-
tempts had more compact 
physical arrangements with 
the diode connected to the 
bridge output terminal with 
lengths of wire or brass 
strips  This always inter-
fered with getting good 
deep nulls on both ends of 
the resistance range. 

Third, the detector 
should not be a silicon 
diode, since the 0.6-volt 
threshold of a silicon diode 
will cause the bridge nulls 
to be too wide. With a given 
load termination there 
should be a single, sharp 
deep null on the dial, not a 
dead zone covering several 
degrees of rotation. My col-
lection of diodes is pretty 
large, and the best of the lot 
turned out to be some ger-
manium 1N34 equivalents I 
paid 104 each for some 15 
years ago! Radio Shack's 
276-1123 diodes cost the 
same today and should 
work as well. 

The dummy load nomi-
nal value is about 51 Ohms 
with the circuit shown. I 
used an assortment of resis-
tors from the junk box, so 
feel free to substitute val-
ues, but do observe a few 
simple rules. Wire-wound 
resistors are definitely out 
because they look like coils 
at radio frequencies. Also, 
stick with carbon resistors 
having values less than 1k. 
When paralleling resistors, 
try to have them all of the 
same value so they dissi-
pate equal amounts of pow-
er. Keep the leads short and 
the wiring direct; this keeps 
the dummy load looking re-
sistive at the higher fre-
quencies and prevents stray 
coupling which might inter-
fere with the bridge nulls. 

The rest of the physical 
arrangement is pretty clear 
from the photographs with 
the exception of the bridge 
potentiometer mounting. A 
similar bridge is described 
in W6SAI's 1962 Radio 
Handbook and the author 
there cautions that stray ca-
pacitive coupling between 
the potentiometer resistive 
element and ground can 
cause frequency sensitive 
errors in calibration. 

The suggestion made 
there, and followed here, is 
to cut a large hole in the 
box (say, 1-1/2" in diameter) 
and mount the pot in the 
center of this open space 
using a piece of insulating 
plastic, bakelite sheet, or 
unplated circuit board for 
support. This insulates the 
pot body from ground and 
thereby greatly reduces the 
capacitive coupling be-
tween the pot resistive ele-
ment and ground. It seemed 
like a good suggestion so I 
followed it. I can't strictly 
say it is necessary because I 
didn't try it the other way, 
but it sure can't hurt. 

The skirt on the resis-
tance dial covers the hole 
from the front of the box. If 
you want to use a smaller 
knob with a pointer, you 
could mount a rectangle of 

insulation over the hole 
from the front side of the 
panel and use that to hold 
the pot and the calibration 
marks. The actual value of 
the bridge potentiometer is 
not too critical. It should be 
at least 50-Ohms so that it 
doesn't draw too much 
power, and anything over 
1k is probably asking for 
trouble with stray capaci-
tance. If you have anything 
inside that range, try it 
before you buy a new 
250-Ohm unit. 

The box shown is a cut-
down Bud minibox that 
started out as 3" X 4" X 5". 
The 3" height was reduced 
to just under 2" because it 
fit the hand better, but 
there is nothing magic 
about these dimensions. 
Use anything of roughly the 
same size as long as it is 
made of metal. You also 
will note in the photographs 
that BNC connectors are 
used instead of the more 
common (in amateur cir-
cles, anyway) UHF series. I 
don't run enough power to 
require RG-8, and I find the 
smaller quick-connect BNC 
connectors more conve-
nient for my home-brew 
projects. Naturally, if all of 
your antenna cables have 
UHF connectors, then you 
also should use them on 
your bridge. 

Calibration 

There are two things to 
calibrate here: the watt-
meter and the bridge scale. 
The meter serves as a null 
indicator when using the 
bridge, so the wattmeter 
calibration can be done 
after the bridge has been 
checked out. 
The bridge dial can be as 

simple or fancy as desired 
but it should be large 
enough to read easily. The 
skirt on my dial is 2-1/4" in 
diameter. You probably will 
want to start with a paper 
scale and save the fancy 
artwork until everything is 
working properly. 

Assemble a collection of 
carbon resistors covering as 



many values as possible be-
tween 5 and 1000 Ohms and 
then cut the leads to about 
1" in length. The leads are 
bent so the resistors can be 
spring loaded into contact 
with the bridge output con-
nector. If you have a lot of 
spare connectors, you also 
could make up a number of 
dummy loads with the dif-
ferent resistors similar to 
the one shown next to the 
bridge in Photo B. 

Any layout problems will 
be more pronounced at the 
higher frequencies, so fire 
up a 10-meter rig if you 
have one and feed several 
Watts of rf into the bridge. 
(I've used this instrument 
only on 10 meters, but it 
might work all right up to 6 
meters.) With the bridge ex-
cited, check the nulls at 
both ends of the range, say, 
with a 10-Ohm then a 
680-Ohm load. 

Both nulls should be 
deep and well defined. If 
one isn't as deep as the 
other, then there is prob-
ably something wrong with 
the physical layout of the 
bridge elements. Try mov-
ing things around some or 
try another ground routing. 
If you followed the layout 
shown, then there really 
shouldn't be any trouble. 
Remember that this is an rf 
resistance bridge and with 
resistors on the bridge out-
put, the nulls theoretically 
should be right down to 
zero meter movement. In 
practice, stray reactances 
prevent the nulls from be-
ing perfect but they should 
come pretty close to it. If 
the load does contain some 
reactance, there still will be 
a dip but it won't be to zero 
as previously mentioned. 

When you're satisfied 
with the basic bridge opera-
tion, make a temporary 
scale and mark off the posi-
tions of the nulls due to the 
collection of sample resis-
tors. Standard resistor val-
ues aren't nice round num-
bers, but with enough cali-
bration marks you can 

Photo B. Interior of the instrument, showing layout and construction details. The object in 
the foreground is a dummy load typical of those used during calibration. 

make a final scale with lines 
at 5, 10, 20, 30, etc., Ohms 
as shown on the front panel 
in Photo A. 

The wattmeter scale can 
be calibrated easily using a 
dc power supply and a 
good dc voltmeter. Remem-
ber that the wattmeter is ac-
tually reading the rf voltage 
across the 10-Ohm portion 
of the dummy load when 
there is no bridge load and 
the bridge pot is set to zero 
Ohms. Under these condi-
tions, the 0.0027-uF cou-
pling capacitor (that's not a 
critical value—anything 
from 0.001 to 0.05 will work 
as well) will charge to the 
peak value of the rf sine 
wave. 

Since the peak value of a 
sine wave is 1.414 times the 
rms value, it is easy to cal-
culate a dc value which, 
when fed into the instru-
ment, will read the same on 
the meter as some given rf 
power. A conversion chart 
for the 53-Ohm dummy 
load is given in Table 1 
along with the equation 
necessary to calculate your 
own equivalents should you 

use some other combina-
tion of resistors. Since I was 
interested in converting CB 
sets, I calibrated my watt-
meter for a full-scale 
reading of 5 Watts, even 
though the resistors can 
handle 10 Watts for short 
periods. To make the 
5-Watt calibration, feed a 
measured 22.9 volts into 
the unit, turn the sensitivity 
control all the way down 
(maximum resistance), and 
select a value for R1 that 
gives a full-scale meter 
reading. 

Now comes the hardest 
part: making the meter 
face. I don't like conversion 
charts so I made a whole 
new face for my meter. It's 
not as difficult as you might 
think, but it does require a 
steady pair of hands. 

Open the meter, remove 
the two screws holding the 
faceplate in place, and 
remove the faceplate while 
taking care not to damage 
the meter pointer. Glue a 
clean piece of white paper 
over the old faceplate using 
paper paste and not liquid 
white glue (which tends to 

dampen the paper so much 
that it wrinkles). Be sure to 
cover the faceplate evenly 
with paste so the paper 
won't have a chance to 
wrinkle. The pointer travels 
close enough to the face-
plate that it can get stuck 
on wrinkles. 

When the paste is dry, 
use a sharp knife to trim off 
the excess paper, and a pin 
to punch through the screw 
holes. Now a drawing set 
with an ink compass can be 
used to draw in a nice arc 
for the baseline of the new 
scale. Remount the face-
plate, center the meter zero 
adjustment, and make a 
light pencil mark under the 
pointer tip to define the 
zero rest position. Reapply 
the 22.9 volts and make 
another pencil mark to spot 
the 5-Watt full-scale posi-
tion. Now go down the list 
in Table 1 and mark off 
each intermediate point, 
checking occasionally that 
all of the points are repeat-
able and properly marked. 

Finally, remove the face-
plate again and finish off 
the scale graduations with 
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height until the feedpoint 
impedance is pure resis-
tance.  Depending on 
whether that resistance is 
closer or further from the 
52-Ohm target, you now 
know in what direction the 
coil must be altered to ef-
fect an acceptable match. 

Conclusion 

Of course, there are 
many other tuning applica-
tions for this instrument 
besides CB antenna conver-
sions. You will find it more 
useful than an swr bridge 
for any application which 
requires both resonating a 
load and transforming its 
impedance. As a bonus, you 
can use it to measure swr 
when the load impedance is 
mostly resistive. Me inter-
nal dummy load lets you 
adjust and modify antennas 
without danger to your 
transmitter and without 
putting a big signal on the 
air. You'll also find that the 
dummy load and calibrated 

wattmeter are a valuable 
QRP tune-up aid. Last, but 
not least, you can develop a 
real understanding of trans-
mission-line matching tech-
niques by using the bridge 
to verify some of the theory 
you read when studying for 
your ticketl• 
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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 ard 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 al-1 the features in this new 

equipment. If your dealer cannot supply you, contact 
Advanced Electronic Applications, Inc.  Brings you the 
P.O. Box 2160, Lynnwood, WA 98036 Call 206/775-7373  Breakthrough! 
Prices and specifications subject to change without notice or obligation 
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WE'RE ROLIN 
IN CRYSTALS! 

r418 

2 Meter Crystals — 83.95 each 
(10 or More — 83.50 each) 

Quick Delivery 

We Stock Crystals For: 
Clegg  Drake  Icom 
Kenwood  Midland  Regency 
Standard  Wilson  Yaesu 
Lafayette  Tempo  VHF Eng 

(Custom Crystal Orders Accepted.) 

Rolin Distributors 
P.O. Box 436 Department 7 
DuneIlen, N.J. 08812 

201-469-1219 

Precision Cut Land Mobiles Available 

ORZ  W2's and W3's... 

LOOKING FOR AEA PRODUCTS 
IN THE NORTHEAST? 

LOOK TO RADIOS UNLIMITED... 
NEW JERSEY'S FASTEST GROWING 
HAM STORE! 
Get your hands  AEA s great ReyerS 

and !sop°le antennas at Radios Unlimited 
You can reach us easily via the Jersey 
Turnpike. and when you get here you can 
TRY BEFORE YOU BUY at our in-store 
operating position Yes' Pick out any AEA 
keyer. (or any other equipment from our 

hug, Stu, h ut riarn gear). and try before 
you buy! We don't mean a little off -the-air 
diddling with the keyer.. we let you PUT 
IT ON THE AIR AND HAVE A OSO. really 
check it out under YOUR kind of operating 
conditions,.. then decide. We know AEA. 
and we know you'll select one of these 

MAUI MorseMaticTm memory keyer with 
two micorcomputers and 37 fantastic fea-
tures including up to 2000 characters of 
memory plus virtually every capability of all 
the other keyers& trainers listed below . . 

('al! .fr)r crinor /r)64 

CK-1 Contest Keyer with 500 character 
memory. soft message partitioning, auto-
matic serial number, and much, much more 

ca// for super-low price' 
MI(.1 Morse Keyer with selectable dot & 
dash memory, full weighting, calibrated 
speed, bug mode and more   

call for super-low price' 
KT•1 Keyer Trainer with all the features of 
the MK-1 above and the MT-1 below   

call for super-low price' 
MT•1 Morse Trainer for pulling up that code 
speed the easy way with automatic speed 
increase, five letter or random word length 
and more, more. more   

call for super-low price' 

itS THE EXCITING ISOPOLES THAT ARE 
0,0M  BOOMING OUT THOSE INCREDIBLE 

VHF SIGNALS WITH MAXIMUM GAIN 
ATTAINABLE, ZERO 
DEGREE RADIATION 
ANGLE AND 1.4:1 
SWR ACROSS THE 
ENTIRE BAND!   

Find them all at Radios Unlimited, plus a huge collection of new gear from all 
major manufacturers ...a big selection of used equipment bargains, all you'll ever 
need in books, accessories, operating aids, coax, connectors and parts plus a 
modern service department dedicated to keeping you on the air. It's like a perpetual 
flea market! For directions, call 
201)469-4599. 

lsopole 144 
lsopole 220 
lsopole 144 junior   
isopole 220 junior   

call for 
super-low 
price' 

ELLLLGELVLD 
1760 EASTON AVENUE, SOMERSET, NJ 08873 • (201)469-4599 

TOWERS 
Up to 200 foot 
Installed 

Tower s 
Power 
Rohn, hot-dipped gal-
vanized truss towers 

Installation by experi-
enced crew anywhere 
in New England 

Low cost kits available for 
owner installation 

60-foot  tower. IN-
STALLED  as low as 
$900! 

I'd 
‘N I 

WINDWARD 

WINDWARD 
8 River Drive (Rt 47) 
Hadley, MA 01035 

(413) 584-3510 

Information packet available 

111 
24  73 Magazine • February, 1982 Reader Service tor lacing page 



#w(A7DFN® Pen 3000 
BLAZING THE FRONTIER OF 

MICROCOMPUTER 
COMMUNICATIONS 
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SUPERIOR 
COMMERCIAL GRADE 

2-METER FM TRANSCEIVER 

11W 

FREE! 
TOUCH-TONE' 
PAD KIT INCLUDED 

COMPARE THESE FEATURES WITH ANY UNIT AT ANY PRICE 
• 8 MHZ FREQUENCY COVERAGE, INCLUDING CAP/MARS BUILT IN: Re-
ceive and transmit 142.000 to 149 995 MHz in selectable steps of 5 or 10 kHz. 
COMPARE' 
• SIZE: UnbelievEblel Only 634" by 23/8" by 934". COMPARE, 
• MICROCOMPUTER CONTROL: All frequency control is carried out by a 
microcomputer. 
• MUSICAL TONE ACCOMPANIES KEYBOARD ENTRIES: When a key is 
pressed, a brief musical tone indicates positive entry into the microcomputer. 

• 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 
• DISCRIMINATDR SCAN CONTROL (AZDEN EXCLUSIVE PATENT): The 
scanner stops by sensing the channel center, so the unit always lands on the 
correct frequency. COMPARE this with other units that claim to scan in 5-kHz 
steps, 
• THREE SCAN MODES WITH AUTO RESUME: "Sampling" mode pauses at 
busy channels, then resumes. "Busy mode stops at a busy channel, then 
resumes shorly after frequency clears. "Vacant" mode stops at a vacant 
channel and resumes when signal appears. If desired, auto resume may be 
prevented by Dressing one button. , 
• REMOTABLE HEAD: The control head may be located as much as 15 feet 
away from thE main unit using the optional connecting cable. COMPARE! 

• PL TONE OSCILLATOR BUILT IN: Frequency is adjustable to access PL 
repeaters. 
• MICROPHONE VOLUME/FREQ. CONTROL:  Both functions may be 
adjusted from either the microphone or front panel. 
• NON-STANDARD OFFSETS: Three accessory offsets can be obtained for 
CAP/MARS or unusual repeater splits. CAP and Air Force MARS splits are 
BUILT IN! COMPARE! 
• 25 WATTS OUTPUT: Also 5 watts low power to conserve batteries in portable 
use. 
• GREEN FREQUENCY DISPLAY: Frequency numerals are green LEDs for 
superior visibility. 
• RECEIVER OFFSET: A channel lock switch allows monitoring of the repeater 
input frequency. COMPARE' 
• SUPERIOR RECEIVER: Sensitivity is better than 0.28 uV for 20-dB quieting 
and 0.19 uV for 12-dB SI NAD. The squelch sensitivity is suoerb, requiring less 
than 0.1 uV to open. The receiver audio circuits are designed for maximum 
intelligibility and fidelity. COMPARE' 
• ILLUMINATED KEYBOARD: Keyboard backlighting allows it to be seen at 
night 
• TRUE FM, NOT PHASE MODULATION: Transmitted audio quality is op-
timized by the same high standard of design and construction as is found in the 
receiver. The microphone amplifier and compression circuits offer intelligibility 
second to none. 
• OTHER FEATURES: Dynamic microphone, built-in speaker, mobile mounting 
bracket, external remote speaker jack(head and radio) and much, much more. 
All cords, plugs, fuses, microphone hanger etc. included. Weight: 6 lbs. 
• ACCESSORIES: CS-ECK 15-foot remote cable. CS-6R 6-amp ac power 
supply  CS-AS remote speaker.  CS-TTK touchtone• microphone kit 
(wired and tested) 

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE 
8817 S. W. 129th Terrace, Miami. Florida 331 76 
Telephone (305) 233-3631 • Telex: 80-3356 
HOURS: 9 - 5 Monday thru Friday 
• U.S. DISTRIBUTOR • DEALER INQUIRIES INVITED IIS4 8 0 0- 3 2 7- 3 1 0 2 

CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER. 
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Police Freqs for the TR-2400 
a sleepless night for the mod squad 

I do not need to extol the 
II bounty of convenience 
and luxury Kenwood's new 
TR-2400 hand-held 2-meter 
transceiver has brought to 
VHF enthusiasts. Most 
hams, no doubt, have seen 
or read of its features—no-
tably 10 channels of pro-
grammable memory and its 
ability to scan these mem-
ories, stopping on active or 
inactive channels. Being 
strictly a VHF enthusiast, 
my mind began to drift 
when my TR-2400 arrived to 
what the next advance in ra-
dio/scanner technology 
would bring forth. It didn't 
take very long to imagine 
the first tri-band program-
mable hand-held scanner. 

COL LECTOR 
07 

Fig. 1. Vco location. 
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After all, the TR-2400 had 
broken the ground, at least 
in a single-band version. 

I also began to ponder 
the possibilities of convert-
ing the TR-2400 to the "ac-
tion band." One sleepless 
night was spent tracing the 
schematic lines and deci-
phering its method of oper-
ation. I would like to thank 
Trio-Kenwood Corporation 
for their practice of supply-
ing block diagrams and full 
schematics with their prod-
ucts. I wish all manufactur-
ers would make it a policy 
to do the same with every 
unit. This ham, for one, dis-
trusts "black boxes." 

Several possibilities 
emerged to modify the 
TR-2400 so that reception in 
the 154- to 158-MHz range 
would be possible. Three of 
them will be outlined here, 
from simple to complex. 
The simplest of these is cur-
rently working in my rig. 
The second requires moder-
ate circuit modification, 
but may not work depend-
ing on the range of the vco. 
The third method requires 
additional parts and good 

instruments to adjust, but is 
sound in theory. I present 
these here in hope that 
someone else will follow 
my theories, try to imple-
ment them, and report their 
results. I cannot because I 
begin Navy pilot training at 
Pensacola, Florida, within 
two weeks of writing this 
draft and don't have the 
time! 

Theory in Operation 

The operation of the 
TR-2400 is fairly straight-
forward as frequency syn-
thesizers go. Referring to 
your owner's manual (pages 
14 and 15) with the follow-
ing description may be 
helpful, but not necessary, 
to follow the principle of 
the synthesizer. 

Transistors Q7 and Q8 
and associated power sup-
ply pass transistors Q2 and 
Q3, respectively, form a 
complementary electronic 
switch—i.e., when Q2 is ON 
during receive, Q3 is OFF, 
and vice versa during trans-
mit. Q2 controls the fixed 
frequency receive beat os-
cillator/tripler (X1, Q1). Q3 

controls the transmit beat 
oscillator/tripler (X2, Q4). 
During transmit, positive 
bias on the base of Q7 
causes it to conduct to 
ground and turn off Q2 and 
Q8, which turns on Q3 and 
Q4. 
The output of Q4 (138.5 

MHz) and the VHF voltage 
controlled oscillator (vco, 
Q10) are mixed, filtered, 
and amplified by Q5 and 
Q6. This forms a downcon-
verter, much like the i-f sys-
tem when in a receiver. As 
shown on the block dia-
gram in the manual, the 
output of Q6 is always be-
tween 5.5 and 9.5 MHz for 
2-meter operation (144.0 
138.5 = 5.5 MHz). The full 
range is 5.4 MHz to 9.995 
MHz. In receive mode, pass 
transistor Q2 activates Q1 
(127.8 MHz) and D3. The 
output of Q1 is lower than 
Q4 by 10.7 MHz, which is 
the i-f frequency. In order 
to keep the output of Q6 
between 5.5 and 9.5 MHz, 
the vco must drop its fre-
quency by 10.7 MHz, too. 
Most of this drop is ac-
complished by D3 bypass-
ing C27 when forward bi-



ased, effectively increasing 
the value of C26 (the value 
of two capacitors in series is 
lower than the smallest 
value, bypassing one of 
them therefore increases 
the value of capacitance in 
the circuit). This lowers the 
vco frequency by about 
10.7 MHz. 

IC Q20 is a binary-en-
coded 31/2 -stage decade 
programmable counter (i.e., 
it divides by any integer, 
not just powers of two). Ac-
tually, as used here, only 3 
decades are program-
mable: units (Al-D1), tens 
(A2-D2), and hundreds 
(A3-D3). The thousands half 
stage (A4-64) is wired at one 
thousand (i.e., A4 goes to 
Vdd and B4 goes to ground, 
a binary one). Frequency 
division of the signal from 
Q6 is therefore 1000 plus 
whatever is loaded into 
Q20 by the microprocessor, 
Q25 (and interface ICs Q23 
and Q24). Divisors range 
from 1080 at 143.900 MHz 
to 1999 at 148.495 MHz, the 
limits of the TR-2400. 

The phase comparator 
reference frequency (5 kHz) 
is derived from X3 (10.240 
MHz) and fixed binary di-
vider IC Q22. To get 5 kHz 
in this case, a divisor of 
2048 is used, which is 2", 
hence pin Q11 on the sche-
matic. 10,240 kHz + 2048 = 
5 kHz. 

The divided outputs from 
both IC Q22 (reference) and 
IC Q20 (signal) are fed to IC 
Q21, the phase comparator. 
Any difference between 
phases in the two signals 
(usually caused by a dif-
ference in frequency) causes 
an error voltage to appear 
at pin 1, "AMP OUT." This 
output is proportional in 
magnitude to the phase dif-
ference of the two signals. 
This error voltage is applied 
to D2 (actually a varactor 
diode) to tune the vco fre-
quency and hence correct 
the phase difference the 
comparator in IC Q21 
senses. Simultaneously, this 

voltage is fed to four varac-
tors in the front end (D1-4) 
to ensure peak tuning 
across the band in the re-
ceiver front end. The error 
voltage was measured at 
nearly 1/2 volt per mega-
hertz of frequency change. 

Back to the beginning for 
a moment. The trans-
mit/receive switching volt-
age used to drive Q7 and 
Q8 is closely associated 
with the biasing voltage for 
diodes D9 and D8/D27. 
These diodes select the 
routing of the vco output 
signal to either the receiver 
(D9) or the transmitter 
(D8/D27) as it is needed. 

To complete the theory 
of operation, the deviation 
for transmitting is devel-
oped in the vco. Output 
from microphone amplifier 
IC Q13 is applied to D5 in 
the vco, another varactor. 
Thus, modulation is true 
FM, produced directly at 
the VHF frequency without 
the use of frequency multi-
pliers. 

Conversion 

The most commonly 
used portion of the VHF-hi 
public service band of 
usual interest lies almost 
exactly 10 MHz above the 
2-meter amateur band (154 
to 158 MHz). The transmit-
ter frequency from the vco 
(143.9 to 148.495 MHz) is an 
appropriate injection fre-
quency to the receiver for 
nearly the same range 
(+10.7 MHz =154.6 MHz 
to 159.195 MHz). 

The only trick necessary 
to accomplish this higher 
injection frequency is to 
use the higher-frequency 
transmitter beat oscillator 
(Q4) with the receiver and 
turn off the receiver beat 
oscillator (Q1) and D3. Two 
wires can be rerouted 
through the S. TONE switch 
(if not being used) to shift 
the receiver up band. No 
critical or sensitive circuits 
are disturbed, so perfor-
mance is virtually ensured. 

96V DC R , 

474 

VCV 
LINE IN 

46 1666 MHz 11 32 

208 F 
459333MHz  11X2 

LM 358 

COLLECTOR 07 

86 
4706 

91   
1)Or i 

TO C2 

T. TO C2, C4 
JUNCTION 

TO VCV LINE 
RI. 2, a, 9 

Fig. 2. Suggested circuit. Note: LM358 is a dual op amp in an 
8-pin DIP designed for single-ended power supplies. 

In operation, the collector 
of Q7 is bypassed to 
ground, which switches the 
oscillators, as needed, but 
not the radio circuits. 

The Mod 

Turn the radio off and 
the TX offset to BU OFF. Re-
move the four rear screws, 
back cover, battery cover, 
battery pack, and the two 
screws beneath the battery 
holder. Disconnect the bat-
tery. Locate the empty area 
in the center of the rear cir-
cuit board where the tone 
board would go. Find the 
red  (V+)  and  black 
(ground) wires and short 
them together (use a piece 
of insulated wire if you 
like). The red line will be 
disconnected from V + in a 
moment. Replace the back 
cover without screws. 
Turn the radio over, face 

up. Carefully lift the face 
plate up and off to the right. 
All these ICs are CMOS and 
could possibly be de-
stroyed by static charges on 
loose fingers or tools. There 
is no need to touch these, 
so don't! Note: You will be 
on a remote lead of the 
microprocessor (PA2), but 
this lead has static protec-
tion (C9, R66). 

Find the S. TONE switch 
assembly in the top, center. 
Just to the right of this 
switch is a black wire 
marked B1. Follow this wire 
down to the bottom edge of 
the board. Remove this one 
end of the wire from this 
point by cutting or un-
soldering it. This discon-
nects the red wire on the 

bottom board from V+. 
Lay the black wire aside. 
In the lower left corner is 

a shielded portion of the 
circuit. This is the vco. At 
the top of this box is tran-
sistor Q7 and its associated 
resistors. To the right, in the 
2 o'clock position, is R18. 
See Fig. 1. The wire lead of 
R18 is the connection point 
for the end of the black 
wire removed above. The 
lead on R18 has a ceramic 
coating for insulation, part 
of which must be removed 
to make a place to solder 
the black wire. This coating 
will chip away easily under 
a pen knife, razor blade, or 
even serrated plier tips if 
done very gently. After 
removing the insulation, 
solder the black wire to the 
resistor lead quickly. These 
small resistors won't handle 
much heat for long. Don't 
break the circuit. This is just 
a convenient attachment 
point. 
That is the entire modi-

fication. Put the case to-
gether, careful not to pinch 
any wires, and connect the 
battery pack. Be careful not 
to overtighten the screws. 
Turn the radio on before 
moving the TX OFFSET 
switch from BU OFF. 

Operation 

This modification causes 
the ON AIR indicator to be 
on when the S. TONE 
switch is depressed. The 
transmitter is not on. The 
microprocessor (pin PA2) 
reads the collector of Q7, 
which you just shorted tc 
ground, as the transmitter 
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In TN. call 901-683-9125 

MEMPHIS AMATEUR 
ELECTRONICS 

(Formerly-Germantown-Sere-Rose) 

Authorized Dealer for Kenwood, Yaesu, !corn, 
Drake, Mirage, AEA, Info-Tech, Ten-Tec, MFJ, 
Cubic, and B&W. 

MON-FRI 9:00-5:00 
SAT 9:00-12:00 

139 

Write: 1465 Wells Stat. Rd., Memphis, Tn. 38108 

Only the transmit beat os-
cillator is on. While in this 
mode, I suggest you keep 
the F LOCK ON and the TX 
switch in the STOP position 
to avoid inadvertent trans-
mission while monitoring. If 
you do transmit, the trans-
mission will be in the 
amateur band as usual.The 
transmitter is not shifted up 
band by this modification. 
To receive the desired 

new channel, subtract 10.7 
MHz from the known fre-
quency (e.g., 155.61 MHz — 
10.7  144.91). Make sure 
the S. TONE is off (up po-
sition) and program the 
radio as usual for the cor-
rected frequency (e.g., 
4.910). Now depress the S. 
TONE switch. As the ON 
AIR flag appears, your 
radio is tuned to the new 
channel. 
While in this mode, the 

keyboard will not function, 
just as if you were transmit-
ting; thus, there is no band 
scan or memory scanning. 
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These features may be re-
gained by the more com-
plex modifications, or by 
isolating pin PA2 of the mi-
croprocessor and keeping it 
near Vcc (which I do not 
recommend). If the radio is 
turned on with the S. TONE 
switch already depressed, 
an incorrect display is likely 
to occur. Simply turn the S. 
TONE switch off, then on 
again to correct the read-
out. Receiver sensitivity in 
the new band will fall off 
because varactors D1-D4 
(tront end) are not being 
properly tuned for this high-
er range. However, sensitiv-
ity remained sufficient to 
receive my local sheriff's 
department near the edge 
of the county. 

Other Theories 

The best theory requires 
some careful circuit work, 
but has great promise. Ba-
sically, if you add 2000 to 
the divisor at IC Q20, all fre-
quencies would be shifted 

up by exactly 10.0 MHz. 
This is easily done by lifting 
B4 from ground and con-
necting it to Vdd, or A4. 
Thus, programming would 
be just as on 2 meters—just 
the last 4 digits of the fre-
quency, without the need 
for a correction factor. Us-
ing this higher divisor would 
allow using the receive beat 
oscillator and keep band 
and memory scan capa-
bility. 

The easiest way to keep 
the vco working 10 MHz 
higher than usual above the 
receive beat oscillator is to 
isolate D3 in the vco by 
breaking the control line 
from Q2. An additional 
switch would be needed to 
switch it back in for normal 
two-meter operation. 

A more extensive circuit 
addition may yield better 
results. The AMP OUT line 
from IC Q21 goes from 
about 1.2 volts to 3.4 volts 
(a range of 2.2 volts) from 
143.9 MHz to 148.5 MHz (a 
spread of 4.6 MHz), or 
roughly + .5 volts/MHz. 
Thus, to go 10 MHz higher 
would require about 5 volts 
more, in addition to 3.4 
volts, for a maximum swing 
of 8.4 volts. This is below 
the battery voltage and is 
therefore feasible, but may 
not be practical. There are 
several limiting factors that 
must be checked before im-
plementing either modifica-
tion: 1. capacitance range 
and response curve of D2 
for these voltages; 2. main-
taining the supply voltage; 
and 3. will IC Q20 handle an 
input frequency of 20 MHz? 

The output of the AMP 
OUT line of IC Q21 is limit-
ed to Vdd, the supply volt-
age from regulator Q9. This 
is 6 volts, or about 10 MHz 
of total possible spread, us-
ing 1 volt as a minimum 
figure and linear mode of 
operation from D2. One 
possible solution to this 
limited voltage swing is an 
amplifier stage with a volt-
age gain of 2 connected to 
the battery line. The output 

would feed varactors D2 
and D1-D4 in the front end. 
This may tune not only the 
vco over the full 15 MHz, 
but also the front end to 
maintain sensitivity. How-
ever, it may be impractical 
to use the unregulated bat-
tery voltage. Low batteries 
and varying load conditions 
(e.g., audio) may cause volt-
age fluctuations and insta-
bility in the vco. 

Still one more option ex-
ists. Alternating X2 with a 
crystal for 45.9333 MHz 
would shift the transmit 
beat oscillator exactly 10.0 
MHz above the receiver os-
cillator instead of 10.7 
MHz. These crystals would 
be switched in or out by 
means of their ground con-
nection. These two crystals 
(X2 and X2A) would differ 
by less than 250 kHz, so the 
bandwidth of the oscillator 
should not be a problem. 
The accurate tuning of 
these crystals is imperative. 
To tune the front end, an op 
amp could be used in a volt-
age summing circuit. (See 
the suggested circuit in Fig. 
2.) 

The trimpot would be ad-
justed to add a preset value 
to the vcv (varactor control 
voltage) line to feed the 
front end (only) when 
switched in. When not in 
use, both sides of the pot 
would be grounded so it 
would add zero volts for 
normal operation. Note: 
X2A may also work on the 
receive oscillator side if Q1 
is broadband enough, and 
D2 will work on a higher 
voltage. If so, change R3, 4, 
and 5 (Fig. 2) to 220k and 
connect the vcv line to D2 
as well. Eliminate the con-
nection to Q7. This will re-
store memory scan again. 
It is my hope that some-

one else will pick up on 
these ideas and work them 
out to completion. In emer-
gencies, such capability to 
switch between ham and 
police or fire department 
channels could prove very 
valuable. 
Good monitoring!• 



ICOM Presents the 

MMICOM IC 25A 

2 
nches 
high 

Imagine..25watts/5 mem-
ories/2 scanner systems 
in a 2"H x 51/2 "W x 7"D 
2 meter transceiver! 

A very small package with a 25 watt 
punch, the IC-25A is a full featured FM 
transceiver for the space conscientious 
operator. Nearly the same size as an auto-
motive AM radio, the IC-25A will fit in 
places usually considered impossible for a 
one piece 2 meter transceiver. The IC-25A 
is no lightweight when it comes to features: 
• 5 memories. Store your favorite fre-

quencies. 
• Priority channel. Monitor your most 

important frequency. 

Mar 

• 25 watts high/1 watt battery saving 
low power. 
• Touchtone' mic standard. .no extra 

cost...to work your favorite autopatch re-
peater. 
• Full band scan/programmable scan 

(set your own limits)/memory scan... .all 
with automatic resume after preset delay or 
carrier drop. 
• 2 VFO's with data transfer standard. 
• 2 tuning rates 5KHz (A VFO) or 15 

KHz (B VFO). 
• Nor/Rev switch for instant monitor-

ing of repeater inputs. 
• Memory back up power supply option 

holds memory when attached. 

Actual Size.  - 
(Clip this actual photo out and try it in your car.) 
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Those Amazing Bobtails 
the current-fed connection 

The Bobtail antenna sys-
tem described in the 

references has created 
quite a stir. Various com-
binations of construction 
methods and feed systems 
have been suggested 
through a great deal of cor-
respondence between vari-
ous amateurs. 
A nagging problem has 

been the lack of a satisfac-
tory explanation of the op-
eration of the antenna 
when it is current fed. It is 
hoped that this article may 
shed some light on this sub-
ject and spur others on to 
try this excellent antenna. 
To begin, we need a cou-

ple of definitions: 1) Volt-
age feed—feeding an an-
tenna at a point where a 
voltage loop (or maximum) 
occurs. 2) Current feed— 
feeding an antenna at a 
point where a current loop 
occurs. 
Antenna theory shows 

that whenever you have 
two vertical radiating ele-

ments spaced 1/2 wave-
length apart, the radiation 
will be reinforced in a direc-
tion perpendicular to a line 
drawn between the anten-
nas. By using three vertical 
radiating elements (or four, 
five, or more) all spaced 1/2 
wavelength apart, the radi-
ation will be reinforced in 
the same directions as be-
fore, approximately propor-
tionally to the number of 
radiating elements. Such an 
antenna is known as a cur-
tain. Because our antenna 
has only three elements, it 
is known as a short, or Bob-
tail, curtain. 
Curtain antennas of the 

type described are bidirec-
tional, with radiation pat-
terns that look like elongat-
ed figure-eights viewed 
from the top of the antenna 
looking down. The figure-
eight pattern extends per-
pendicularly from a line 
drawn between the anten-
nas, and when many ele-
ments are phased, the fig-

I/2X  a 4 -INSULATOR  x 

I/4X I I/4 X. 

COAX 

CENTER 

SHIELD 1 

CONDUCTOR 

Fig. 1. The current-fed Bobtail. 
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1/4 

ure becomes longer and 
skinnier and the result is a 
bidirectional beam: a 
broadside array. 

In order to understand 
the operation of the Bobtail 
curtain antenna, one must 
consider the antenna cur-
rents in terms of their mag-
nitude and phase relation-
ship. Ideally, in an antenna 
of this type, all radiation is 
from the vertical elements, 
and little or no radiation oc-
curs from the horizontal 
sections (flat-top portion) 
because these exist merely 
to achieve the proper phase 
relationship between the 
vertical elements. 

Heretofore, the Bobtail 
has been voltage fed by 
means of a coupling net-
work attached to the bot-
tom of the center element, 
although it is possible, if de-
sired, to attach the cou-
pling network to the bot-
toms of either of the verti-
cal end elements. 

For many reasons, in-
cluding convenience, ease 
of matching, simplicity, 
elimination of coupling net-
works, and other factors, it 
has been considered desir-
able to find another way of 
feeding the Bobtail, and 
such a method has been 
reported as having been 

used with success by a 
number of different ama-
teurs. Here's how it works: 

In Fig. 1 observe that the 
Bobtail array, as before, 
consists of the three quar-
ter-wave vertical elements 
at A, B, and C. The two end 
elements at A and C are es-
sentially a portion of the 
flat-top and connected di-
rectly thereto. 

The center vertical ele-
ment is separated from the 
horizontal flat-top portion 
by a small insulator at G, 
and the conductors of a 
coaxial feedline are at-
tached to the flat-top and 
to the vertical element, 
across the insulator, with 
the center conductor con-
nected to the vertical, and 
the braid connected to the 
exact center of the flat-top, 
at B. 

Vertical element A is sep-
arated by 1/2 wavelength 
from element B. and verti-
cal element B is separated 
by 1/2 wavelength from ver-
tical element C. Flat-top 
sections A-B and B-C act as 
phasing lines to make the 
current relationships in the 
antenna come out properly, 
i.e., the current in section 
A-B is 180° out of phase 
with the current in B-C, and 
therefore they cancel. 



STILL MORE 
USABLE ANTENNA 
FOR YOUR 
MONEY . . . 
PLUS 30 Meters! 

Butternut's new HF6V 

automatic bandswitching 

vertical lets you use the 

entire 26-foot radiator 

on 80/75, 40, 30. 20 and 

10 meters (full quarter-

wave unloaded perform-

ance on 15 meters). No 

lossy traps. Butternut's 

exclusive  Differential 

Reactance Tuning"' cir-

cuitry uses rugged ce-

ra mic  capacitors  and 

large-dia meter self-sup-

porting  inductors  for 

radiation efficiency and 

DX  performance  un-

matched by conventional 

m ultiband  designs  of 

comparable height. 

For complete information 

concerning the HF6V B-

other Butternut products 

see your dealer or write 

for our free catalog. 

B U TTE R N UT 

ELE CT R O NI C S 

C O. 

GARY AIRPORT 

BOX 356E Rte 2 

SAN MARCOS, TX 78666 

lommallr 

DAI WA Communications 
Essentials 

Simultaneous SWR/Forward  & POWER METERS 
& Reflected Power Readings 

Model CN-62013 (New 2 Kw Scale) 

,40:44N7= -1. 

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. 

Frequency  30 MHz 
(Including W  ds) 
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 Automatic 
Tuner 1, 5 or 10 Watts (Set by rear 
panel switch) 
Tune-up Time: 45 Seconds Max. 
Power Requirement: 13.8 VDC/.2 Amp 

Toleran 
Input/output Impedance: 50 Ohm 
Connectors: SO-239 

Model CN-720B (New 2 Kw Scale) 

1,1111111111111111 

1111 

Frequency Range: 1.8-150 MHz 
SWR Detection Sensitivity: 5 Watts min. 
Power: 3 Ranges (Forward, 20/200/2000 Watts) 

(Reflected, 4/40/400 Watts) 
Dimensions: 180 x 120 x 130 mm, 

7 x 4.75 x 5 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 x 85 x 120 mm; 

7.12 x 3.37 x 4.75 in. 

Power Rating: 2.5 kW PER 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 

Phone (213) 537-5200 

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



The currents in the ver-
tical elements are in phase 
and add because the cur-
rent is traveling in the same 
direction at any given in-
stant (but the currents are 
not equal in magnitude). 
The reason for this is that 
the vertical elements are 
each only 1/4 wavelength at 
the operating frequency. 
The current divides be-
tween the vertical elements 
in a ratio of two to one. 
In order to satisfy the 

phase requirements, the 
magnitude of the current in 
the end elements must 
equal the magnitude of the 
current in the center ele-
ment. Since there are two 
end elements and only a 
single center element, the 
current in the center ele-
ment must be twice that in 
each of the end elements. 
If you study Fig. 1, you 

will notice that for a par-
ticular given half-cycle, the 
+ and — signs are as 
shown, changing sign at 

Vr - le' reered the market! 

MM576611 

VERSATILE M PI NSC 
USER PROGRAMMABLE CHIP 
• Any key sequence including constants 

and data entry points may be stored 
,ulsrnalirally in the Load Mode and 

e xecui ed in the Run Mode 
• 102 step storage capacity of an to 7 
oitierent keys arranged na 12x 4 IMP. X 

its possible to build many Protects vent this 
duo Pin outs and specs supplied wit order 

=C1000.31  $4.95 

8100M  Calor Sant Crystal 

3 579545 Moo 

COPPER CLAD 
S10024  P'  Double Wed PC 

Material 10-101 
Efloh  121 

LINE PRINTER 
HAMMER DRIVER BOARD 

'or =MJE800 Si/ loon Llm hop 

boo NPN Mr 750 1 5.41 About 
$I30  *0111. OvIn VO 1144001 

diodes Pius S1100011 Chins  T 

IO W. Package is has tor only 
$19 95 310027 

each 1/2-wave point. We 
have assumed the feedline 
to be exactly 1/2-wave-
length long. The arrows be-
tween the plus and minus 
signs show the direction of 
current during the particu-
lar half-cycle we've chosen 
to illustrate. During the 
next half cycle, note that 
the polarity at each of the 
half-wave points will 
change and the current ar-
rows will reverse direction, 
but also note that, once 
again, the currents in flat-
top sections A-B and B-C 
will cancel. The currents in 
the vertical elements will 
again add in-phase in spite 
of the fact that their direc-
tion is reversed. Thus, on 
each half of every full cycle 
the vertical elements al-
ways add in-phase and the 
flat-top sections always 
cancel. 

Interesting Side Notes 

If you turn a current-fed 
Bobtail upside down, it 

S WATCH dik, 
GUTS  W 

looks like a much more 
familiar antenna system. By 
eliminating the phasing line 
(flat-top) and substituting 
ground, you have three 
1/4-wave verticals spaced a 
1/2-wave apart. This is very 
common practice in anten-
na systems, for example, in 
the broadcast industry for 
directional beaming. 
The disadvantage of all 

but perfect ground systems 
is the resistance loss in im-
perfect conductors. Con-
sider, now, what happens 
when we use the Bobtail ar-
ray: The "ground" becomes 
the horizontal wire or flat-
top—nearly loss-free com-
pared to ordinary ground 
and, better still, elevated 
above earth by at least a 1/4 
wave. 
What this means is that 

the antenna becomes more 
efficient and the radiating 
portion is raised. The high-
current portion of an anten-
na is the portion which does 
the biggest share of the 

radiating and that is why it 
is best to get it as high and 
as in the clear as possible. 
The Bobtail array accom-
plishes these things and, 
therefore, is a good antenna 
compared to one in which 
the radiating portion is low 
and the losses in ground re-
sistance are high. 
One more item. Radia-

tion from a Bobtail is ver-
tically polarized and there-
fore, when placed as in the 
configuration shown in Fig. 
1, exhibits not only gain, but 
a very low angle of "take-
off," as is typical of many 
vertical radiators. Hence, 
it's a good DX antenna.• 

References 
1. Jerrold A. Swank W8HXR, 
"The 20-Meter Double Bobtail," 
73 Magazine, May, 1980. 
2. Jerrold A. Swank W8HXR, 
"The Amazing Bobtail . . . Our 
Readers Respond," 73 Maga-
zine, December, 1980. 
3. Alan Kaul W6RCL, "The Bob-
tail Curtain: Round Three," 73 
Magazine, July, 1981. 

CPLUG INTO SAVINGS!  

S10309  LED WATCH GUTS 
{untested)  .73 

510010  LCD WATCH GUTS 
luntestedl  .7S 

SPECIAL  Mi. and Match BUY lout watch puts 

to, $2 10 

010014  Malontla 41111.1 Crystal Omit 
50 in 4M11/ Out OIL Compatible 
roan outs  4.13 

210006  11113wpasat LEO Ian 
Graph O wl  3.3e 

010023  Solder  Lea 
As  50 Popular 
Sires Just 52 lo 

SHOCKING SAVINGS 
1110061  15V N Cell if vereadyi 

Thrs will on you watch 
outs a lot lender than a 
button cell' S 25 

BIOKO Right Angle Mono Jack 
PC Mount, 20C each 

h 10000  Acid Brush 250 each 5 
51 00 

11 10001  Solder Brush 50C each 3 
51 00 

W10000 18 3 6' I. ine Cord 52 n5 
55 00 

S1C031  PARTS N U N 
the perfect way to ha w your parts 

Winne budget, Welowd all sorts at 
neat resistors &Laths caps cs 
etc  0.55 

V4 WATT 
RESISTOR 

ASSORTMENTS 
133011311011  RICE 

MO M  Resistor Assortment A 
10 each 1 chm 1 5 ohrn 
Doan 27 ohm 3 ohm 36 
Seen 4 7 ohm 5 6 ohm 68 
ohm 8 2 ohm  $2 10 

AlC0134  Resistor Assortment B 
10 each 10 ohm t2 ohrn 
15 ohm 18 ohm 22 ohrn 
27 ohm 33 ohm 39 chn 
47 awn 56 don  295 

A10005 Resistor Assortment C 
10 each 68 awn  ohn 
100 don 120 ohm 
150 ohm 180 ohm 
220 ohm 270ohm 330 
ohm 390 ohm  295 

A10006  Resistor Assortment D 
10 each 470 ohm 
560 ohm 6M)chm 820 
ohm 16.1 26. 156 1 116 
2 26 2 71(  295 

A10007  Resistor Assortment E 
10 each 3 31( 3 96 4 76 
5 SC 6 tat 826 101( t26 
156 i8a  295 

AX/306  Reastor Assortment F 
10 each 226 27% 336 
396 471( 566 6130 021( 
100k. 1206  295 

0 9  Resistor Assortment G 
10 each 1506 MCP 2206 
2711( 330K 3906 4706. 
56Cel 6806 0200  295 

AiX110  Resistor Assortment 11 
10 each 1M 1 214 1590 
1 ISM 2 2M 2 OA 3 314 
391A 4 71A 56M  295 

1110011  Resistor Assortment AM 
Includes all resistor 
assortments I800 
Precesi  17 95 

X10003 
a  @ 2001AA ADAPTOR 

$t 95 se 

INSTANT 
REBATE 

Olsen your ,rae, • .tals $55 or moot 

you may take 33 on the total ot your 

Ortkr 

KS almost like haling a five dollar 

boll. 

SHOCKING SAVINGS 
CONT. 

610042  1000MFX25V 
Electrolytic MI 

35e ea eu,k paic, 10-3 00 

113002  22 44 156 Tin Eng, 
Connector 950 

Electronic Sale, Inc. 
Phone (206) 682-5025 (in Wash. State) 
2300 First Ave., Seattle, Washington 98121 

JANUARY SPECIALS 
6-PACK CALCULATORS 

86.95 
Unbehevable Assortment,. 

Factory lemons — most are easily repaired 
National Semiconductor 

GUARANTEED DEFECTIVE! 

S20 00 coo U.oy sift  00 a .010013. 

For Phone Orders: 
TOLL FREE HOT LINE 

1-800-426-0634 
For Areas Outside Of Washington State 

(Including Alaska & Hawaii) 

TER MS' Minimu m order $10 00 U S Funds Only  Open ac-
count to schools and govern ment agencies  All orders 

shipped U PS or PP , Add 10% (postage & handling) for or-
ders under $100 00 For orders greater than $100 00. well pay 
the freight  Back-ordered items shipped prepaid  Washing-
ton State residents add 54 % sales tax  MasterCard & Visa 

accepted ' C 0 D's add $2 00 extra 

We reserve. the right to limit quantities  All items subiect to 
prior sale  We reserve the right to substitute manufacturers. 

MG M 
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When it comes to 

AMATEUR 
RADIO QSL's 

•C̀ 

it's the 

ONLY BOOK! 
US or Foreign Listings 

lc"2 ca DOS 
NOW READY! 

Here they are!  The latest editions. Worlo 
fa mous  Radio  A mateur  Callbooks,  the 

most respected and complete listing of 

radio amateurs.  Lists calls, license classes, 

address infor mation. 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. 
Place your order for the new 1982 Radio 

A mateur Callbooks, available now. 

Each  Shipping  Total 

$18.95  $3.05 $22.00 

$17.95  $3.05 $21.00 

Order both books at the sa me time for 
$39.95 including shipping. 

Order fro m 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 

4* 11 Emblem Patch 
1.„„.uR 00 0,  only S2.50 postpaid 

Pegasus on blue field, red lettering. 3" wide 

x 3" high. Great on Jackets and caps. 

ORDER TODAY , 

C al I 13 0 0 k INC 
RADIO AMATEUR 

Dept.  t3 

925 Sherwood Drive 

Lake Bluff, IL 60044, USA 

DOUBLE BAZOOKA 
COAXIAL ANTENNA 

• Injection Molded Plastic Fittings for Strength, 
Durability and Weather-proofing. 

• Broad Banded Low VSWR 

• No Tuner or Balun Required 
• Feed With Any Length 50 Ohm Coax 

• Power Handling Capacity - Two Kw 

• Not A Kit • Ready For Use - Made In USA 
• Steel Eyeletts For Installation and SO-239 
Fitting Are Molded Into Antenna 
80 or 40 Meter  39.95 ea. 
20, 15, or 10 Meter  34.95 ea. 

PCWSP E8k1 8Y8i60143 
1007 Cypress  ,96  g al k 

LWO W  West Monroe La 71291 

—  — 

Payment enclosed 

VISA  L MC 

Card  no. 

Signature 

Name__ 

Address   

City_ 

Exp.  date 

State  7,, 

Designed and Built by J. W. Miller Div. 

I. 

New Automatic Antenna Tuner 
Auto-Track AT 2500 

• Power Capability: 2500 W PEP. 

• Frequency Range: Continuous 3.0 to 30 
MHz (including WARC Bands). 

• Impedance Matching: 10 ohms to 300 
ohms to 50 ohms resistive. 

IN 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). 

III Power meter displays RMS with con-
tinuous carrier and automatically displays 
PEAK when driven with SSB signal. 

Dealer 
Inquiries 
Invited 

.- 30e 

• Average "Automatic" tune-up time: 15 
seconds or less. 

• Tune-up time not affected by power level; 
can be as low as 1 W (5-10 W preferred). 

• Power requirements are 115/230 VAC 50-60 
Hz. 10 W operating/5 W standby; or 13.5 
VDC, 1 A operating/.5A standby. 

• Antenna tuner packaged 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 subject to change without notice 

19070 REYES  BELL INDUSTRIES 
AVE. • PO BOX 5825 

Al COMPTON, CALIFORNIA 90224 

Phone (213) 537-5200 

See LIS( of Adverlosefs on page 114 73 Magazine • February, 1982  33 



David I. Brown W9CC/ 

Route 5, Box 39 
Nobiesville IN 46060 

Shoot the Moon! 
visual tracking for your [ME array 

G 

7,! WW- 0371 

0 0 

0  

0 ® 0 8 \ + 

c, e 

_ 
Fig. 1. Video monitor screen presentation. White squares 
with numbers are the maximum number of squares that can 
be lit. Dark areas are never lit. One possible moon image is 
shown by circle C-1. This would light squares 6, 10, 11, and 
14. Adjust your lens or lenses for approximately this kind of 
spot size. The numbers correspond to the LDRs in Fig. 10. 
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s your OSCAR or EME 
I array all automated for 
tracking? Mine is, but I still 
wanted a means of visually 
tracking in a manual mode. 
This article details the sim-
ple "moon" camera I came 
up with to look at the moon 
while I stayed comfortably 
in my basement (Indiana 
winters get cold!). It also 
makes a fine motion detec-
tor or low-resolution sur-
veillance camera. 
Take a look at Fig. 1 for a 

moment. What I have is the 
screen of a TV set or, in my 
case, a video monitor. 
There is no reason why you 
can't feed the video output 
of my simple camera to one 
of the TV game modulators 
and pipe it into any TV set 
as rf on whatever channel 
the game modulator out-
puts on. 
As shown, the spot or im-

age of the moon has been 
concentrated into a round 
circle that just illuminates 
one or more of the photo-
sensitive devices (more on 
them later). Whenever light 
shines on these devices, 
their resistance is greatly 
lowered and I sense that 
change to light a square on 
the monitor screen. In order 
to have the different posi-
tions on the screen repre-
sent different aiming posi-
tions of the antennas, there 
are two main requirements. 

The first and easiest is 
that the camera be phys-
ically boresighted to the 
antenna. That's just a fancy 
way to say that it has to be 
aligned to look where the 
antenna is looking. 

Secondly, the photo de-
vices must be arranged in 
an array that duplicates 



what you want to see on the 
screen and then scanned in 
step with the monitor scan-
ning. These last two require-
ments are met easily using 
the circuitry and board lay-
outs provided by this arti-
cle. 
Since I have started you 

out at the photo-sensing 
end, let's begin there on the 
circuitry and boards. The 
first thing you will notice is 
all the boards are round in-
stead of square or rectangu-
lar. This allows for mount-
ing in a round enclosure 
(details later, under Me-
chanical Assembly). The 
first board to consider is the 
LDR Board, shown in Figs. 2 
and 4. I used light-depen-
dent resistors (LDRs) as pho-
to devices; mine are about 
" in diameter at the light-

input end. This allows the 
array of 16 LDRs you see 
the pattern for to fit easily 
on my round board. 
To mount the LDRs in the 

board, you need sockets of 
some kind. This avoids di-
rect soldering and the pos-
sible altering of the resistive 
characteristics of the LDR. I 
highly recommend an item 
called a matrix pin by AMP, 
Inc.; it is their part number 
380598-2. These are single-
terminal push-in sockets 
and are sold by many parts 
houses and the magazine 
advertisers. Just drill out 
the circles to hold the 
sockets of your choice and 
load the board up as shown. 
All leads come to the 

board from the copper side 
and pass through their 
holes, leaving a small 
amount of the stripped lead 
on the copper side to solder 
to. When this board is com-
plete, there should be 
seventeen leads 4" to 5" 
long coming off the copper 
side. (Use different colors 
to avoid confusion.) 16 
leads are to one side of 
each LDR, and one lead is 
common to all LDRs and is 
called the video lead (VI D). 
There is really no easy way 
to test the board at this 
point, so set it aside and go 
to the counter chain sche-

Fig. 2. Foil side of LDR board. 

matic in Fig. 3. The cor-
responding foil and compo-
nent sides are shown in Figs. 
5 and 6. 
The counter chain should 

go together quickly, and it 
can be checked out fully 
when completed— less any 
other boards. Load the 
board as shown and then 
check the test points using 
a frequency counter or os-

cilloscope at each test 
point against Table 1. The 
starting point is at the 555 
IC, as this is the master 
clock. It should run at 
122.88 kHz, and you adjust 
to that using the PC board 
thumbwheel pot, Ra. The 
set you use for a monitor 
will more than likely lock 
up (have steady sync) if the 
clock is from 122.0 to 123.5 

kHz, but you may have 
something called flutter 
due to a difference be-
tween your divided-down 
vertical (59.57 to 60.3 Hz in 
the clock range just given) 
and the proper 60-Hz rate 
used to avoid beats against 
the power line 60 Hz. 
The wide range of toler-

ance on most TV sets 
allows you a lot of leeway 

11111111r 

CLOCK 

A 

F 

4700 
MI5  

FT, 

TO FIG 7 
DECODERS 

'NC 

14 

.5V 

5 2 9 8  o 

A 8  0 

COLUMNS 
7490 

RS 

•5V 

  RA 

C2 

555 

1111111111 =1110 
/17 C2. 01 MYLAR 

TO FIG 7 
DECODERS 

•Sy 

Is  2 9 8 

32 ROW 
7490 

RS 

2 0 6, T 

/77 /77 

Fig. 3. Counter chain. Set for a frequency of 125 to 126 kHz at F Tptest point. For this appli-
cation, Cl = 220 pF, Ra = 10k thumbwheel PC pot, Rb = 18k, ¼-W fixed resistor. General 
formula is: f = 1/T = (1.44)/Ra + 2Rb) x C. 
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TO DECODER BOARD A 

P 

e-nhe • 

O N ., • 

• 

M.P. 
• 6, "41 • 

0-"."-. • 

• •  • onn-o • 

0, 0 0 

• •-•Nek. 

• 

• 

• • •,/,..0 • 
M P  M P. 

VLIEnAD 

M P 

• LEADS FROM DECODER 
BOARD B 

INSERT FROM COPPER SIDE-
SOLDER- CLIP EXCESS ON 
COMPONENT SIDE BEFORE 
INSERTING  LDRS 

• 

AMP SOCKET PIN 

P MOUNTING 
POST LOCATION 

PLUG IN LDR 
1161 TOTAL 

Fig. 4. Component side of LDR board. M.P. designates 
mounting post (threaded spacer) locations. Use alternate 
locations between any board pair, thus only three spacers 
looking like a triangle between any board pair. Small circles 
are socket pins for LORs. Solid dots are leads from decoder 
board B and should be inserted and soldered from the cop-
per side and excess lead on component side clipped off 
flush with board. Resistor symbols are LDR locations. 

M. P. 

B C 

A 

14 

7490 

M P 

14 

14 

B' 
C' 

7490 

7493  7473 

14 
I 220pF 

MICA 
1 

1)::  4 555  5 

NOTE - SEE TEXT 

M P MOUNTING POST 
LOCATIONS 

1.01 
MYLAR 

IA P. 

7 

NOTE 

NOTE 

AI P. 

M P. 

P',AN-o RESISTOR 

o--)1-e CAPACITOR 

JUMPERS 

0  TEST PT 

Fig. 6. Component side of counter chain board. Standard 
schematic symbols are used to show component mounting 
locations. Solid lines connecting dots indicate jumper 
leads. Circled x indicates test point. 

in the setting of Ra where 
the set will lock up and look 
alright. If you can't get 
things as good as you want 

Fig. 5. Foil side of counter chain board. 
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using a 10k pot for Ra and 
jumpers in the fixed Ra 
positions, a smaller pot can 
be used along with fixed re-
sistor(s) to allow Ra to ef-
fectively tune slower. You 
would have to find the two 
extremes of Ra settings that 
create a locked-up picture, 
measure the resistance of 
Ra in each case, and use the 
difference as the new Ra 
value. Then fixed resistors 
make up the jumpers. Re-
member, the total must be 
10k. 
Example:  If the set 

locked up alright on resistor 
Ra settings of 2500 Ohms to 
7500 Ohms, use a new Ra of 
5k and one fixed resistor of 
2500 Ohms in either fixed 
Ra (jumper) position. Your 
new range then becomes 
2500 to 7500 Ohms. 
Ignoring the +V and 

ground leads needed by all 
boards except the LDR 
board, there are only six 
leads leaving the counter 
chain board (A, B, C, A', B', 
C'), and they all go to the 
points lettered the same on 



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 for 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 
S39.95 

Upgrade your early Tempo S-1 to cur-
rent  Production  Specifications,  kits 
include:  • 450  M.A.H.  Battery  Pack 

• New Case Assembly • Alt 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. 

ree 
Hea hkit 
Catalog 

If coupon is missing, 
write Heath Co., 
Dept 011-862 

Benton Harbor, MI 
49022 

In Canada, write 
Heath Co., 1480 

Dundas Highway East, 
Mississauga, 

Ontario L4X 2 R7 

Discover the newest in 
amateur radio — all in easy-
to-build, money-saving kits. 
• Complete line of transceivers, including 

the popular Heathkit HW-101. 

New deluxe antenna tuner puts you in 

control of all your power. 

Unbeatable values in receiver/ 

transmitter combos. 

VHF 8 HF Wattmeters 

Rugged Linear Amps 

Exciting 2-Meter Digital Scanning 

Transceiver 

Plus a complete line of antennas and acces-
sories...all money-saving values, now in the 
new, 104-page Heathkit Catalog. Send for 

yours today. 

Name _ 

Address _ 

City   

AM-421 

Please send my free Heathkit Catalog. I 

I am not currently receiving one. 

Send to Heath Co., Dept. 011-862 
Benton Harbor, MI 49022 

Zip _ 

State 



decoder board A (Fig. 7). If 
these points are outputting 
according to Table 1, the 
7442 decoders (IC1, IC2) 
will decode the BCD line 
codes into one of ten out-
puts. Since the D line is not 
used off the 7490s, the 7442 
becomes a one-of-eight 
decoder. In IC1, positions 1 
to 7 represent seven verti-
cal columns across your 
monitor screen. Position 0 is 
left as horizontal retrace 
and is covered on the vid-
eo/sync board. IC1 runs the 
sequence of 1 to 7, then 0, 
32 times before any change 
occurs in the vertical scan 
decoder. This means 32 
lines that are identical in 
vertical coding across the 
screen. This is accom-
plished by placing a fixed 
divide-by-32 chain between 
the horizontal and vertical 
counters. 
In the case of the number 

1 LDR, if light is shining on 
it each of the 32 lines will 
go white from a black 
screen as it scans over the 
column position 4 (center). 
When this happens 3 times, 

Fig. 8. Foil side of decoder board A. 

a white square is formed at 
the top center of your 
screen. When you have all 
your camera boards to-

A >  

>  

7442's PINS 10-11 NO CONN 

•SV 

114 

IS 

INPUTS FROM 
COUNTER CHAIN 
FIG I +5V 

ROW 

IC's 3. 4.5 7404 
14 • Vc, 7- GND 

TO COL /ROW 
DECODERS 

TO VIDEO/SYNC 
BOARD 

TO COL/ROW 
DECODERS 

TO VIDEO/SYNC r 
BOARD 

Fig. 7. Schematic of decoder board A. 
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gether but no 
lenses over the 
monitor screen 

V f, 

GND 

M P 

0-

0 16  

optics or 
LDRs, the 
will light 

white squares in the same 
pattern as the LDRs are laid 
out on the board if 

TO COUNTER CHAIN BD 

A 

7442 

B  C 

1/11P 

JUMPERS 

N P MOUNTING POST 
LOCATIONS 

7404 

4 

8 

B' 
+V 

C' 

9  IA 

7442 

7 

7404 

14 

9 1 

M P 

X  W 

7 

7404 

i4 

8 

M P 

EXCEPT FOR LETTERS 
V S M TO VIDEO/SYNC 
BOARD 

LETTERS D THRU 
AND S ' MD Z TO 
DECODER BOARD II 

Fig. 9. Component side of decoder board A. Letters V and H 
are leads to video/sync board. Letters D to K and S to Z are 
leads to decoder board 8 (except V and H). Solid lines con-
necting dots are jumpers on component side. 



TYPE N 
CONNECTOR 

QUALITY  parts  at * 
* DISCOUNT PRICES! tr 

FULLY AUTOMATIC RECORD CHANGER 

44, 

S 25.00 EACH  4 for S90 00 

4PDT  REL AY 

S I 71 , f AC H 

MINI SIZE 
BUZZERS 

1/2  to 3 volts 75e ea 

IllIz 1, to 3 volts 75sea 

I ---  3 
75c each 

to 7 volts 

MITSU MI 
MODEL UES-ASSF 

VARACTOR UHF TUNER 

COMPUTER 
GRADE 

CAPACITOR 
3.600 mid.  
40VDC  $1,00  

6.400 mfd. 
60VDC  $2.50 

I 3/8  ... X 4 1/4' 
20,000 mfd. 25VDC 

22,000 mfd.2 VDC 
x - I/-  $2.50 

22,000 mfd.40VD C 

45.000m td. 25VDC 
$3 50 

52,000 mfd. 15 VDC 
-  x  $3.00 
72.000 mfd. 15 VDC 

LA M , Tr' FIT •  t • 

525.00 each 

10 to, $220.00 

$1 75 EACH  SE? 
10 /or $16 00 

16.5 VAC 1 AMP 
CLASS 2 XFMR 

S3 00 
ACH 

NEW 1982 
CATALOG fly— 

TRANSFORMERS 

120 volt 

primaries 

6 VOLTS •1 150 inA  S1 25 
12 V C T  500mA  S2 50 
16 5 V al 3 AMPS  S6 50 
18 VOLTS at 1 AMP  54 50 
2, VC T .128 AMP S5 50 

SUPER SMALL 
PHOTO-FLASH 
170 MFD 330 VOLT 

1 14  78 

2 for S1.5C 

L,  10 for $7.00 

750 UFO 330 V 
PHOTO FLASH 

L.E. D.'s 
STANDARD JUMBO 

DIFFUSED 
RED 

GREEN 

YELLOW  - 

FLASHER LED 
5 VOLT OPERATION 
JUMBO SIZE 

BI POLAR LE D 

SUB MINI LE D 

.079°X .01Mr 
20mA at 1.75. 
1,, Foe 51.00 
200 FOR $18.00 

.V.TI TY PRICE 

CANNON XLRA-3-13 
CONNECTOR.. 

FLAT LEVER 
MINI-TOGGLE , 
SPOT (ON-ON)  • 

$100 EACH 
. i  411t : 

1 10 for 513-50 
100 to $75 00  

2DiA 112VDC 
BUZZER SPECIAL! 

50 4 each 
10 for $4 00 
100 f of 5,35 00 

eti) 

2" ALLIGATOR CLIPS 
7 clips for $1.00 
100 clips for $12.00 
500 clips for $50.00 24 

• I 

$2 00 EACH 
10 to, S19 00 

RECHARGABLE 
SEALED 

LEAD-ACID 
BATT  'IES 

6 VOLTS 6 AMP/HR 

S 10.00 
6 VOLTS 712 AMP 

SI2.50 

* SPECIAL * 

RF 901 
MICROWAVE 
TRANSISTOR 
$2.50 EA 

ALL ELECTRONICS CORP. 
905 S. Vermont Ave  v• 20  TERMS 

P 0 BOX 20406 
Los Angeles, Calif. 90006  :and 

(213) 380-8000  Shippong USA 
• C•I•I to. ACM 6./. 

Mon. - Fri.  Saturday  • Ptompt ShippIng 

9 AM - 5 PM 10 AM - 3 PM  lZI 

RADIO STATIONS COMMON? NOT THIS KIND is a history of communica-
tions commencing with the first visual systems, terminating in a brief 

description of the electronics fitted in the modern merchant ship, and 

centered around the largest marine radio station in Canada, Halifax Radio 

VCS. As a member of the Royal Canadian Navy, Metro Goldwyn Mayer Inc., 

Air Services Branch Department of Transport, Gypsum Transportation Ltd., 

Royal Canadian Mounted Police, and Canadian Coast Guard, Mr. Roscoe 
has enjoyed twenty-five years as a radio operator. He operates Amateur 

Radio Station VE1BC and is an active member of Society of Wireless 

Pioneers, Veteran Wireless Operators Association, Canadian Amateur 
Radio Federation, Nova Scotia Amateur Radio Association, Kings County 

Amateur Racio Club, American Radio Relay League and World Ship Society. 

Anyone with an interest in Amateur Radio, Ship Radio Stations, Commercial 
Radio Operating, Telegraphy, Aircraft, Ships, or Nova Scotia, should find 
this book interesting and informative. Reserve your copy now. Send no 

money at this time. You will be notified of the shipping date, and will be 

billed at that time 

S.G. Roscoe, Box 1, Site 5, R.R.#5, Armdale, Nova Scotia, 

Canada 1331 4J5, (902) 868-2343.  95 

FAJIIi 
whliang ' e-extending products 

VoCcim Power Amplifiers' 

Drive 

Level 
output 

Power 
Moo& 

Nu mber 

50-200,. 

1 5 W 

1 5Vk 

1 5)A, 

2Vv-51A 

2V0-S1A 

10W 

25 

2515 

25 W 

20-25W 

45-50W 

30-90W 

.30W 

-50W 

-100W 

100 W 

100W 

100W 

2CO25-200nlw 

2CO25-2W 

2C05-2W  

2C100-2/25  

2CO25-2W  

2C051-2W 

2C100-2/25 

2C100- 10/25 

2C10C-2/25 

2C100-10/25 

from VoCom 
2C50, or 100 Watts Power — Whatever your 
present output level — from 200 mW hand-
held on "battery saver" mode to 25W mo-
bile or base — you can use that to drive a 
compact, 12V power amp from VoCom for 
much more talk-out power (see chart). 
Each model has a front panel switch to let 
you go "barefoot" for short hauls, plus an 
L.E.D. indicator to show the mode you're 
in. Full 10 MHz bandwidth gives you vir-
tually unchanged power across the entire 
2-meter band. High efficiency design holds 
down generated heat, low input VSWR 
saves battery drain by your radio's final 
amp. Use the chart to see which VoCom 
Power Amplifier gives you the power out 
you'd like from the power that you now have. 

Power Pocket" Mobile Amplifier/Charger 
— Simply plug in your Icom IC-2A(T) and 
you have a 25W synthesized mobile rig — 
take it out again, all charged and ready, 
when you want hand-held operation. Ac-
cepts any IC-2A version. Delivers 25W RF 
output, 212W audio with 4" speaker to 
overcome road noise. Charge pocket 
accepts all Icom battery packs, has inde-
pendent charging switch, indicator. Mic 
preamp makes Power Pocket compatible 
with any mobile microphone and with 
Icom speaker/mic. 

5/8 HT Gain Antenna boosts reception while 
giving your hand-held full quieting out of 
spots you're nearly dead in with a rubber 
duck: provides excellent improvement. Only 
8" telescoped, 47" extended. Better than 
1.5:1 VSWR. BNC connector. 

Spring-loaded 114 wave antenna and 4" 
stubby duck also available. See your favorite 
amateur radio dea:er. 

VoCom 
PRODUCTS CORPORATION 

65 East Palatine Road 
Prospect Heights. IL 60070 

(312) 459-3680 

icom and IC-2A are tradernark5 01 icom-America Inc 
Power Pocket and VoCom are trademarks of VoCcm 
Products Corp  1982 by VoCom Products Corp 

-- See List of Advertiser,  ; 
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LDR's 

9 

p1c. 6, 7, El, 9 74031 4. Vcc  7 • GNI) COL /ROW DECODERS 

OPTION I - MOVES (OR • 9 
FROM COL - 4/ROW 0 (CENTER) 
TO COL- 4/ROW 7 IBTM CENTER) 
CHANGE - I, 2, 3 AS SHOWN 

( 7- I) 

IC4-8   
(ROW 7) BIM CENTER 

LDR POSITION 
INSTEAD OF CENTER 
OF SCREEN 

TO VIDEO/SYNC 
BOARD 

VIDEO LESS SYNC 

Fig. 10. Schematic of decoder board B. Option 1 moves LDR 
#9 from column 4/row 4 (center) to column 4/row 7 (bottom 
center). Change /C8 pins 1, 2, and 3 as shown, and load L DR 
at bottom center. 

light is falling on all the 
LDRs. This will be a final 
check that all is working, 
before the mechanical 
assembly. 
The row decoder (IC2) 

does the same job as the 
column divider (IC1) but at 
a slower rate, to handle 
horizontal rows. Therefore, 
it advances one position 
after each 32 horizontal 
lines. This happens seven 
times, forming 7 horizontal 
rows of 32 lines each. If 
more LDRs and decoding 
were used, the camera has a 

possible 7 x 7 or 49-position 
resolution. The complexity 
is not worth it, and the 
camera functions just fine 
using only 16 of these 49 
possible locations. This is 
accomplished by allowing 
the focused moon image to 
be larger than one square of 
resolution and using multi-
ple lit boxes to show where 
the image is relative to 
center screen (on target:. A 
perfectly aimed antenna 
will produce a white + sign 
at the center of the monitor 
screen. 

IC3, IC4, and IC5 are 
merely inverters to get the 
low 1-of-8 outputs of the 
7442s back to highs that 
can be gated together in 
further TTL logic. Figs. 8 
and 9 show the foil and 
component  sides  of 
decoder board A. 

The last of the decoding 
occurs in Fig. 10, decoder 
board B, where 7403 gates 
are used to detect which of 
the 49 squares the monitor 
is scanning over and en-
able the proper LDR for 
that segment. Figs. 11 and 
12 show the foil and com-
ponent sides of decoder 
board B. 
For the positions that 

have no LDRs, as you will 
see more clearly next on the 
video/sync board, there will 
be no LDR enabled and the 
video (VID) line will be at or 
very near +V. This + V on 
the VID line will represent a 
black screen on the monitor 
in the final video com-
posite. For those squares 
that have an LDR sensor, 
each has a corresponding 
7403 gate section. When 
the gate is enabled, the 
open collector output tries 
to pull + V down to ground 
through a load resistor. All 
the LDRs are in parallel by 
the video line, but only one 
at a time can be considered 
in the circuit—the one en-
abled by the scanning 
chain. 

Going briefly to point C 
on Fig. 13, the video/sync 
board, you will see a 10k re-
sistor to + V in the base cir-
cuit of the first video stage. 
The circuit is really a 
voltage divider consisting 
of that 10k at all times, in 
series with either (1) an LDR 
that is in series with the out-
put transistor of its 7403 
gate to ground, or (2) the 
10k alone with no enabled 
LDR for those positions not 
having LDRs. 
Remember, I said + V on 

the VID line meant a black 
screen. Automatically, you 
have 33 positions represent-
ing no LDRs and a black 
screen. In the 16 positions 

having LDRs, the LDR rep-
resents the lower resistor in 
a voltage divider and as 
such will cause the voltage 
at point C to be very close 
to + V (LDR off —no light), 
or very close to ground 
(LDR on—light shining on 
it). My LDRs swing from 
several megohms (dark) to 
about 400 Ohms (light). 
That means the voltage 
divider changes from (1) 
+V through 10k through 
megohms to ground, caus-
ing the junction of the 10k 
and LDR to be very close to 
+V, to (2) a series of + V 
through 10k through 400 
Ohms, causing the junction 
of the 10k and LDR to be 
very close to ground. This 
junction voltage controls 
the base of the first video 
stage. 

Following through the 
video for an example of one 
LDR with light on it, the VID 
line and point C will be low 
or near ground. The first 
video stage is just an emit-
ter follower, so no inversion 
occurs and the base of the 
second video also will be 
low and the transistor at or 
near cutoff. When it is cut-
off, the collector rises to at 
or near +V, and this repre-
sents white on the screen. 

The last stage is also just 
an emitter follower to allow 
enough current to drive a 
75-Ohm cable and the 75-
Ohm load presented by 
either the game modulator 
or the video monitor input. 
If the monitor has a gain or 
video drive control, jumper 
A to C in the last video emit-
ter circuit and omit the on-
board gain pot, RL. If the 
monitor has no control or 
the game modulator no in-
put gain adjust, use RL and 
jumper B to C to allow 
some means of adjusting 
overall composite video 
level. 

The base of the final vid-
eo stage has control from 
two more points that 
should be covered here. 
The two transistors with H 
and V for inputs are the 
sync mixer and make up the 
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final composite video. Each 
time the H line goes high 
(every horizontal line, posi-
tion 0) or the V line goes 
high (every vertical scan or 
field, position 0), the base 
of the final video is 
dropped to approximately 
0.2 volts, or close enough to 
be called ground. This is 
sync-voltage output in my 
camera. 

If the video example 
were reversed, using a dark 
or absent LDR position, the 
second video stage can turn 
on only to the point where 
its collector is at 1.4 volts. 
This is caused by the two 
diodes in its emitter for 0.6 
volts apiece and the 0.2 
volts from emitter to col-
lector on the second stage. 
This 1.4 volts becomes our 
black level, and allows for 
the normal video com-
posite of sync being blacker 
than black. If you consider 
my composite video as 
0.2-volts sync, 1.4 volts-
black, and 5.0-volts white, 
then divide it down with the 
level control, you will end 
up with video composite of 
very close to the standard 
of 1.0-volt video, 0.4-volts 
sync. It at least seems to be 
close enough for a perfect 
picture with stable sync, 
and I felt that trying to get 
any closer was not worth 
the time or extra com-
ponents. Foil and compo-
nent layouts for the 
video/sync board are shown 
in Figs. 14 and 15. 

That about completes 
the electronics package, 
and if you have a power 
problem, the 74Cxx equiva-
lents can be used for all the 
TTL devices except the final 
7403 decoders. The 555 is 
running well below its max-
imum +18 volts, but seems 
content and quite stable on 
+ 5 volts. 

M ec ha nical A sse m bly 

The area of mechanical 
assembly will vary, as with 
most ham projects, along 
with its uses. For that rea-
son, I'll outline how I did 
mine, and you can carry on 

Fig. 11. Foil side of decoder board B. 

or modify from there. As il-
lustrated in Fig. 16, the 
housing on my camera is 
PVC plastic pipe! That's 
why all the boards are 
round and separated by 
three spacers between each 
board. You can, thereby, 
build up a board-over-
board sandwich by skipping 
every other hole of the six 
given per board to set the 
spacers on. 
Looking straight into the 

LDR board, it is spaced 
from the board below it by 
3 spacers in a triangle. The 
next board below, by 3 in an 
inverted triangle, and so on. 
I used 4-inch i.d. black pipe, 
and would suggest that 
whatever you use be black 
inside to avoid light re-
flections and stray light. 
You can buy end caps for 
the pipe, and I used one as 
is on the rear of the camera. 
It was stuck on with rubber 
cement for easy removal. 
One hole in this cover al-
lowed the RG-59 feedline to 
exit through, and a second 
would have to be provided 
if the on-board level control 
is used-1 did not use it. 
The front cover I made 

from another end cap, but I 
sawed off the entire lip 
from the horizontal center 

13 

14 

M 

M P 

+V 
5 

14 

7403 

7 

I 174 
403 '  

*-- -e  

i 2 

GMD 
4 

41.- - .1 JUMPER 

LTR IN/OUT LINES 

P MOUNTING  POST 
• LOCATION - SEE 

ASSEMBLY NOTES 

IC's 141  7403 

line down. This allowed me 
to add small aluminum 
brackets to one side. To the 

K N P  D 

7 

V2 in. 

CABLE 
HOLE 

M. P. 
II 

II 

+V 

7403 

7  a 

7 

7903 

15 

M P 

P 

to 

2 

3 

Fig. 12. Component side of decoder board B. Numbers and 
letters indicate proper placement of input/output leads to 
other boards. Solid lines connecting dots are jumper leads 
on component side. 
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•SV 

FROM 
FIG  10 

iK 
PC - T 

DENS 

FIG 7 

• DV 

4 V - --  IN9I4 

VIDEO 

BLK 

CLAMP 

1N914 

•5V 

106 

5600 

HI -LEVEL 
TEST POINT 

COMPOSITE 

VIDEO/SYNC 

RL 

1000 
P-C 

(OPTION) 

FIG  7 

'DV 

PANEL TYPE 
FEMALE BNC 

Fig. 13. Schematic of video/sync board. All transistor de-
vices shown are small-signal NPN devices in an RCA IC, 
CA3046. Numbers shown around the e-b-c of devices indi-
cate pin numbers of that /C for reference and 
troubleshooting. Note: If cable is terminated in 75 Ohms at 
the monitor or a drive-level pot (usually 50 to 100 Ohms in 
monitors), use 11 from A to C and omit pot RL. If no drive 
level is used on your monitor, jumper B to C and use RL as 
your drive control to prevent overload. 

bracket is attached a rod 
that runs down the side to-
ward the rear to a small, 
sealed, metal box that 
holds a 4-rpm dc motor I 
had lying around. It is much 

like the ones the advertising 
signs use, and I think it was 
for 6-V dc battery opera-
tion. Plus 5 volts runs it just 
fine, if a bit slow. This al-
lows me to remotely rotate 

a "lens cover" of sorts on 
and off the end of the pipe 
to keep rain, snow, dirt, etc., 
out of the lens area. 

On the topic of lenses, or 
optics, I am still trying for a 
better setup, but one of my 
prime criteria was that it be 
cheap. After all, I'm trying 
to avoid using an SSTV or 
FSTV monitor camera be-
cause of cost, so why use a 
camera lens that costs more 
than the system electron-
ics? So far, the best combi-
nation I have found is with 
dime-store magnifying 
glasses with their handles 
removed. 

I fixed-mounted one that 
was right at 4 inches o.d. at 
the center of a 6-foot piece 
of PCV pipe, and that al-
lows me to slide the elec-
tronics in and out towards it 
from the rear. I also have a 
3.5-inch lens mounted in a 
4-inch collar that I can slide 
in and out from the front of 
the pipe to form a com-
pound lens system. That is 
the area of experimentation 
at the moment, and I don't 
mind admitting my physics 
classes were too long ago. 
Optics was never really my 
bag, nor was photography, 
so all help offered will be 

Signal 

1. Ftp 

2. A 

3. B 

4. C 

5. D 

6. 

7. A' 

8. B' 

9. C' 

Location 

555 IC pin 3 
Column IC pin 12 

Column IC pin 9 
Column IC pin 8 

— by IC pin 11 
— by IC pin 12 
Row IC pin 12 

Row IC pin 9 

Row IC pin 8 

Measured Frequency 

122.880 kHz 

61.440 kHz 

30.720 kHz 

15.360 kHz 

960 Hz 

480 Hz 

240 Hz 

120 Hz 

60 Hz 

(for H = 15,360 Hz, V =60 Hz) 

This has the horizontal sync running about 400 Hz low, but allows the vertical sync to be 

correct to avoid vertical "flutter." This is a compromise to reduce system electronics, but 

all sets tried pulled in easily to the lower horizontal rate. The following is a representation of 

the VID line with light shining on all LDRs. L is TTL low pulses. Scope Horz. rate = 1/60 sec 

per full horizontal scan or about 3 ms per cm on a 6-cm Horz. scale. 

HHHLHHHSHHLHLHHSHLHLHLHSLHLLLHLSHLHLHLHSHHLHLHHSHHHOHHHS 

H is TTL high, S is sync (app. 0.2 volts), 0 is option LDR 9 

Table 1. 

gratefully accepted. 
The limitation of this sys-

tem would seem to be use 
only during full moonlight, 
but that depends on the 
response of the photo de-
vice you use and the lens 
system you end up with. As 
it stands now, I can track in 
some very hazy conditions, 
and even clouds don't con-
fuse things too much. Next 
to try is a full-blown in-
frared system, I think! 

For all the OSCAR fans 
who read on when the name 
was  mentioned in para-
graph one, I have not gone 
bananas enough to try visu-
ally tracking an OSCAR sat-
ellite with the LDR system. 
However, the same elec-
tronics system is being 
tried, mounted in the same 
waterproof-type housing 
with two full caps. The dif-
ference is that the 7403 out-
puts will be used to activate 
PIN diodes (or similar 
switching devices) on the 
downlink antenna system. I 
am trying to build onto the 
outdoor, steerable OSCAR 
antennas something like my 
Twinlead Terror antenna 
system (73 Magazine, No-
vember, 1977, p. 54), and 
then do the video add-on at 
the monitor end using the 
sync/white commands com-
ing down the 75-Ohm cable. 
The video then would be 
derived from some form of 
the receiver agc. I men-
tioned this earlier, in the 
Twinlead Terror article 
(which got titled, "Cheap 
Ears for OSCAR"). 

You can do some posi-
tively wild things with 
scanned and electronically-
steered antennas when you 
have only receiver power 
levels to worry about. It 
becomes even easier when 
you have a full-duplex, two-
band arrangement like the 
OSCAR uplink/downlink. 
The receive antennas scan 
at a high enough rate to be 
above audio, so you can 
easily filter out the switch-
rate whine. All you hear is 
the additive result, but each 
antenna's agc product is 
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RAC 

TRAC*ONE + DELUXE 
CMOS KEYER 

$119.95 
Features:  Model TE-464 
'True CW signal reproduction—Single signal recep-
tion 
'Removes all OHM and ORN 
•Digs out CW signal, decodes it with Phased Lock 
Loop Tone Decoder then reproduces it with full 
operator control over Gain. Freq, Tone. Delay 
•All controls on front panel 
•Freq control variable 300 Hz to 2500 Hz will match 
any rig 
•LED flashes during decoder operation 
'Operates in line with ig audio—leave in line on 
OFF/BYPASS 
• Built in speaker 
'Headphones lack rear panel 
'Battery or AC-adaptor. 9VDC operation 

PLUS: 
'Deluxe CMOS Keyer— 'State-of-the-art" CMOS cir 
cuitry 
•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 control , 
'Sidetone and speaker 
'Semi auto switch for bug or straight key 
•Deluxe quarter-inch lacks for keying and output 
• Keys grid block or solid state rigs 

TRAC*ONE CW 
PROCESSOR 

$89.95 
Features:  Model TE 424 
• true CW signal reproduction—Single sign& 
tion 
'Removes all ORM and ORN 
•Digs out CW signal, decodes it with Phased Loch 
Loop Tone Decoder then reproduces it with full op 
erator control over Gain, Freq. Tone. Delay 
•All controls on front panel 
•Freq control variable 300 Hz to 2500 Hz will match 

any rig 
• LED flashes during decoder operation 
Operates in line with rig audio—leave in line on 
OFF/BYPASS 
'Built-in speaker 
• Headphones lack rear panel 
'Battery or AC-adaptcr. 9 VDC operation  x 76 

SEND FOR BROCHURE ON OUR FULL PRODUCT LINE 

ELECTRONICS, INC 
1106 RAND BLDG. 

R A C BUFFALO NY 14203 
(716)852-8188 

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

Design your own HF mobile 
"rom a full selection of top-
quality; U.S.-made sta nless 
steel ball mounts, quick dis-
connects, masts, springs, and 
lasonators. You can cover any 
6-10-80-meter band. Choose 
from medium or high power 
resonators with broadest 
bandwidth and lowest :3VVR for 
optimum performance on any 
band. Easy band change and 
garaging with Hustler's fold-
over mast, too. 

Ask any ham — the best HF 
mobiles on the road come 
from: Hustler — still the 
standard of perform ance. 

li-114)711* * 
3275 North "B"Avenue 
Kissimmee, Fl arida 32741 

4101611,AFROM c, 

T-1 RANDOM WIRE 
ANTENNA TUNER 

lef t) 

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 

Tunes Out out SWR on any antenna —  coax 
fed or random wire (160-10 meters). Any 
rig — up to 200 watts RF output. Rugged. 
vet compact: 514" x 2'." x 21/2". 

Only $43.95 

T-6 ULTRA TUNER 

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. 6 1/2" 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. 
21/4" x 2" x 2'4". 

Only $24.95 

DL-1 K4RLJ DUMMY LOAD 
The  DL-1  is  a  unique 

—  •  che mical  du m my  load 
Unlike  messy  oil-filled 
du mmy 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 
—  only 31/„" x  

k i n  

Only $19.95 

VAN GORDEN ENGINEERING 
P.O. BOX 21305 

S. EUCLID, OHIO 44121 
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Fig. 14. Foil side of video/sync board. 

sampled, and only the high-
est is used to light the white 
box on the monitor—sort of 

INPUT LRD VIDEO 
FROM VID 
ON LRD SD 

M.P. 

M. P. 

JUMPER 

a-4 w°  RESISTOR 

IN914 DIODE 

Fig. /5. Component side of video/sync board. Schematic 
type symbols are used to show loading placement of com-
ponents. Solid lines connecting dots are jumpers on compo-
nent side. 

ONC 

GNO 

ONC 

CNTR 

N. P. 

M P. 

a sample, hold, choose-the-
highest-figure, and use-for-
display system. 

INPUT VERT SYNC 
FROM DECODER BOARD A 
HOLE V 

10011 
2 W 
ALLEN -BRADLEY 
TYPE J 

INPUT HOZ SYNC 
FROM DECODER 
BOARD A-HOLE H 

M P 

+V 

GNO 

M P. 

M P MOUNTING 
POST LOCATIONS 

I am still deciding wheth-
er to use steer antennas to 
produce center-box white 
scheme, or sample and dis-
play all levels as boxes in 
the same arrangement in 
which the antennas are me-
chanically set up. The latter 
has the advantage of being 
able to tell what polarity 
sense the signal really is, at 
the antennas, by observing 
what box(es) are lit the 
brightest, and to what 
polarity you have those 
antennas aligned. It does re-
quire small changes in the 
video stage of the camera, 
however, so you don't get 
just saturated white or 
black off positions in-

tentionally chosen for the 
EME arrangement. 

I have tried several sam-
ple-and-hold circuits and 
antenna positionings so far 
and have found none to be 
the perfect result I want. 
Many such circuits are al-
ready around as described 
in the articles over the past 
couple of years and 10-
meter antennas are easy to 
build, so you may have 
your system running before 
I have mine complete. I am 
working hard on the EME 
version at the moment, but 
should get back on the 
OSCAR version soon. 

The cost of the A-to-D 
converter IC is quite attrac-
tive now, and with my love 
for digital circuits I am go-
ing to try one more sample-
and-hold circuit using that 
type of device. It is an 
analog in, 3 digits in BCD 
output device covered a bit 
further as an antenna read-
out device for use with CDE 
Ham 3 rotator controls in 
Ham Radio, January, 1979, 
p. 56. The device used there 
is an AD 2020 by Analog 
Devices, Norwood, Massa-
chusetts. 

If there are any ques-
tions, please include an 
SASE, and I'll sure try to 
help you. If you come up 
with other uses (surveil-
lance, etc.), please write, as 
several people have al-
ready approached me with 
ideas beyond what I had in 
mind. I'll try to act as a go-
between as best I can for 
any new ideas for my 
camera. Good lookin'.• 

LEVEL 
CONTROL SHAFT 
(IF RE0' ) 

• 5V 
GND 

USE LARGE HOSE CLAMPS 
TO ANGLE IRON FOR MOUNTING 

CABLE WITH 
• 5V AND GND 

MOTOR BOX 

RG -59 

MOVABLE 
LENS 

FIXED LENS 
CAMERA 

• PVC PIPE 

TARGET 

CAP 
ROTATES 

ROD AND 
BRACKET 

Fig. 16. Mechanical assembly of the camera. 
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® PC54440140 
2-M Handheld FM Transceiver 

8 Irs.1.1 COVERAGE • 142  to 14C..995 MHz in 5 kHz steps, inc luding CAP and 

IDEAL SIZE & WEIGHT DISTRIBUTION • 7.3" high by 2.5" wide by I. 8. 

MICROCOMPU TER CONTROL • All frequen cy operations are done  by  deep, 1.t lbs. 

means cf a microcomputer loyboard with acquisition tone. 
LCD CISPLAY WITH TIMED LAMP • Draws almost no current. Lamp 
times oil automatically ater 20 se nds. 
16 KEY AUTOPATCH • Keybcard wo-ks as a Touchtone® pad while 

PL TONE SWITCH 1 A  nal CtUateE optio  su bau dible tone module . transmitting. 

PROGRAMMABLE ''ODD SPLITS" • Transmit and receive on any 
possit le frequency combiation. Peset in seconds. 
9 CHANNEL MEMORY W% H SCAN • Eight addressable channels and 
one extsrnally accessible up/down channel retain frequency and standard offset. 

Backup drain is a scant V) microa-nps! 
AUTOMATIC INCLUSIVE CR EXCLUSIVE PROGRAMMABLE 
BAND SCAN • Lints may be reset 'n seconds. Scans either inside or 

BUSY AND VACANT SCAN  MODES • Scan for either an occupied or outs de the limits . 

KEY BOARD LOCK • Prevepts accidental change of frequency  or scan  status.  
emvt/ frequency. 

TRANSMIT LOCK • Avoids unintentional transmission. 
DIGITAL S/RF AND MEMORY ADDRESS METER • Shows 
relstive signal strengt on receive, relative power on transmit. Also shows 

HIGH OR LOW POWER  • 3 watts  high,  1 watt  low.  Low  power  is 

me mory address. 

ccntinuously adjUStatie from 0.5 to 3 watts . 
TRUE FM • Not inase modulation— Unparalleled audio quality. 
AUTOMATIC FRONT END TUNING • RF stage is varactor tuned for 

RUG GED COMMERCIAL-GRADE MODULAR CONSTRUCTION Super ior sensitivity and selemivity.  

The PCS-300 is bull to take 'tears ol the toughest operating conditions. 

SUPERIOR RECEIVER • Sensitivity is 0.25 uV for 20 dB quieting , 

3.2 Al for 12 dB SIAD. 
BNC ANTENNA CONNECTOR • STANDARD ACCESSORIES • Heavy duty NICAD battery pack (500 
mAh), belt clip, Paid strap connector, flexible rubber antenna, earphone, 

ac charging unit, and spec01 stand for table-lop operation. 

OPTIONAL ACCESSCRIES • Deluxe leather case, mobile dc 
charging cord, external speaker/microphone, and PL tone module. 

No. 12-17, 1-chome. Karni-Renjaku, Mttaka, Tokio. Japan, Telex, 73'482245Z DEN '; JAPAN PIEZO CO., LTD. 

DCLUSIVE DiSTRIBUTOR AMATEUR-WHOLESALE ELECTRONICS, INC. 
8817 SAN 129 'retrace, Miami. Fonda 33176 TelePho(?, {305) 233-3631 

"relek 80-3356 Toll-tree (800) 327-3102 



Mike Zedan WD8IL W 

4221 Lum Road 

Attica MI 48412 

Technical Clinic 

PO Box 636 
Sterling Heights MI 48078 

CQ MARS de IC-2A 

GREEN, FLEXIBLE 
,CELLOPHANE CIRCUIT 
HARNESS 

PROGRAMMABLE 
DIVIDER IC 

JUMPER OR 
BRIDGE HERE 

Fig. 1. 

work new worlds 

Being a group that takes 
pleasure in passing 

along useful information to 
fellow hams, Technical 
Clinic sends this public in-
formation bulletin on the 
10-minute frequency modi-
fication for the new Icom 
IC-2A hand-held. The short 
and simple job will allow 
operation (depending on in-
dividual radio characteris-
tics) from 141.000 MHz to 
149.995 MHz. 
TC was pleasantly sur-

prised to discover that 
Icom has made another rig 
that lends itself to tinkering. 

es. C4 0 NEMAL ELECTRONICS 
COAXIAL CABLE SALE 

RG8X (mini 8) 95% shield  $14.95/100 ft. 
100 ft. RG8U with PL-259 on each end . . .$19.95 
BELDEN Coax in 100 ft. rolls 
RG58U #9201  $11.95 
RG8U #9208  $24.95 

Grounding strap, heavy duty tubular braid 
3/16 in. tinned copper  10c/ft. 
3/8 in. tinned copper  30c/ft. 
3/16 in. silver plated  15c/ft. 

This happened while one 
was on the bench for a 
product development 
experiment. 
You will need only solder 

and a low-wattage solder-
ing iron. The two-step oper-
ation is as follows: 

1. De-solder the brown 
jumper wire from the MHz 
BCD thumbwheel switch. 
This will allow the MHz 
switch to run through its 
whole range. 

2. Solder a small piece of 
wire (or form a solder 
bridge) at the position 

POLYETHYLENE DIELECTRIC CONNECTORS MADE IN USA 
RG58C/U non•contam,nating 96% shield   12./ft.  PL-259 push-on adapter shell   1033.89 
RG213 noncontaminating 96% shield mil spec  36./ft.  PL-259 & SO-239  1045.89 
RG174/U•mll spec 96% shield  08./ft.  Double Male Connector  $1.79 

RG11U 96% shield 75 ohm mil spec  25'/ft.  PL-258 Double Female Connector  98. 
RG8U 96% shield mil spec  31./ft.  1 ft. patch cord w/RCA type plugs each end  . 341.00 
RG6A/U double shield 75 ohm  25./f I Reducer UG-175 or 176  10/81.99 
RG55AU (RG223) double silver shield 50 ohm  85./ft. UG-255 (PL-259 to BNC)  $3.50 
RG58U mil spec 96% shield   11./ft. Elbow (M359) Silver Plated  $1.79 

LOW LOSS FOAM DIELECTRIC  F59A (TV type)  1041.99 
RG8U 80% shield  18./ft. UG 21D/U Amphenol Type N Male for RG8  $3.00 
RG58U 80% shield  07./ft. Double Female N Chassis Mt. UG-30  $4.75 
RG58U 95% shield  10./0. 3/16 inch Mike Plug for Collins etc  $1.25 
RG59/U 100% foil shield TV type  07./ft. 
RG8U 97% shield 11 gage  31.M. 

Rotor cable 2-18ga 6.22ga   19r/ft  FREE CATALOG 

able-shipping S3 00 1st 100 ft.. S2.00 each add'i 100 ft  COD add $1.50-FLA. Ras. add 4% Sales Tax 

5685 SW 80th. Street Dept. 4X Miami, Fl. 33143  Call (305) 661.5534 
Come See Us At The Tropical Hamboree Feb 6th. & 7th. 

Connectors-shipping 10% add'I. $1. 50 minimum 

--412 

where the cellophane PC 
harness terminates at the 
programmable divider IC, 
as shown in Fig. 1. This 
allows the radio to recog-
nize a request for 148 and 
149 MHz. 

That's it. You now have a 
radio with MARS/CAP capa-
bility which has not had any 
of its normal operation im-
paired one bit. It is hoped 
that all present and future 
owners of this rig will take 
full advantage of this mod 
once their individual war-
ranties expire.• 

For more Infor mation write 

GROVE ENTERPRISES 

Department C 

G R O V E Brasstown, N C 28902 
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LL 
Antenna 

has acquired the Antenna 
Rotator Systems product 
roup of CDE (Cornell-Coulailie 
Electric Corporation) 

Rotator Syste 

=amous Tailtwister- , Hai' IV-. 
CD 45, AR 4C and AR22:N1 Rctators 

the other fine amateur products 
-nanufactured and mark.ETed by 
Telex/Hy-Ga 1. 

Ncw. Me most --usted names in amateu -

DrOCUCTS are all being produced oy the 
same manufacti_rer: 
1-y-C-ain Ant.E-nnas 
1-y-Cain Cra -k UD Towers 

0 F-y-Gain Antnna Rotator Sys-ems 
0 Tele::: Headphones and Headsets 
Turrer Micro:hones 

.1,matet.r A-ttennas. Tow.ers Rotator; Micropho isawl J leads  ,tts - hard the world r.und.. 

LL 

Effective Immediately. 
Please address all correspoicei3e 
arc inquiries regarding CDE 
ntrzrra Ro-etor Systems tc the 
tertrai marketing office of -elexi 
Hy-Gair Amiateur Prockcts. 

TELE X upgs11/1.  
-.316 TELEX CO \A MUNICATION S INC. 

9300 AAchkil Avf.. So. Minneapolis, MN 5E420 U SA. 
Europe 22 rJE lib la L3g on-d'Honneur. 939-00 St Deems. France. 
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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. 

ARLINGTON HEIGHTS IL 
FEB 7 

The Wheaton Community 
Radio Amateurs will hold their 

annual hamfest on February 7, 
1982, beginning at 8:00 am at the 
Arlington Park Race Track EXPO 
Center, Arlington Heights IL. 
Tickets are $3.00 at the entrance 
and $2.50 in advance. There will 
be free flea-market tables, ex-
panded floor space, parking, 
awards, and a large commercial 
area, including the new com-
puter section. Talk-in on 

146.01/.61 and 146.94. For com-
mercial info, call WB9TTE at 
(312)-766-1684; for general info, 
call WB9PWM at (312)-629-1427. 
For tickets, send an SASE to 
WCRA, PO Box OSL, Wheaton 
IL 60187. 

TRAVERSE CITY MI 
FEB 13 

The Cherryland Amateur Ra-
dio Club will hold its ninth annu-

al Swap 'N Shop on Saturday, 
February 13, 1982, from 8:00 am 
through 2:30 pm at the Immacu-
late Conception Middle School 
gymnasium, 218 Vine Street, 
Traverse City MI. General admis-
sion is $2.50 and single tables 
are $3.00. Talk-in on 146.85 and 
146.52. For further information, 
contact Jerry Cermak K8YVU, 
Chairman, 3905 Slusher Road, 
Traverse City MI 49684. An SASE 
will be appreciated. 

MARLBORO MA 
FEB 14 

The Algonquin Amateur Ra-
dio Club will hold an electronics 
flea market on February 14, 
1982, at the Marlboro Junior 
High School cafeteria, Marlboro 
MA. Sellers will be able to set up 
from 9:00 am to 10:00 am and 
doors will be open from 10:00 am 

until 2:00 pm. Admission is 

$1.00. Tables are $5.00 if a writ-

ten reservation is made before 
February 7, 1982, and $7.50 for 
any tables remaining after that 
date. Refreshments will be avail-
able. Talk-in on .01/.61 and .52. 

For reservations, contact Mac 
W1BK, 128 Forest Avenue, Hud-
son MA 01749. 

MANSFIELD OH 
FEB 14 

The Mid-Winter Hamfest/Auc-
tion will be held on Sunday, Feb-
ruary 14, 1982, at the Richland 
County Fairgrounds, Mansfield 
OH. Doors will open to the pub-
lic at 8:00 am. Tickets are $2.00 
in advance and $3.00 at the door. 
Tables are $5.00 in advance and 
$6.00 at the door. Half tables are 
available. Features will include 
prizes, an auction, and a flea 
market, all in a large heated 
building. Talk-in on 146.34/.94. 
For additional information, ad-
vance tickets, and/or tables, 
send an SASE to Harry Friet-
chen K8HF, 120 Homewood 
Road, Mansfield OH 44906, or 
phone (419)-529-2801. 

VERO BEACH FL 
FEB 20 

The Treasure Coast Hamfest 
will be held on February 20, 
1982, at the Vero Beach Com-
munity Center, Vero Beach FL. 
Admission is $2.00 in advance 
and $2.50 at the door. Features 
will include prizes, drawings, a 
OCWA luncheon, and tailgating. 
Talk-in on 146.13/.73, 146.52/.52, 
146.04/.64, and 222.34/223.94. 
For additional information, write 
PO Box 3088, Beach Station, 
Vero Beach FL 32960. 

FAYETTEVILLE WV 
FEB 21 

The Plateau Amateur Radio 
Association will hold its fourth 
annual hamfest on Sunday, Feb-
ruary 21, 1982, at the Memorial 
Building, Fayetteville WV. The 
doors will open at 9:00 am. Ad-
mission is $2.50 and children 
will be admitted free. Flea mar-
ket tables are $2.00. All activi-
ties will be indoors and will in-
clude ARRL displays, forums, 
exhibits, door prizes, and wom-
en's programs. Hot food, re-

freshments, and free parking 
will be available. Talk-in on 
.19/.79 or .52. For more informa-
tion, contact Bill Wilson 
WA8YTM, 302 Central Avenue, 
Apartment 2, Oak Hill WV 25901, 
or phone (304)-469-9910 or 
(304)-469-9313. 

LANCASTER PA 
FEB 21 

The Lancaster Hamfest will 

be held on Sunday, February 21, 
1982, at the Guernsey Pavilion, 
located at the intersection of 
Rtes. 30 and 896, east of Lan-
caster PA. Doors will open at 
0800. General admission is 
$3.00; children and XYLs admit-
ted without charge. Each 8-foot 
space with a table is $5.00 
(limited to two tables for non-
commercial use and six tables 
for commercial use). All inside 

spaces are by advance registra-
tion only, and the registration 

deadline is February 10, 1982. 
All vendors must set up between 
the hours of 0600 and 0800; 
reservations will not be held 
past 0900 hours without prior ar-
rangement. There will be free 
tailgating in specified areas out-

side (if weather permits) on a 
first-come, first-served basis. 
Food will be served at the 
hamfest. Talk-in on 146.01/.61 or 
146.52. For advance registration 
or more information, write 

SERCOM, Inc., PO Box 6082, 
Rohrerstown PA 17603. 

ELKIN NC 
FEB 21 

The fifth annual Elkin Winter 
Hamfest will be held on Sunday, 
February 21, 1982, at the Elkin 
National Guard Armory, located 
one mile from Interstate 77 at 
exit 85, Elkin NC. Breakfast and 
lunch will be served at the ham-

fest by the Foothills ARC of 
Wilkesboro NC and the Briar-
patch ARC of Galax VA. Talk-in 

on 144.77/145.37, 146.22/146.82, 
and 146.52. For table reserva-
tions, ticket inquiries, or other 
information, contact Earl Day 
WB4GOP, 131 Harris Avenue, El-

kin NC 28621, or phone (919)-835-
3509. 

MORRIS PLAINS NJ 
FEB 25 

The Split Rock Amateur Radio 
Association will hold its annual 
equipment auction on Thursday, 
February 25, 1982, at the Morris 

Plains VFW Post #3401, located 
on Route 53 in Morris Plains NJ. 
Doors will open at 7:00 pm to 
unload and inspect equipment 

and the auction will get under-

way at 8:00 pm sharp. Admis-

sion is free. Please limit your 
items to working electronic 
equipment—no junk—and make 
sure any loose parts are bagged 

or boxed. The club will take a flat 
10% commission on all sales of 
individual items up to $50. 
Above $50, the club will take a 
$5.00 commission on each in-
dividual sale. All commissions 
are payable in cash only. There 
will be refreshments available 
and the site has plenty of park-
ing. In case of inclement 

weather, the auction will be held 
on Thursday, March 4, 1982, at 
the same location and times. 
The Morris Plains VFW Post is 
located approximately 1 mile 

north of the intersection of 
Routes 202 and 53 in Morris 
Plains NJ. For more informa-
tion, write PO Box 3, Whippany 
NJ 07981. 

GLASGOW KY 
FEB 27 

The annual Glasgow Swap-
fest will be held on Saturday, 
February 27, 1982, beginning at 
8:00 am CST at the Glasgow 
Flea Market Building, 2 miles 

south of Glasgow on Highway 
31E. Admission is $2.00 per per-
son with no extra charge for ex-
hibitors. One free table will be 
provided per exhibitor with extra 

tables available at $3.00 each. 
There will be a large heated 
building with plenty of free park-
ing. No meetings or forums will 
be held—just door prizes, free 
coffee, and a large flea market. 
Talk-in on 146.34/.94 or 147.63/ 
.03. For additional information, 
contact Bernie Schwitzgebel 
WA4JZO, 121 Adairland Ct., 

Glasgow KY 42141. 

VIENNA VA 
FEB 28 

The Vienna Wireless Society 
will hold the 9th annual ARRL-
approved WINTERFESTTm '82 
on February 28, 1982, beginning 
at 8:00 am at the Community 
Center, 120 Cherry Street, Vien-
na VA. Tickets are $3.00 and in-
clude one chance for the prize 
drawing. Prizes will include a 
Kenwood TS-830S HF transceiv-
er, an !corn IC-25A 25-W mobile 
2-meter rig, and a Santec 
HT-1200 hand-held, as well as 
accessories and books. Excel-
lent food service will be avail-
able. Featured will be dealers' 
and manufacturers' displays, an 
indoor flea market, and outdoor 
frostbite tailgating. Tables are 
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$5.00 and $10.00. Talk-in on 
.31/.91 and 146.52. For addition-

al information, send an SASE to 
WINTERFESTTm '82, Vienna 
Wireless Society, PO Box 418, 
Vienna VA 22180, or phone Ray 
...lohnson at (703)-938-8313. 

DAVENPORT IA 
FEB 28 

The Davenport Radio Ama-
teur Club will hold its 11th an-
nual hamfest on Sunday, Febru-
ary 28, 1982, from 8:00 am to 4:00 
pm in the Davenport Masonic 
Temple, Highway 61 (Brady 
Street) and 7th Street, Daven-
port IA. Tickets are $2.00 in ad-
vance and $3.00 at the door. Ta-
bles are $5.00 each, with a $2.00 
charge for an electrical hookup 
(limited number). Hotel dis-
counts, food, and drinks will be 
available. Talk-in on 146.28/.88, 
WOBXR. For advance tickets 
and table reservations, write 
Dave Johannsen WINFBP, 2131 
Myrtle, Davenport IA 52804. 

LAPORTE IN 
FEB 28 

The LaPorte Amateur Radio 
Club Winter Hamfest will be 
held on Sunday, February 28, 
1982, at the Civic Auditorium, 
LaPorte IN, beginning at 8:00 am 
Chicago time. The donation is 
$2.50 at the door and reserved 
tables are $2.00 each. For res-
ervations, write PO Box 30, 

_aPorte IN 46350. 

AKRON OH 
FEB 28 

The Cuyahoga Falls Amateur 
Radio Club will hold its 28th an-
nual electronic equipment auc-
tion and flea market on Sunday, 
February 28, 1982, from 8:30 am 
to 4:00 pm at North High School, 
Akron OH. Tickets are $2.00 in 
advance and $2.50 at the door. 
Sellers may bring their own ta-
bles or rent a table for $2.00. 
There is plenty of space and lots 
of free parking. Prizes include a 
Kenwood TS-130S, an !corn 3AT, 
and an lcom 2AT. A 16K TRS-80 
Model III will be raffled at $2.00 
per chance. Talk-in on 146.04/ 
.64. For more details, contact 
CFARC, PO Box 6, Cuyahoga 
Falls OH 44222, or phone K8JSL 
at (216)-923-3830. 

LIVONIA MI 
FEB 28 

The Livonia Amateur Radio 
Club will hold its 12th annual 
LARC Swap 'n Shop on Sunday, 
February 28, 1982, from 8:00 am 

to 4:00 pm at Churchill High 
School, Livonia MI. There will be 

plenty of tables, door prizes, re-
freshments, and free parking. 

Talk-in on 146.52. Reserved ta-
ble space of 12-foot minimum is 
available. For further informa-
tion, send an SASE (4 x 9) to 
Neil Coffin WA8GWL, c/o Livo-
nia Amateur Radio Club, PO Box 
2111, Livonia MI 48151. 

PHILADELPHIA PA 
MAR 7 

The Penn Wireless Associa-
tion, Inc., will hold its Tradefest 
'82 on Sunday, March 7, 1982, at 

the National Guard Armory, 
Southampton Road and Roose-
velt Boulevard (Rte 1), 2 miles 
south of exit 28 on the Penn-
sylvania Turnpike, Philadelphia 

PA. General admission is $3.00 
and a 6' x 8' seller's space is 
$5.00 (bring table) with an addi-
tional $3.00 for a power connec-
tion (limited number). There will 

be prizes, displays, refresh-
ments, rest areas, and surpris-
es. Talk-in on 146.115/.715 and 
.52. For additional information, 
contact Mark J. Pierson KB3N E, 

PO Box 734, Langhorne PA 
19047. 

WINCHESTER IN 

MAR 14 

The Randolph Amateur Radio 
Association will hold its 3rd an-
nual hamfest on Sunday, March 
14, 1982, from 8:00 am to 5:00 pm 

at the National Guard Armory, 
Winchester IN. Tickets are $2.00 
in advance and $3.00 at the 
door. Table space is $2.50 and 
table space with table is $5.00. 
Setup times are 6:00 pm to 8:00 
pm on Saturday and 6:00 am to 
8:00 am on Sunday. For reserva-

tions or additional information, 
contact RARA, PO Box 203, Win-
chester IN, or phone W9VJX at 
(317)-584-9361. 

MODEL 

SO-1 UNIVERSAL ANTENNA STANDOFF 

'Owl! leo 0. 
kr As , ene _ 

"Om ci weer 

1IX EOU1PMEnT Ltd. 

Price $29.50 
U.P.S. INCLUDED 

• Clamps to any size pipe or tower 
• Ideal for uhf & vhf use 

ring° rangers 

• Quickly installed with radiator 
hose clamps two supplied, 

• Galvanized durable finish 
• Strong structural design 
• Optional pully kit allows 

quick raising and lowering 
of all types of wire antennas 

P0-1 Pulley Kit - $8.50 

P 0  BOX 9  O AK LA WN  IL 60453 0009 

DEALER INQUIRIES INvITED  312  424 7007 

r. 474 

MADE IN u 5 a 

YAESU FT 207 R 
ADJUSTABLE AUTOMATIC RESUME SCAN PCB 
SAVE MONEY—Add the auto scan PCB to your FT-207R 

now and scan Memory and the band like the new transceiv-
ars. with Automatic Scan Restart on  ACTIVE  Channel 
Also. YOU  can now sel the listening time to suit you, own de-

FE sabAng inange it rater again and again 

• AdiuStable scan rate—Scan for BUSY channel —Set scan 
to rental automatically in 4 to 12 seconds abet channel 

becomes ACTIVE 
'Scan Restarts —Immediateiy with carrier drop—NO MORE 
WAITING 
'Hold Scan Feature—On any active channel—Automatic 

Scan Restart 
'No PCB changes in transcerver —Sienpre installation—Four 
wires/One transistor 

'Scan entire band in approximately 75 seconds 
'PCB Pure and tested 
• Many more features 
'Order WAF PCB Sr Include  $t  20 snipping and nanceing 
NYS residents inciude 41, Sara, tax 

WAF PCB S-1 929.95  04 

ORZ SCAN INC. 
11 Pleasant Drive, Rome, New York 13440 

KD-44"" 
Parabolic Ref lac104 Kit $54.95  
900 MHz- 2.5 Gliz 

A  lo w cost,  high  5:,, 1/ 

alternative  to  snow  sleds 

and yagis  44- dia meter. 2 
piece  durable  light weight 

Steel COnst  Includes teed- 

.  ! -'—'-'..."..- horn bracket. pre- cut hard-
1.1.  ware cloth and all hard ware 

I ,  needed for asse mbly 
Excellent tor weather satel• 

lute and 1296 M Hz experc 
\ 

mentersl 

Our kit also co mes in 

a 2 ft. size with 19 db 

gain — O NLY $21.50 

A MATEUR KITS 

2300 MHZ CONVERTER KIT  MaCCI 
•  1.• ,-, • .,• , ; ,••• r, • • •• intion manual 

SELECTIVE PREA MP  M4.50 
FOI use with above converter  Thus prearnp can also be used v"' 

other manufacturer's boards Or improved performance 

VARIABLE PO WER SUPPLY  $241.116 
Includes all components. case. Overlily5, and built on antenna s.,,, , 

DELUXE nos M HZ CONVERTER KIT  M I6 
Recommended for experienced kit builders Dual-stage selective i rr• 
amp. mixer, i I amplifier and no drift crystal-controlled oscillator 

I2V STATIONARY PO WER SUPPLY  024.115 
For use with Deluxe Converter  Send 50r. for wodurIbronnun, 

CO MING SOON 
M I MHZ WEATHER SATE W ilt CONVERTER KIT HO ME W OO 
STATION WITH POLAR M OUNT 

TER MS: Check, Money order, Visa, MasterCard  m i z a 

and C 0 0  (Add $21  Allo w twoo weeks 
PHONE  clearance on checks  Shipping and hand-  W  -14.14. 

ORDERS  ling charges C 0 D  by UPS or parcel 

post unless pre-paid with bank cards  All  W  
WELCO ME prices subject to change without notice 

— 

TEXAS MICROTRONICS 
P.O . BOX 11116 

A RLI N GTON. TEX AS 76013 

817-860-5W  
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The Father of FM 
the tragic story of Major E. H. Armstrong 

Jeanne Hammond Atop the Palisades at 
Alpine, New Jersey, 

across the Hudson River 
from Yonkers, stands a tall, 

Armstrong in W WI uniform. (Photo by Bradley B. Hammond) 
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Armstrong's radio tower atop the Palisades at Alpine, New 
Jersey, as seen from Yonkers. (Photo by Jeanne Hammond) 



three-armed tower. It is ac-
cepted as part of the land-
scape by those who live on 
the river's east bank and is 
seen daily by thousands of 
commuters on Conrail's 
Hudson Division trains, yet 
few know what this tower is 
or how it has affected their 
lives. 

The tower and its ac-
companying radio station 
were built in 1938 at a cost 
of over $300,000 by Edwin 
Howard Armstrong, pioneer 
radio inventor, to demon-
strate the superiority of his 
new system of radio broad-
casting—frequency mod-
ulation (FM). After Pro-
methean battles with the 
broadcasting industry, 
which fought to preserve its 
investment in the estab-
lished system (amplitude mod-
ulation — AM), FM was finally 
accepted and today is the 
preferred system in radio, 
the required sound in TV, 
and the basis for mobile 
radio, microwave relay, and 
space communications. 

As little known as the sig-
nificance of the tower is the 
man who built it. Armstrong 
was born in New York City 
in 1890. When he was 
twelve years old, the family 
moved to 1032 Warburton 
Avenue—known to family 
and friends simply as 
"1032" — in Yonkers. The 
house, which still stands 
just up from the Greystone 
railroad station, was de-
clared an historical land-
mark in 1978 by the Yonkers 
Historical Society. 

Next door, on the north 
side of the house at the cor-
ner of Odell Avenue, was 
1040 Warburton Avenue, 
the home of Armstrong's 
maternal grandparents. The 
members of the two fam-
ilies were a gregarious lot, 
and Howard's childhood 
was a happy one filled with 
large gatherings of rel-
atives, many of whom were 
teachers. Learning was 
prized. "Quick, boy! How 
much is nine times five, 

Howard Armstrong, about six years old, with his sister, Ethel. 

minus three, divided by six, 
times two, plus nine?" His 
great uncle, Charles Hart-
man, principal of New York 

City Public School 160, 
would quiz his nephew to 
encourage his mental agili-
ty. 

When Howard was four-
teen years old, his father, 
who was American repre-
;entative of the Oxfo-d 

1032 Warburton Avenue, Armstrong's boyhood home in Yonkers. His earliest experiments 
were carried out in the cupola on the third floor 

73Magazme • Feb-uary, 1982  51 



His bedroom/workroom in the cupola looked out on the spot on the Palisades where his 
radio station would later be. (Photo by Bradley B. Hammond) 

Armstrong constructed large antenna kites which he flew 
from the upper stories of "1032" in an attempt to improve 
reception. 
52  73 Magazine • February. 1962 

University  Press,  bought 
him (on one of his yearly 
trips to London) a book, The 
Boy's Book of Inventions. 
Reading of Guglielmo Mar-
coni's sending of the first 
wireless message across the 
Atlantic so excited his imag-
ination that he determined 
then and there to become 
an inventor. 

In his attic room in the 
cupola overlooking the 
Hudson River, Howard 
Armstrong began tinkering 
with radio. In those days, 
broadcast sound consisted 
of Morse code signals 
picked up with earphones. 
The incipient young inven-
tor set out to make them 
louder. He was dogged in 
his search and developed at 
this early age a capacity for 
infinite patience in his ex-
periments which was to 
mark his life's work. 
"Genius is one percent in-
spiration and ninety-nine 
percent perspiration," he 

4 

• 

The young inventor at work on the "1032" pole. 



used to say in later years, 
quoting Thomas Edison. 

Armstrong explored 
many paths in his attempts 
to strengthen the sound. 
Reaching up into the air to 
better catch the broadcast 
signals, he flew from the up-
per stories of 1032 large an-
tenna kites which he had 
built with the help of his 
Yonkers friend, Bill Russell. 
He built a 125-foot antenna 
pole, the tallest in the area, 
in the south yard. His youn-
ger sister, Edith ("Cricket"), 
helped in the construction, 
holding the guy wires and 
handing him buckets of 
paint as he swung aloft in a 
boatswain's chair. Neigh-
bors watched with awe and 
apprehension. His mother, 
however, had complete 
faith in her son. When a 
neighbor telephoned to say 
that Howard was at the top 
of the pole and it made her 
nervous to watch, "Don't 
look, then," was her confi-
dent reply. 

Howard attended Public 
School 6 in Yonkers and 
Yonkers High School, and 
went on from there to Co-
lumbia University, com-
muting on a red motorcycle 
his father had given him as 
a high school graduation 
present. His interest in radio 
led him to the study of elec-
trical engineering. 

In his junior year at Co-
-lumbia, Armstrong's dil-

igent search for improved 
radio reception paid off. He 
invented the regenerative-
oscillating, or feedback, cir-
cuit which greatly in-
creased radio signals, made 
them loud enough to be 
heard across a room and 
led the way to transatlantic 
radio telegraphy. His sister, 
Ethel, remembers vividly 
the night it happened. 
"Mother and Father were 
out playing cards with 
friends and I was fast asleep 
in bed. All of a sudden 
Howard burst into my room 
carrying a small box. He 
danced round and round 
the room shouting, 'I've 

Major Armstrong's sister, Ethel, and her husband, Bradley Hammond, listen to a crystal set 
with their evening meal, around 1920. (Photo by Bradley B. Hammond) 

done it! I've done it!' I real-
ly don't remember the 
sounds from the box. I was 
so groggy, just having been 
wakened. I just remember 
how excited he was." 

Later, another inventor, 
Lee DeForest, challenged 
Armstrong's priority for this 
discovery and the issue was 
twice argued before the US 
Supreme Court—which 

found in DeForest's fawor. 
However, the scientific 
community has always 
credited Armstrong for the 
invention and he received a 
gold medal for it from the 

Thomas I. Styles, Armstrong's longtime associate, Ethel, Howard, and his mother. (Photo by 
Bradley B. Hammond) 

73 Magazine • February, 1982  53 



Billboard in Yonkers dating around 1921. (Photo by Bradley B. Hammond) 

Armstrong and his wife, Marion, by the "1032 - pole. (Photo 
by Bradley B Hammond) 
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Institute of Radio Engi-
neers. Years later, the report 
accompanying the presen-
tation to him of the Franklin 
Medal, by the Franklin In-

stitute in Philadelphia, also 
credited him with the inven-
tion of the regenerative cir-
cuit. 
After graduation from 

Columbia in 1913, Arm-
strong worked as an in-
structor at the college. 
When the US entered the 
war in 1917, he joined the 
Army Signal Corps and rose 
to the rank of Major— his 
preferred title for the rest of 
his life. While in the service, 
he invented the super-
heterodyne circuit which 
amplified even further the 
sound of radio transmis-
sion. This invention brought 
him into contact with David 
Sarnoff, who later became 
President of Radio Corpora-
tion of America and whose 
bright and attractive secre-
tary, Marion Maclnnis, he 
later married. 
After the war, Armstrong 

returned to Columbia 
where he worked as an as-
sistant to Professor Michael 
I. Pupin, famed physicist 
and inventor. When Pupin 
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Close-up of the tower. (Photo by Bradley B. Hammond) 



the ALL 
NEW 
tempo 
S.115 

..I'empo S-4 
The first 440 MHz hand held and still a 
winner offers the perfect way to get into 
an uncrowded band Check one out at 
your local Tempo dealer or write Henry 
Radio $289  S-47 $319 

k 0 4 -0UCE.D PRI ! 

Boost the power of your hand held or 
mobile unit with a Tempo solid state 
power amplifier A broad range of power 
outputs available at very affordable 
prices. Please write for literature. 

COMMERCIAL HAND HELDS 
Henry Radio offers a fine line of UHF and 
VHF  hand  held  transceivers  for 
commercial applications. The operating 
frequency of the FMH-12 and FMH-15 is 
135 to 174 MHz and the FMH-40 and 
FMH-44 is 440 to 480 MHz. They are 
extremely  sturdy,  their  superb 
dependability has been thoroughly 
proven and the price is much lower than 
you  might  expect.  Please  call  for 
complete information. 

Tempo M1 
Tempo does it again! This time with the 
world's first and only ALL CHANNEL 
synthesized  hand  held  marine 
transceiver. The Tempo MI operates on 
all  marine channels .both U.S.  and 
international,  plus  four weather 
channels This is a real working tool and 
a hobby rig with hundreds of uses. It is 
skillfully engineered and built to provide 
endless hours of hard use. 1 watt low 
power-2', watts high power positions. 
1/4..nd the price. LESS THAN $500.  }  

more radio 
...less 
money 

TEMPO'S ALL NEW S-15 SYNTHESIZED 
HAND HELD OFFERS IMPORTANT 

FEATURES AT A PRICE THAT DEFIES 
COMPARISON. 

Compare these features with any other hand held 
available... the S-15 is the obvious choice 

* 5 WATT OUTPUT (1 watt low power switchable) 

* "EASY REMOVE" BATTERY PACK 

* 1 HOUR QUICK CHARGE BATTERY SUPPLIED (450 ma/HR) 

* BNC ANTENNA CONNECTOR & FLEX ANTENNA 

* EXTREMELY EASY TO OPERATE 

* PLUG FOR DIRECT 13.8 VOLT OPERATION 

* 3 CHANNEL MEMORY. (1 channel permits non-standard repeater 
offsets. 200 micro amp memory maintenance (standby)). 

* VERY SMALL AND LIGHT WEIGHT (only 17 ounces) 

* 10 MHz FREQUENCY COVERAGE: 140-150 MHz (150-160 for 

export customers) 
* AMPLE SPACE FOR PROGRAMMABLE ENCODER 

* SPEAKER/MICROPHONE CONNECTOR 

• ELECTRICALLY TUNED STAGES (receiving sensitivity and output 
power are constant over entire operating range) 

* LOW PR10E...$289  S-15 with touch tone pad $319 

SUPPLIED ACCESSORIES: 
Rubber antenna • Standard charger • Ear 
phone • Instruction manual • 450 ma/HR 
battery (quick charge type) 

OPTIONAL ACCESSORIES: 
1 hour quick charger (ACH 15) • 16 button 
touch tone pad (S157) • DC cord • Solid 
state power amplifiers (S-30 & S-80) • 
Holster (CC15) • Speaker mike (HM 15) 

Available from Tempo dealers and a w r y H i ll s 

2050 S. Bundy Dr., Los Angeles, CA 90025 
931 N. Euclid, Anaheim, CA 92801 
Butler, Missouri 64730 

(213) 820-1234 
(714) 772-9200 
(816) 679-3127 

NEW TOLL FREE ORDER NUMBER: 800) 421-6531 
For all states except California 
Calif residents please call collect on our regular numbers 
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In 1923, to celebrate the opening of New York's first radio 
station—and to impress his fiancee—Armstrong cavorted 
atop the new WIZ transmitter tower. (Photo by George 
Burghard) 

died, Armstrong took over  strong, who enjoyed apho-
his professorship and, f  risms, liked to quote defeat-
nancing his own research—  ists who said, "Static, like  was crumpled, and live and  ably, the establishment was 
his inventions had by now  the poor, will always be  recorded music were  less than enthusiastic at the 
made him wealthy—con-  with us." He proved them  beamed from the Runyon  prospect. 
centrated on the elimina-  wrong.  tower to the audience forty 

However, for several tion of static.  The first public broad-  miles away. 
In 1933, Armstrong se-  cast of FM was made in  Although the engineers  years RCA gave Armstrong 

cured four patents which  1935 from the home of his  marveled at the fidelity of  experimental broadcast 
were to be the basis for fre-  friend C.R. (Randy) Runyon  the sound, FM did not im- privileges in its studio at the 

quency modulation. This  at 544 North Broadway in mediately take off and it top of the Empire State 
was an entirely new system  Yonkers. Runyon was a ham  would be some time before  Building. But in 1937, say-
of broadcasting. Unlike  who operated under the  it would become a commer- ing that they wished to de-

amplitude modulation  call letters W2AG and  cial success. "If you build a vote the space to the de-
which varies the amplitude  broadcast from a tower in better mousetrap the world  velopment of TV, they 

asked Armstrong to with-or power of radio waves to  the yard of his house. The  doesn't necessarily beat a 
draw. transmit sound, frequency  tower and the house are no  path to your door," Arm-

modulation varies the num-  longer standing. The Run-  strong said ruefully in later  More determined than 
ber of waves per second  yon living room served as a years as he fought for the  ever to prove the superior-
over a wide band of fre-  studio for a demonstration  acceptance of his new sys-  ity of FM, Armstrong built 
quencies. As static is trans-  of different kinds of sound  tem of broadcasting. As a his own station in Alpine, 
mitted by amplitude modu-  that were broadcast to a matter of fact, FM was so  New Jersey. The site he 
lation and cannot break in-  meeting of the Institute of  revolutionary that an entire  chose had been visible to 
to the wide band of fre-  Radio Engineers at the Engi-  industry had to scrap its  him as a boy from his attic 
quencies of frequency  neer's Building on West  hardware and start over  cupola at 1032, and it 
modulation, the latter is 39th Street in New York City.  before its potential could  served his purpose well. It 
virtually static-free. Arm-  Water was poured, paper  be realized. Understand-  was one of the highest 

Armstrong receives the Medal of a Chevalier de la Legion 
d'Honneur for his contributions to wartime wireless, from 
General Ferrie, head of French military communications. 
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Dual VFOs Give You Two Radios for the Price of One!  
Co.-npetit'vely priced, quality 
American des gn and construction 
py Cubic . . a leader for 3 dec-
ades in defense and commercial 
electronics 

Features: 
All band coverage including WWV 
and the new WARC bands 

DUAL VFO's each provide com-
plete bard coverage. (You are not 
limited to a single memorized fre-
quency) 

235 Watts irput SSB and CW on 
all frequenc.es 

IF Passtand Tuning not to be con-
fused with ineffective IF shift " 

Utilizes an 8 Dole fitter which is 
:ontinuously variable for either 
high pass or ow pass. 

CW Crystal Filter (optional). 
400Hz 6-po e 

Unique Visual Display of 
Passband 

External Receive Antenna Jack 
allows separate trarsmit and 
receive ante-inas 

Tunable Nc h Filter when com-
bined with passband tuning 
Drovides the ultimate in removing 
interference 

Full or Semi CW Break-In 

Selectable hard soft .ceying 
makes the difference in pile up 

Continuously Variable AGC leis 
you hea- the weak signal whicl 
would normally be masked by 
strcng adjacent channel inter-
ference 

Locrithrtic Speech Processor 

AF. RF and IF Gain Controls to 
provide an infinite selection of 
receiver dynamics 

4 Funct on Meter reads "S.' units 
in receive, and selects forward 

power (calibrateC n &arts PEP), 
relected power, or A.LC level in 
transmit 

Mil tary Clu.ality PC Boards of dou-
ble sided, plated through glass 
epoxy material 

Modular Ce.)ns:ruction with PC 
boards anc assemblies intercon-
nected by plug-in still) line and 
coaxial connectcrs. Chassis and 
cabinet are of -ugged steel con-
str_iction 

Call or write fora Free Brochure 

C U BI C C O M M U NI C ATI O NS 
A ',ember of Me C aloC CO,DC/ilor family of compantes 

3C5 Airport Road, Ocearside, CA 92054 (714) 757-7525 

Complete System 103 

INN 

ST-213 
2kW Antenna Tuner 

PSJ-6A 
Power Supply! Speaker 

ASTRO 103 
Transceiver 

1500Z-A 
1500 Watt Line if 
Amplifier 



Interested In DX? 
Dick Bash says you need THE COMPLETE IDIOT'S GUIDE TO 
DX (by Stu Gregg, NF4Z) if: 

11101, 

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 the 'BUREAU' is where you put your 
socks 

IN  OM 

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. 

Dozens of DXers have been interviewed and their suggestions 
have been included here. Take a tip from the "Big Guns" and 
use their secrets and tricks. 

THE COMPLETE IDIOT'S GUIDE TO DX is available at dealers 
nationwide for only $12.95, but if you can't stand to wait, rush 
Dick $15.45 (which will cover First Class postage). If you live in 
California, please include 84 for Sales Tax. Telephone orders 
accepted 10 AM-6 PM California time. 

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

San Leandro, California 94577 
(415)352-5420 

City were transmitted by 
wire to Alpine and broad-
cast first under the call let-
ters W2XMN and later, 
WE2XCC. Today, the sta-
tion is owned by UA Colum-
bia Cablevision Company 
of Oakland, New Jersey, 
and is operated for closed 
circuit TV transmission. 

During the Second World 
War, Armstrong devoted 
himself to military research 
and allowed the govern-
ment to use his patents 
royalty-free. He received 
the Medal of Merit for his 
contributions. 

After the war, Armstrong 
turned his attention once 
more to the promotion of 
frequency modulation. He 
saw it grow in popularity as 
a broadcasting medium as 
more FM stations went on 
the air and more FM sets 
were sold to receive the 
programs. However, few 
outside the industry had 
ever heard of Edwin 
Howard Armstrong —the 
man who invented it. Fur-
thermore, manufacturers 
began to build and sell FM 
equipment ignoring his pat-
ents. Goaded perhaps by 
the bitter memory of losing 

points in the region and had 
unobstructed space around 
it for the broadcast of the 

station's signal. 
Programs originating 

with WQXR in New York 

Armstrong at his desk at W2XMN. 
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his regenerative patent 
years before, Armstrong be-
came embroiled in twenty-
one infringement actions to 
adjudicate his FM patents. 
Battling giant corporations 
with batteries of lawyers 
used up his resources. Final-
ly, in 1954, ill, disillusioned, 
and his fortune gone, Arm-
strong took his own life. 

After his death, his wid-
ow, Marion, set out to finish 
what he had started. She 
continued the lawsuits, sit-
ting in the courtroom each 
day following the argu-
ments and watching as tes-
timony was given. Her first 
victory, over RCA in 1954, 
gave her funds to continue 
the other suits. In 1967, with 
the victory over Motorola, 
she had won all twenty-one 
and established clearly and 
decisively that Edwin 
Howard Armstrong was the 
inventor of frequency mod-
ulation. 

Today, the Alpine tower 
stands as a monument to 
the brilliant man whose in-
ventions touch our lives 
every day. His contribu-
tions are perhaps best 
summed up by Lawrence 
Lessing in his biography of 
Armstrong, Man of High 
Fidelity (J. B. Lippincott 
Company, Philadelphia and 
New York, 1956). "The lone-
ly man listening to music in 
the night, the isolated farm-
er hearing nightly the news 
of the world, the airplane 
pilot guiding his craft safely 
through the ocean of the 
sky, the astronaut now in 
his capsule gathering in the 
whispers from space, the 
earthbound emergency 
crew contending with some 
mission of mercy or di-
saster, the army on the 
move and the man in his 
armchair, charmed or in-
structed for an hour by a 
great play, a symphony, a 
speech, a game of ball—all 
owe a debt to this man who, 
in some forty years of high 
fidelity, fashioned the in-
struments illimitably ex-
tending these powers of hu-
man communication."• 



Barry Electronics Corp 
WE SHIP W ORLD WIDE  WORLD WIDE AMATEUR RADIO SINCE 1950  

Your one source for all Radio Equipment! 
All Handy Talkies In Stock For Immediate Delivery! 
VoCom 2 meter 518 Telescoping Whip & Duckie 
Antennas & HT Amp's HEAVILY STOCKED 

a a  We Will Not Be Undersold 
Call: 212-925-7000 TEMPO 

Si. S2, 
S4, S5 

SANTEC 
HT-1200,ST-7/T 

YAESU 
FT-208R 
FT-290R, FT-708R 

MURCH Model UT2000B 

AEA Morse Matic, 
MBA & IsoPole Antennas 

.7 11111111P1' 

DRAKE TR-7 & R-7 
L-7 2KW Linear Amplifier 

DRAKE 
Keyboard 

VniAANJ 
FT-ONE 

FT-101ZD MARK III, FT-480R, 
FT-707, FT-720RU, FT-720RVH, 
FT-902DM, YR-901-CW/RTTY 

-BIRD 
Wattmeters & 
Elements 
in stock 

ASTRO 103 150A & 100 MXA 
DIPLOMAT 150 

ROCKWELL/COLLINS 
KWM-380 

World Wide Satellite 
Systems Available 

We Stock Special Satel ite Cable. 
RG-213/U at $3.50 per/ft_ 
RG-59/U Stranded Center Core 
at $0.25 per/ft. 

DIGITAL 
FREQUENCY 
COUNTER 

Trionyx-
Model TR-1000 
0-600 MHz 
Digimax-Model D-510 50Hz-1GF-z 

M E N 

KDK FM-2025 

MIRAGE 
61016 

EI 11C OK IC-720A, IC-730 
HY-GAIN IC-25A, IC-251A, IC-2(L, IC-451A 

TOWERS 
& ANTENNAS 

KANTRONICS 
Mini-Reader 
Field Day 

W P M 
Super Sale On All Surplus Parts, Meters, Capacitors And Connectors, Etc...Come In And Save Over 50 %  

LARGEST STOCKING HAM DEALER  WE STOCK ARRL & BASH PUBLICATIONS. 
COMPLETE REPAIR LAB ON PREMISES 

WE STOCK—NEW ROBOT MODEL #800, BIRD WATTMETER, HY-
GAIN,  LARSEN,  SHURE,  KDK-2015R,  TURNER  ASTATIC, 
VOCOM, VHF ENG., MFJ, KANTRONICS, AVANTI, CORDLESS 
TELEPHONES,  POCKET  SCANNERS,  NYE,  BENCHER, 
VIBROPLEX, ALPHA. 

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS 
DEALER INQUIRIES INVITED. PHONE IN YOUR CRDER & BE REIMBURSED 

New York City's 
MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 
512 BROADWAY, NEW YORK CITY, NEW YORK 10012. 
BARRY INTERNATIONAL TELEX 12-7670 212-925-7000 
TOP TRADES GIVEN ON YOUR USED EQUIPMENT 

AUTHORIZED DISTS. MCKAY DYMEK FOR 
SHORTWAVE ANTENNAS & RECEIVERS. 

"Aqui 
Se Habla 
Espanol" 

Amateur Radio Courses Given On Our Premises 
Export Orders Shipped Immediately. 
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TUFTS 
ELECTRONICS -88 

61 Lowell Rd., Hudson, N.H. 03051 
9-6 Daily  (603)883-5005  12-5 Sunday 

TUFTS ELECTRONICS is pleased to introduce our two 
newly affiliated stores. ARLINGTON RADIO is a new store 
serving the greater BOSTON area. Their speciality is a new 
system of CONSIGNED sales with an automatic mark-down 
every thirty days. BUZZARDS BAY ELECTRONICS is an 
established electronic supplier serving CAPE COD and the 
PROVIDENCE area. TUFTS ELECTRONICS will be estab-
lishing a few more affiliate stores to make your shopping 
more convenient. For details on how to become an affiliate 
store contact our main office in HUDSON, NH. 

ARLINGTON RADIO 

1301 Massachusetts Ave 
Arlington, Mass 02174 

617-648-2097 

BUZZARDS BAY ELECTRONICS 
196 Main Street 

Buzzards Bay, Mass 02532 
617-759-3376 

DISCOUNTS- FREE CATALOG- EXPORTS- PACKAGES 
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With the completion of our recent move to HUDSON, NH 
TUFTS ELECTRONICS is ready to bring you more ex-
citing innovations. Our complete AMATEUR RADIO 
CATALOG is again available, packed with DISCOUNTS, 
PACKAGE DEALS and plenty of those hard to find items! 
Our catalog is computerized and updated daily to assure 
you of the best prices and the most up to date information 
available anywhere. Come visit our NEW MODERN SHOW-
ROOM. Tufts Electronics is only 30 minutes for Rte 128 
in Boston via Rte 3. With the SAVINGS from our 
DISCOUNTS plus NO SALES TAX in New Hampshire 
you'll be smiling all the way! To make your shopping 
even more pleasant our new store hours are 9-6 daily and 
12-5 on Sundays. Come visit us SOON. 
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l aPEDITIONS INTERNATIONAL "c4fai,„, ,biXpiditionl —4  ,-Reafity'' 
THE WEEKLY DX NEWSLETTER FOR ALL AMATEURS 

.  • 

•  'N 

52 WKS.  $28 (US)  N. AMERICA 
$40 (US)  ALL OTHERS 

Name 

Address  _ 

City _ St.    Zip 

DXI. 999 WILDWOOD RD., WAYCROSS, GA. 31501 

A TRUE STATE-OF-THE-ART 
COMMUNICATIONS TERMINAL! 

NEW 
M100 
ASR 
from 

INFO-TECH 

$1475.00 
(with 12" Monitor) 

$180.00 
(contains mailbox systems) MEMORY EXPANSION BOARD 

(10K of Memory) 

For use by amateur radio operators in the 
transmission and reception of RTTY (ASCII & 
Baudot) and Morse code Microprocessor con-
trolled with 20K of memory (8K ROM, 8K RAM, 
4K video RAM) 
User programmable messages. Sel-Cal. 

WRU, mailbox, real time clock, large running 

buffers, buffers for printers, basic word pro-
cessing for on-screen editing, full and half 
duplex, cassette tape interface, split screen 
formats, ASCII or Baudot printer outputs. au 0-
start, push to talk. accessory switches, pro 

sions for battery back-up, many other features 
The M-500 consists of three parts: 

1. KEYBOARD. Connected to mainframe by 
5-ft umbilical cord for maximum operating flexi-
bility. Entire system keyboard controlled. 
2. MAIN FRAME Houses 95 0/0 of the elec-
tronics, all I/O jacks, power supplies, modulator, 
demodulators. Metal frame cabinet is table top 
or rack mounted. 
3. 12 VIDEO MONITOR High quality to insure 
undistorted video, provide flexibility for operat-
ing position placement. 

':der direct or from these dealers 

Carbon 
5640 S W 116th Ave 
Miami. Florida 33173 
(3051 271-3675 
Colmay Products 
14903 Beachwew Ave 
White Rock. B C Canada V4B1N8 
1604) 536-3058 

Dialta Amateur Radio Supply 
212 48th St 
Rapid City, South Dakota 57701 
(6051 343-6127 

Electronic Equipment Bank 
516 Mill St 
Vienna. Virginia 22180 
(703) 938-3350 

INFO1[TECH ELECTRONIC 
EQUIPMENT 

Manulactuted h  "35 

DIGITAL ELECTRONIC SYSTEMS, INC. 
1633 Wisteria Court • Englewood, Florida 33533 

813-474-9518 

Giber Associates. Inc. 
52 Park Ave 
Park Ridge. New Jersey 07656 
(201) 391-7887 

Global Communications 
606 Cocoa Isles Blvd 
Cocoa Beach. Florida 32931 
(305) 783-3624 

Ham Radio Center 
8343 Olive Blvd. 
St Louis, Missouri 63132 
1-800-325-3636 

Memphis Amateur Electronics 
1445 Wells Station Rd 
Memphis. Tennessee 38108 
1-800-238-6168 

Michigan Radio 
38270 Mast 
Mt Clemens. Michigan 48045 
(313) 469-4656 

N & G Distnbuting 
7201 NW 12th St 
Miami. Florida 33126 
(305) 592-9685. 763-8170 

Radio World 
Terminal Building 
Oneida County Airport 
Oriskany. New Yak 13424 
(315) 736-0470 
1-800-448-9338 

Ray's Amateur Radio 
1590 U S Highway 19 South 
Clearwater, Florida 33516 
(813) 535-1416 
Universal Amateur Radio 
1280 Aida Or 
Reynoldsburg. Ohio 43068 
(614) 866-4267 

CALL 
TOLL 
FREE 
For the best deal on 

•AEA•Alliance•Ameco•ASP•Belden 
• Bencher•Bird•CDE•CES•Collins 
•Communications Specialists•Cubic 
•Cushcraft•Daiwa•DenTron•Drake 
•HAL•Hustler•Hy Gain•lcom•IRL 
•KLM•Kantronics•Kenwood 
•Larsen•Macrotronics•MFJ 
•Mini-Products•Mirage•NPC•Nye 
•Panasonic•Palomar Engineers 
• Regency. Robot•Shure• Sony 
•Standard•Tempo•Ten-Tec 
•Transcom•Yaesu 

FEBRUARY 
FINDS 

ICOM IC-730 HF Xcvr. regular 
$829 _ special $729.95 
(less $40 factory rebate... 
in effect through February!) 

KENWOOD TR-2500 new 2-M 
hand-held in stock $299.95 

HAL CT-2100 Communications 
Receive Terminal $759.95 
KB-2100 Keyboard $157.95 

YAESU FT-208R compact 2-M 
hand-held   Call! 

YAESU FT-708R compact UHF 
hand-held   Call! 

Quantities 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 
(outside Illinois only) 

(800) 621-5802 
HOURS: 9:30-5:30 Mon., Tues., Wed. & Fri 

9:30-9:00 Thursday  a ike 
9 00 3 00 Saturday 

ERICKSON 
COMMUNICATIONS 
Chicago, IL 60630 
5456 North Milwaukee Ave. 
13121631-5181Iwithin IllinoisI 
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AEAADVANCED ELECTRONIC 
APPLICATIONS, INC. 

MT-I 

MM-1 

MM-1 MorseMatic Programmable keyer. 16 button pad tailors 
unit to operate as a Memory Keyer. Morse Trainer, Beacon, or 
Automatic Serial Number Sequencer. Speed 2-99 wpm, 500 
character memory Use with all popular paddles. Keys grid block, 
cathode or transistor circuits. 9-16vdc @ 350 ma. 

Regular $19995 - Sale Price $17995 
MT-1 Morse Trainer. Generates random Morse characters at 
precisely calibrated speeds, 1-99 wpm One character speed can 
be selected with another (slower) actual speed Two levels of 
difficulty Select five-letter code groups, or random word length. 
Programmable automatic increase in speed from a beginning 
speed to an ending speed over a duration of 1-99.9 minutes. 
Normally operates in a random mode, but for checking progress, a 
24,000 character answer booklet is supplied. 9-16vdc @ 200 ma. 

Regular $99" - Sale Price $8995 
MT-1P Morse Trainer Portable version of the MT-1. Take it with 
you! Contains a rechargeable battery pack which provides hours of 
practice between charges With battery pack and charger. 

Regular $13995 - Sale Price $125" 

laus 

viola 
1'011 

CK-1  KT-1  MK-1 
CK- 1 Contest keyer. Incorporates virtually all of the features of the 
famous MorseMak. with the exception of the Trainer and Beacon 
modes. Two pre-set speeds for fast recall and a stepped variable 
speed control for contesting, 1-99 wpm, 9-16vdc @ 350 ma, 

Regular $129" - Sale Price $116" 
KT-1 Keyer/Trainer All of the features of the MT-1. However, 
except for the on/off volume control, all other functions including 
speed, sidetone pitch, weighting, tune & more, are programmable 
by using the keypad to address the internal microprocessor. Speed 
variable. 1-99 wpm Automatic tune function allows two-handed 
xmtr tuning Trainer provides a sequence of 24,000 characters with 
10 starting positions or a random point 9-16vdc t 350 ma 

Regular $1299' - Sale Price S11695 
MK-1 Morse Keyer Features 5.011,1f to  keyei portion oi the 
KT-1 without automatic tune function 9 16vdc @ 350 ma 

Regular $7995 - Sale Price $7495 
Trainur At cessorso , 

ME-1 2000 character memory expansion for MM-1   $59" 
AC-1 12vdc/600ma AC adaptor for MM-1 with ME-1   14" 
AC-2 12vdC350ma AC adaptor   99s 
DC-1 Cigarette lighter cord for all except MT IP   5ss 

AEA MBA-RO Basic CW/ASCII/Baudot Reader. Reads and displays up to 99 wpm 
CW copy, 60-67-75-100 Baudot & ASCII at 110 baud (hand typed, 300 baud) 32 
character flourescent display shows up to 5 words at one time. 12vdc 

Regular Price $29995 - Sale Price $26995 
MBA-RC Deluxe Reader/Code Converter. Similar to the MBA-RD with the addition 
of a code converter which converts Morse CW input to Baudot or ASCII TTY output 

Regular Price $39995 - Sale Price $35995 

c 0 • • • S. • 

•  0  • 

•  • 
•  * • 

FIF DIractIon Indicator 
rowan am MONK orwa Anion eg 

ri 

AEA PFDF Radio Direction Finder, Locates signals quickly and accurately, even 
those appearing for only a split-second. Self-contained computer drives electroni-
cally spun array antenna, computes relative bearing within 1° and shows it on 3 
digit LED display and 16 LED ring quadrant display Works with any FM receiver 
-lust plug into external speaker lack; has self-contained audio amplifier & speaker. 
Includes 130-180 MHz VHF antenna, 

Regular Price $7499'' - Sale Price $6749° 
AEA ISOPOLE Omnidirectional VHF Base Station Antenna A unique, efficient twin 
's-wavelength design using resonant decoupling sleeves. Factory tuned, low SWR 
over entire band  lust assemble and install on 11," mast. Connections and 
impedance matching network weather protected, wind survival 813+ mph. Jr. 
models are shorter, "2-wavelength design, All models are UPS shippable. 

ISOPOLE 144 2 meter base station antenna   $39" 
ISOPOLE 144 Jr. 2 meter base station antenna   2r 
ISOPOLE 220 220 MHz base station antenna   39" 
ISOPOLE 220 Jr. 220 MHz base station antenna   29" 
ISOPOLE 450 450 MHz base station 'antenna (Reg. $on  SALE 62" 

All prices and specifications subject to change without nonce 

[MasterCard 
Call TOLL FREE 

VISA' 
Use your Credit Card 

New AES Branch Store... 
CLEAR WATER, Fl - 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 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. 

Call Toll Free. 1-800-558-0411 In Wisconsin (outside Milwaukee Metro  
1-800-242-5195 

AMATEUR ELECTRONIC SUPPLYin: 
4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 - Phone (414) 442-4200 
  AES BRANCH STORES  ASSOCIATE STORE 
WICKLIFFE. Ohio 44092 
28940 Euclid Avenue 
Phone (216) 585-7388 

Ohio Wats 1-800-362-0290 
Outside Ohio 1-800-321-3594 

ORLANDO Florida 32803 
621 Commonwealth Ave 
Phone (305) 894-3238 
Fla Wats 1-800-432-9424 
Outside Fla 1-800-327-1917 

LAS VEGAS, Nevada 89106 
1072 N Rancho Drive 
Phone (702) 647-3114 

Pete, WA8PIA & Squeak, AD7K 
Outside Nev 1-800-634-6227 

ERICKSON COMMUNICATIONS 
CHICAGO, Illinois 60630 
5456 N Milwaukee Avenue 
Phone (312) 631-5181 

Outside ILL 1-800-621 5802 
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Karl T. Thurber, Jr. W8FX 
317 Poplar Drive 

Mil!brook AL 36054 

The Art of listening 
audio accessories explored 

A high-quality station receiver having attributes of acceptable selectivity, sensitivity, 
stability, image and spurious signal rejection, and accurate readout forms the heart of any 
installation —amateur or SWL. Due to cost considerations, front-panel control space limita-
tions, and other factors, not all desirable features can be included. In this article, we look at 
important audio-related accessories that can be used in tandem with a good set for 
outstanding performance and versatility. These include proper headphones and speakers, 
audio filters, and tape recorders. The front-panel phone jack provides the umbilical con-
nection for these devices. The Kenwood R-1000 receiver pictured here has one interesting 
feature of special interest to SWLs: The function switch at upper left controls a timer used 
to turn on the radio for scheduled listening or to control a recorder through a remote ter-
minal. (Photo courtesy of Trio-Kenwood Communications, Inc.) 
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In this interesting and high-
ly-readable article, W8FX 
highlights in a casual, non-
technical way some impor-
tant considerations in 
choosing key audio acces-
sories for your station. 
Whether a licensed amateur 
or a serious shortwave lis-
tener, we think you will be 
interested in what he has to 
say about speakers, head-
phones, tape recorders, and 
filters for the ham shack. 

No transceiver or re-
ceiver is perfect, and 

none comes complete with 
all possible accessories to 
fill every operating need. 
The design of such a radio 
would certainly push the 
technical state of the art, 
not to mention that it 
would most certainly be 
cost-prohibitive. Various 
accessories and modifica-
tions narrow the gap be-
tween needs and reality and 
allow one to tailor perfor-
mance accordingly. 



There are many receiver 
audio add-ons one can 
build or purchase: external 
speakers, headphones, tape 
recorders, audio interfer-
ence filters, phone patches, 
radioteletype (RTTY) and 
Morse code readers, slow-
scan television (SSTV) view-
ers, and monitorscopes, to 
name but a few perfor-
mance-enhancing accesso-
ries. 

In this article, we will 
look at construction and se-
lection considerations for 
the first four groups listed 
above. Our review will high-
light a number of commer-
cial phone-jack products 
from the standpoint of their 
contributions to material 
reception improvement 
and making on-the-air oper-
ating a more convenient 
and enjoyable pastime. 

Let's begin with the main 
link between your rig and 
your ears—the speaker. 

Speakers: A Special Breed 

Anyone who rates him-
self or herself a hi-fi buff 
knows just how important 
the speaker is to overall au-
dio system performance. 
Unfortunately, the speak-
er's importance to receiver 
or transceiver performance 
is too often forgotten—by 
the individual ham and by 
manufacturers as well. 
Most amateur equipment 
made today, whether of 
domestic or Japanese ori-
gin, contains but an under-
sized, inexpensive, and in-
adequate loudspeaker. This 
results in poor audio perfor-
mance from otherwise ex-
cellent equipment. Defi-
ciencies are magnified 
when equipment is stacked, 
since the speaker is normal-
ly mounted on the top or 
bottom of the radio where 
its output will be muffled 
by the operating desk or 
other equipment above or 
below the radio. 

Most radios have provi-
sions for using an external 
speaker, and I recommend 
you use one to help attain 

the overall performance 
you expect from your set. 

Fixed station external 
speakers. It's a good idea to 
obtain the matching acces-
sory speaker at the time of 
the receiver or transceiver's 
purchase. However, you 
should be able to use al-
most any communications 
speaker as long as the voice 
coil impedance matches 
that of your set's output, 
normally 8 Ohms (4-16 
Ohms is the usual range). 

Only a communications-
type speaker should be 
used, however, as the re-
stricted frequency response 
of these units is optimized 
for speech reproduction. 
Hi-fi speakers, though per-
haps of superior overall 
quality, will unduly accen-
tuate any low-frequency 
hum as well as high-fre-
quency noise and back-
ground hiss. 

Of late, I've observed 
that accessory speakers of-
fered by some manufactur-
ers are marginal in size and 
quality; hooking up one of 
these units will not produce 
the improvement one 
would expect from an exter-
nal speaker. A possible rem-
edy is to scour the next 
hamfest or swap meet for 
one of the 8- to 12-inch 
boat-anchor speakers of the 
1950s and 1960s bearing 
such names as National, 
Hallicrafters, Collins, and 
Hammarlund. These units, 
if in good condition (voice 
coil intact and speaker 
cone undamaged), will run 
rings around the 4- to 5-inch 
jobs seen today. A little 
clean-up, and possibly a 
paint job, will do wonders 
to restore a unit to respecta-
bility. 

You can "roll your own" 
versions of these increas-
ingly difficult-to-find ac-
cessory speakers, too; your 
effort will likely be reward-
ed with superior speech 
quality and intelligibility. 
Send for the catalog of 
McGee Radio and Electron-
ics, 1901 McGee St., Kansas 
City MO 64108. It's chock 

An external speaker is a near-must in view of the minimal 
speaker usually provided in most amateur gear produced 
today. The Kenwood SP-180 shown here is designed for use 
with the TS-180 series of gear; it has a few "bells and 
whistles" of its own. These include three selectable tone 
filters and two-channel selectable input. The headphone 
output can be routed through the tone filters, too. 

full of speaker and enclo-
sure possibilities at moder-
ate prices. Select a 6-inch-
diameter or greater unit 
that will handle 5 to 10 
Watts of audio power. 
For the experimentally 

inclined brasspounder, Sky-
tec offers an unusual de-
signed-for-application CW 

speaker. This acoustically 
tuned unit develops virtual-
ly single-signal selectivity 
for excellent Morse recep-
tion. The CW-1 combines an 
acoustic filter ,esonant at 
aboLt 750 Hz with a loud-
speaker in a small enclo-
sure; a sleeve in the output 
opening may be extended 

Skytec CW-1 speaker is an unusual device that is expressly 
designed for receiving CW radiotelegraphy. The unit com-
bines an acoustic filter resonant at about 730 Hz with a 
loudspeaker to closely approximate "single-signal" selec-
tivity. (Photo courtesy of Jim Bow/es W6DLQ Skytec) 
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HDP-1228 

Mobile installations can benefit most of all from a 
carefully-chosen and properly-installed external speaker. 
Built-in speakers found in most HF and VHF/UHF mobile 
sets are inadequately sized and positioned to compete with 
road noise, car sounds, and passenger chatter. Inexpensive 
CB-type units usually work well, or a specially-designed 
unit such as this Heathkit® portable twin speaker can be 
used. Unit includes a visor mount to help direct sound 
downward to overcome road noise. (Photo courtesy of the 
Heath Company) 

to vary the resonant fre-
quency slightly. 

How does it work? In the 
Skytec speaker, back radia-
tion from a vertically-
mounted loudspeaker near 
the base is deadened by 
sound-absorbent material 
A cylindrical sound cham-
ber (tube) is coupled to the 
front of the speaker 
through only a small hole in 
a plate that otherwise clos-
es the lower end of the 
tube; the tube's upper end 
is open to the room. At the 
frequency at which the 
chamber length is acousti-
cally one quarter wave 
long, it is resonant and acts 
as a matching section be-
tween the high impedance 
(to sound) of the small hole 
at the speaker end and the 
low impedance to the room 
of the open end. Audio en-
ergy transfer is very effi-
cient at this frequency but 
it falls off sharply off-
resonance. 

Using this special-pur-
pose speaker, desired sig-
nals can be peaked consid-
erably (on the order of 
about 20 dB), while adja-

cent channel signals still 
can be heard in the back-
ground. This feature allows 
the band to be conveniently 
scanned without the need 
to switch back to the regu-
lar station speaker. The 
speaker can be used in con-
junction with standard in-
termediate frequency (i-f) 
filters and narrow-bandpass 
audio-frequency (af) filters, 
as well. However, the filters 
must be compatible; that is, 
bandpasses must be cen-
tered on the same frequen-
cy. Thus, other filters may 
or may not be used to ad-
vantage with the CW-1, de-
pending on whether their 
peaks may be set such that 
the audio pitch that results 
is within the speaker's re-
sponse capability. 

You also may want to 
route your radio's output to 
a remote location such as 
the workshop, patio, bed-
room, or yard. A general-
purpose PA type speaker 
(weatherproof for outdoor 
use) will usually fill the bill. 
It's advisable to allow 
switching between the in-
shack speaker and the ex-

tension, and also for sepa-
rately controlling the vol-
ume on the remote speaker. 
An FM wireless mike mod-
ule also may be used to 
broadcast received signals 
to any standard FM receiver 
in the home or around the 
yard—more on this possi-
bility later. 

You may have noticed 
that many of the bells and 
whistles now standard on 
the latest transceivers and 
receivers are finding their 
way into accessories of all 
kinds. For example, the ex-
ternal speaker for my Ken-
wood TS-180S is not just a 
speaker, but a triple audio 
filter, audio distribution 
point, and headphone jack 
box; it can handle the out-
puts of two receivers, or a 
receiver and a transceiver. 
The two af filters are fixed-
tuned and push-button-se-
lectable to attenuate either 
low-frequency (below 400 
Hz) or high-frequency (1.5 
kHz or 3 kHz up) signals. 
The headphone output is 
switchable through the fil-
ters, as is the output from 
either audio source. A line-
out jack on the rear apron 
provides a convenient 
source of filtered audio for 
RTTY, SSTV, monitorscope, 
and other applications 
where receiver audio is re-
quired. 

The speaker's fixed filters 
can't compete with sophis-
ticated "active" audio 
filters, but can do a good 
job augmenting existing i-f 
filtering. The narrowing of 
the af bandwidth to at-
tenuate the noise compo-
nent after i-f processing can 
materially enhance recep-
tion. 

Speakers for the mobile 
rig. Practically all mobile 
amateur transceivers con-
tain small internal speakers. 
The harsh sound and re-
stricted size and range of 
most puts a crimp in the 
quality of reception of al/ 
signals. Although many ra-
dios have the speaker in-
stalled on the top of the rig 
so that the driver will hear it 

best, most sets aim the 
speaker downward—the 
worst possible direction. 
The set's full audio output 
is directed where it is large-
ly absorbed by floor mats 
and carpeting. Even with 
solid-state equipment, 
cranking up the audio gain 
to overcome road noise and 
passenger conversation can 
result in microphonic-type 
squeals from the transceiv-
er due to acoustic coupling 
back through the rig's in-
nards. 

Thus, even more so than 
in fixed-station operation, 
an external speaker is clear-
ly desirable. Extension 
speakers markedly improve 
intelligibility when posi-
tioned and aimed better 
than the rig's internal 
speaker and will probably 
be more efficient than the 
set's speaker. This fact 
allows the transceiver's 
usual 2- to 3-Watt audio 
stage to be throttled back, 
resulting in less overall 
distortion—a real problem 
with some of the less-
weighty mobile rigs, par-
ticularly handie-talkies. 

A hi-fi speaker, such as 
that used for automobile 
FM/AM/tape-deck use, 
should not be used for the 
same reasons discussed pre-
viously. Instead, a 3- to 
5-Watt communications-
type speaker should be pur-
chased, one designed ex-
pressly for the speech 
range, 300 to 3000 Hz or so. 
An inexpensive source of 
this kind of speaker is the 
CB market, still flooded 
with a mass of unsold ac-
cessories as well as two-way 
radios. The quality of CB-
type units varies all over the 
spectrum, but with speak-
ers sometimes going for $4 
to $5 at discount and parts-
store sales as well as ham-
fests and CB coffee breaks, 
it's not too much of a risk to 
try one out. Other sources 
of quick-and-easy mobile 
speakers are the small 
speaker boxes which are a 
part of many telephone am-
plifiers, such as the Radio 
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HI-power! 
SUPER STICK II 
2 METER 5/8 WAVE TELESCOPIC ANTENNA 

6- 9 D B over a Rubber Duck 

Available In 

BNC, INC, Tempo S-1, 

Motorola and F Type 
Connectors 

SUPER 

STIC K 

II 

PRICE GAIN ' 
BASE 

CONNECTOR — 
FULLY 

COLLAPSED 

$19 - 6-9 DB 

BNC-Tempo 

5/15-32 

TNC-F -50239 

Collapsed is a 

matched 1/4 

Wave Antenna 

BRAID 

C 
$26 6-9 DB BNC CNLY 

NA 

woi not transmit 
in Collapsed poSItion 

BRAND 

V 
$24. - 5-8 DB BNC ONLY 

NA 
wiu not transmit 
al collapsed position 

' Measured Field Str,Ingth Over Rubber Duck 

•• Sp•icify Base TypE BNC, Tempo, Ect. 

The Tuned Antenna Company brings you the Super Stick II 

for those c•ng hauls with your H.T., plus our 5/8 Wave 

Antenna mai be operated collapsed with the same operating 

characteristic of a Rubber Duck Antenia. The Super Stick II 

is available •vith Tempo S-1, BNC>TNC-F-PL-259 Bases at a 

price that is several bucks under other 5/8 Wave Antennas. 

making the Super Stick II the best buy around. See your local 

dealer for stock. Settle for nothing less than a Super Stick II 

FOR DEALER LOCATION 

OF TO ORDER CALL: 

(714) 268-0720 

VISA 

• 

952C Chesapeake Dr. #603 
San Diego, California 92123 

MFJ KEYERS 
Uses Curtis 8044 IC. Iambic 
operation, dot-dash memo-
ries, weight control, solid 
state keying. RF proof. 

eio•i•-.00 $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; 

[sakes 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 

VOC) Optional AC adapter MFJ 1305, $9.95. 
Eggshell white, walnut sides. 8x2x6 inches. 
MFJ-406. S69.95, like 408 less speedmeter. 

'4995 
New MFJ-401 Econo Keyer II gives you a 

reliable. full feature economy keyer for squeeze, 
Ingle lever or straight key. 
Has sidetone, speaker, volume, speed, internal 

Neight 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 
old state or tube type transmitters, 

I
m r  I  ,Nrl itl,•11 II 

- •  III. •  I •40 . 111/ 

.11111 .. mn••    

MFJ-405' Econo Keyer II. Same as MFJ 401 
mit has built in single paddle with adjustable 
.ravel. Also jack for external paddle. 4x2x31/2", 

Optional: Bencher Iambic Paddle. $42.95: 
110VAC adapter, MFJ 1305, $9.95 Free catalog. 

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 
tor'reoaif status. Also call 601 323 5869 out 

• mental USA and in Mississippi.  ,,47 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494. Mississippi State, MS 39762 
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Shack 43-230 and similar 
units. Though small, these 
units seem to be adequate 
for casual FM-style mobile 
work. Old police or taxicab 
speakers in good condition 
also can be used. 

For the operator who 
likes to occasionally use his 
handie-talkie in the family 
buggy, Heath's HDP-1228 
clip-on sun visor speaker is 
a good bet. The 7-oz. dual 
speaker has two large 
mounting fingers (similar to 
those used on visor mirrors) 
to hold the speaker onto 
the visor just above the 
driver's head. This method 
of mounting allows opti-
mum positioning of the 
speaker to direct the sound 
downward where it's need-
ed to overcome road noise. 
An eight-foot-long cord and 
mini-plug allow easy con-
nection to the HT or any 
other mobile transceiver. 
(This item, manufactured 
by Superex Electronics 
Corp., may have been dis-
continued by Heath, as I 
haven't seen it advertised in 
recent catalogs.) 

Just about any CB-type 
external speaker will yield 
adequate results. However, 
there is one new amateur 
unit on the market that war-
rants mention: the Ken-
wood SP-40. This is a com-
pact, but high-quality, light-
weight (.44-lb.) speaker hav-
ing a power handling capa-
bility of 3 Watts with a fre-
quency response of 400 to 
5000 Hz. Although speaker 
size is only 57 mm, the little 
unit appears to be quite ef-
ficient and free of annoying 
resonances and vibrations 
that too frequently plague 
lesser CB counterparts. The 
speaker leg has a magnet so 
that it easily can be mount-
ed on any magnetic sub-
stance. If the speaker is to 
be installed in a location 
where the magnet can't be 
used, mounting screws or 
double-faced adhesive tape 
also can be used. Some-
what on the expensive side 
(about $25), the unit never-
theless represents good 

value (I own two, one for 
each automobile). The 
speaker's aircraft-instru-
ment styling makes it an es-
pecially attractive comple-
ment to any mobile installa-
tion. 

Headphones for 
the Ham Shack 

Loudspeakers are great 
for armchair-copy SSB work 
and for casual, FM-style op-
erating. But there are a 
number of advantages in 
owning and using a good 
set of headphones as an ad-
junct to the trusty station 
speaker. 

Many DX signals are too 
weak and QRM-obscured 
to be properly copied on a 
loudspeaker; a good set of 
phones will be of consider-
able value in increasing 
your ability to pull weak 
and near-buried signals out 
of the pack, particularly on 
CW. Room, household, and 
outside distractions also 
will be markedly reduced, 
allowing maximum concen-
tration on the signal being 
copied. The overall effect 
of using headphones can be 
about equivalent to dou-
bling received signal 
strength, when compared 
with straight loudspeaker 
listening. This may mean 
the difference between a 
solid DX contact and none 
at all. 

A secondary, yet impor-
tant, reason for using head-
phones is that the phones 
isolate the ham shack from 
the rest of the household, 
whose members may not 
appreciate the objection-
able whistles, squawks, and 
other noises that are music 
to the ham's ears. This is 
especially important when 
practicing code, since 
Morse blasting forth at 750 
Hz can have a very shrill 
and unnerving quality that 
readily penetrates walls, 
ceilings, and floors—not to 
mention people.' Apart-
ment and condo dwellers 
are well aware of how un-
popular Morse can be with 
the neighbors. 
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I built a small FM rebroadcaster for cord-free headphone 
monitoring in my ham shack. The unit shown uses the 
100-mW Ramsey FM module, which easily can be tuned to 
a clear spot on the FM band. Output of the station's 
TS-180S, FRG-7, or R-1000 is fed through the Autek Re-
search QF-1 audio filter to the FM unit. A pair of lightweight 
"radio headphones" completes the installation. 

Communications phone 
requirements. Many begin-
ners start out by appropriat-
ing the closest set of stereo 
hi-fi phones for their rigs, 
with little thought of wheth-
er the unit can do the job. 
Most decent stereo phones 
can be used, but because 
they are designed for high-
fidelity reproduction, their 
wide frequency response 
may elevate internal receiv-
er hum and noise to an ob-
jectionable level; also, some 
lead-switching needs to be 
done to adapt them for 
monaural use. 

Far better, and a more 
suitable investment for a 
lifetime amateur radio ca-
reer, is a good pair of com-
munications-type head-
phones. Such phones will 
boast a relatively narrow 
frequency response, high 
sensitivity, and easy physi-
cal adjustment. They also 
will be designed for com-
fortable wearing over ex-
tended periods, and the ear-

muffs will be effective in 
isolating the operator from 
distractions. Several manu-
facturers sell communica-
tions-type phones, includ-
ing Telex, Superex, Radio 
Shack, and Amplivox. Ma-
jor ham gear manufacturers 
such as Kenwood and 
Yaesu offer a selection of 
radio headphones designed 
to both physically and elec-
tronically match their 
equipment lines. 

Several considerations 
emerge Input impedance 
should match the output 
impedance of the receiver 
or transceiver's audio stage. 
In almost all solid-state am-
ateur gear this is low imped-
ance, in the 44o-16-Ohm 
range; normally, 8-Ohm 
headphones should be ob-
tained, though lower-im-
pedance units will probably 
work nearly as well. Some 
older ham gear was de-
signed for high-impedance 
phones, usually 1k to 5k 
Ohms, however; imped-
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Transmits  perfect  Morse  Code  * Built-in  16 

character  buffer  * Internal speaker and side-

tone  * Reed  relay  output  eli minates keying 

proble ms * All solid state circuits and sockets 
for reliability * Speed range 5-45 WPM * Perfect 

co mpanion to our M ORSE-A- WORD CW code 

reader. 

MO RSE-A-KEYE R KIT, model M AK-K, Complete kit of parts & manual   $1 59.95 

MORSE-A-KEYER, model MAK-F, Factory wired & tested   $199.95 

MORSE-A-KEYER ESSENTI AL PARTS KIT, model EPK-K   $ 69.95 
(Essential parts kit for ho me-brewers consists of pc board, board parts and manual. 
You  supply  ASCII  keyboard,  cabinet,  power  supply  &  miscellaneous  parts.) 

• Send check or money order. Use your VISA or MasterCard. Add $5.00 shipping and • 
Ihandling for Continental U.S. Wisconsin residents add 4% Wisconsin State Sales Tax. I 
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'WC 
Cor por ation  Telephone: (414) 241-8144 

Post Office Box 513G, Thiensville, Wisconsin 53092 

— IN STOCK — 
B&W coils. switches, antennas 

Jackson dials and drives 

J.W. Miller parts 

Millen components 

Multronics roller inductors 

Toroids, cores, beads. baluns 

Variable capacitors 

Cardwell—E.F. Johnson 

Hammarlund—Millen 

QRP Corner 
  Kits   

Fun Oscillator (73 2/82) 80 or 40 Meter, VFO for Fun. 
Mater 

40 Meter Transceiver (hr 4/80) 40 Meter, 1 watt output 

IARU Transmitter (OST 12/78) 20 Meter. 8 watt output 

lARU Receiver (OST 4/78)20 meter 

PC Boards   
Fun-Mitter (73 2/81)80 or 40 Meter, 5 watt output 

Fun-Ceiver (73 7/81) 80 or 40 Meter 

Boots for the HW-8 (OST 4/79) 80-15 Meter 10-12 watt 

output 

454 

FIADIO M 
Box 411S, Groonv1114, NH 03048 

Catalog — 25 cents  (603) 87131033 

THE LAST WORD IN 
READERS 
THE NEW 

MBA-RO 
FEATURES: 
• 32 CHARACTERS FOR EASY HIGH SPEED COPY 
OF MORSE 

• ASCII and BAUDOT RTTY 
• NO RECEIVER MODIFICATION NECESSARY 
• INSTANT SPEED TRACKING FOR MORSE CODE 
OVER WIDE SPEED RANGE FROM 2 TO 99 WPM 

• OPERATES FROM 12 V.D.C. 

For AEA Readers or other 

AEA Products, ca I or visit: 

AEA 
Brings you the 
Breakthrough! 

C + A ROBERTS, INC. 

22010 So. Wilmington Ave. 

Suite 105 Carson, CA 90745 

CALL: (213) 834-5868 

MFJ SWR/ 
WATTMETERS 
MFJ  HF  SWR/Wattmeter 
reads SWR, forward, reflect-
ed power from 1.8-30 MHz. 

49" 
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, 11-6:1 

Easy push-button switch operation: has power/ 
SWR. high/low range, forward/reflected push 
button switches. SWR sensitivity control. 
Lighted meter (requires 12V). Rugged alum' 

sum eggshell white, black cabinet. 61/4x31/4x4 1%," 
SO 239 coax connectors. 2 color meter scale 

MFJ VHF SWR/Wattmeter/ 
Field Strength Meters 

MFJ-812 

New low cost VHF operating aids. 
MFJ-812, $29.95: Read SWR from 14 to 

1 /0 MHz to monitor antenna and teedlines 
Read forward and reflected power at 2 meters 

(144 148 MHZ). 2 scales (30 and 300 watts). 
Read relative field 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. 

4' ,x2v.x2 3..‘" 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. 

'64"  '26" 
MFJ-262  MFJ-260 

Air cooled, non-inductive 50 ohm resistor in 
perforated metal housing with SO 239 connectors 
;11 load for 30 seconds. de-rating curves to 
minutes. MFJ-260 (300 W). SWR: 1.11 to 

30 MHz, 1 5:1 for 30 160 MHz. 21/2521/257 -

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. 
•,*urn 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 
AV 54 00 rw..11 for shipping and handling. 

CALL TOLL FREE ... 800-647-1800 
L ., Call 601 323 5869 for technical information. , • 
der/repair status. Also call 601 323 5869 nu. 
side continental USA and in Mississippi .... 4 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 
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A good pair of headphones will last a lifetime of hamming. 
Though communications-type phones are usually recom-
mended, high-quality stereo headphones are often pre-
ferred because they usually sport extra-soft, oversize 
cushions and padded, adjustable headbands. An adapter 
cord or plug would be required to convert a stereo phone 
such as this Radio Shack unit for monophonic use with your 
receiver or transceiver. (Photo courtesy of Radio Shack) 

ance matching is more criti-
cal in such instances. Most 
military surplus head-
phones, often attractive be-
cause of their rugged con-
struction and oversize ear-
muffs, are 500-to-600-Ohm 
units, though they are 
sometimes seen in higher-
and lower-impedance ver-
sions. 
Sitting in front of a ham 

rig for many hours at a 
stretch is fatiguing. Doing 
this while wearing an un-
comfortable set of head-
phones, sporting a tight and 
close-fitting headband, is 
torturous. For reasons of re-
taining one's sanity and a 
pleasant disposition, it's 
critically important to pur-
chase earphones having 
good earmuffs; the muffs 
keep the signal in and dis-
tractions out. Thick, but 
soft, flexible pads are what 
are required; they should be 
held fairly tightly against 
the head by the headband's 
pressure, though not so 
tightly as to be noticeably 
uncomfortable. One should 
be careful in purchasing 

used headphones, even if 
they're OK electrically, be-
cause old earmuffs even-
tually become shopworn 
and stiff, primarily due to 
their having been soaked in 
the operator's perspiration. 
Deterioration of the high-
frequency response is the 
result, along with a reduced 
isolation ability. Overly 
large, heavy headphones 
should be avoided due to 
the discomfort caused by 
carrying their weight over 
an extended period. 
Some features to look for 

include a coiled cord, in-
dividual headset volume 
controls, interchangeable 
or easily-replaceable ear-
muffs, type of headband 
construction (single, dou-
ble, padded, etc.), and a 
means of adjusting the 
headband. These factors 
may be either pluses or mi-
nuses, depending on indi-
vidual operator prefer-
ences. 
I have found that buying 

headphones is one task that 
is best done in person, not 
by mail. It's important to try 

out the phones, if possible 
with the radio with which 
they will be used, both from 
the standpoint of equip-
ment compatibility and op-
erator comfort. All the 
printed specs in the world 
are useless if you can't 
comfortably wear the 
phones over a long time-
span. If possible, borrow 
several different phones 
from friends and check out 
their suitability in your own 
station before making your 
choice. 

Except for mobile work, 
where a single headphone 
may be worn in conjunction 
with a boom mike/headset 
combo, a pair of head-
phones is universally used. 
Since the human hearing 
system tends to cancel out 
noise which is applied 
equally to both ears, adding 
the second headset allows 
recognition of signals sever-
al dB lower in level than 
with a single headset. Also, 
most people do not have 
equal or symmetrically bal-
anced hearing in both ears; 
dual phones tend to mini-
mize this anomaly. 

A few headphone operat-
ing tips should prove help-
ful: 

1) Try using a pair of fit-
ted earplugs under the 
headphones. Desired sig-
nals will come through the 
earplugs fairly well, while 
noise Will be suppressed. 
Using earplugs is particular-
ly effective when working 
on an extremely noisy band 
for a long stretch. You also 
may find fatigue is reduced. 

2) Experiment with revers-
ing the audio leads to one 
headphone. The human ear 
tries to cancel out noise 
which is presented in-phase 
to both ears; swapping the 
normally in-phase headsets 
can produce a substantial 
readability improvement 
while letting the signal of 
interest through with mini-
mum impediment. If results 
are favorable, you may 
wish to install a switch to 
conveniently reverse phase 
for routine listening. 

3) Learn to "ride gain" on 
your set's rf and af gain con-
trols, avoiding "blasting," 
which will have the tempo-
rary but undesirable effect 
of desensitizing the ears. 
Generally, best CW copy is 
had by running with the af 
gain wide open (or nearly 
so) and working with the rf 
gain control, keeping levels 
low enough to avoid receiv-
er and headset overloading. 
A good receiver agc system 
makes doing this a lot easi-
er. 

4) When operating on 
CW, carefully adjust the 
set's main tuning or beat 
frequency oscillator (bfo, if 
the set has one) to produce 
a strong yet pleasant audio 
tone. Don't opt for a too-
low pitch; around 750 Hz is 
usually about right, give or 
take 100 Hz, or so 

5) If you're an inveterate 
SSB contester, consider the 
use of a boom mike/head-
set combo. This device re-
places, or supplements, the 
transceiver's existing mike 
and speaker. The boom is 
attached to the back of one 
of the headphones and 
curves around the opera-
tor's cheek, thereby posi-
tioning the mike directly in 
front of the mouth for 
close-talking and essential-
ly hands-free operating. A 
press-to-talk (PTT) switch is 
part of the cord itself, 
though most boom-mike as-
semblies can be "hot-
wired" and a foot-switch 
used for PTT switching for 
true hands-off operation. 
Use a double-headset type 
for fixed-station operation 
and ensure that mike and 
headphone impedances are 
right for the transceiver or 
receiver/transmitter pair 
with which the combo is to 
be used. Avoid cheap CB-
type boom assemblies like 
the plague! 

6) If you want to try cord-
free headphone operation, 
purchase a pair of light-
weight, cordless FM radio 
headphones—the kind that 
has a built-in FM or AM/FM 
radio inside the headphone 
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RTTY/C W 
For the TRS -BO 

• • 

110M-116 

ROM-116 
RTTY/CW Operating System 
Detailed brochure available on request 

' A  .)t 

tel Mow, 
nla. nravvvid ,E , 

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 & 1290 baud operations 
possible 
FLEXABILITY OF OPERATION. Instantly change Baud 
Rates, Program Mode (ASCII/baudot). Program Status 
SPLIT SCREEN VIDEO. Transmit & receive data dis-
played separately , 
REAL TIME. Automatic CW/I0 without user interven-
tion Automatically updates 
at end of month or year 

elicroProducts 
606 State Street, P 0 Box 892-R • Marysville, WA 98270 • (206) 659-4279 

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 

... at last... 
your shack organized! 

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

Radio equipment 
not included 

Also Available .. 
Floor Space: 51 ' Wide by 30- Deep 

S192 50 

$16450 S-F RADIO DESK 
Deluxe - Ready to Assemble 
Designed with angled rear shelf for your 
viewing comfort and ease of operation. 
FINISHES: Walnut or Teak Stain. 
Floor Space: 3V Wide by 3V Deep 

Additional Information on Request  • 

Checks. Money Orders. BankAmericard 
and Master Charge Accepted 

F 0 B Culver City (In Calif Add 6% Sales Tax 

DEALER iNORIRIES INVITED_ 

S-I Amateur Radio iervices 
,CALIF. 90230 — PHONE (213) 837-4870  

OVER 70 BRANDS 
IN STOCK 

LAND-MOBILE 
RADIO 

AMATEUR 
RADIO 

lc" SHORTWAVE 

SCANNERS 

• 

CLOSED 
SUNDAYS, 
HOLIDAYS 

• 

Full Service Shop 'Spectrum Analysis *Antennas 
New and Used Equipment •CW-SSB-FM, Etc. *Towers 
FCC Study Guides • Code Tapes •Books *Accessories 

4 
HOURS 

MON.TUES. WED. 
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SPECTRONICS 

THURS, FRI 
9130-8:00 PM 

Specialists in Amateur Radio, 
Short-Wave Listening 

And Contemporary 

Electronic Gear. 

0 

44, 

SAT 9 30-3 00 PM 

SPECTRONICS INC. 

1009 GARFIELD ST. OAK PARK, IL. 60304 
(312)848-6777 

MFJ 
SHORTWAVE 
ACCESSORIES 
NEW Indoor Tuned Active 
Antenna. Rivals, can even 
exceed reception of out-
side long wire. 
Rivals long 

wires 

$7995 (6. 
MFJ-1020 NEW INDOOR ACTIVE ANTENNA 

.its on your desk ready to listen to the world. 
Rivals,  can often exceed, reception of outside  
long wire. Unique Tuned Active Antenna mini 
inizes 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. Adjustable tele. 
,coping 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 use. 
110 VAC with optional AC adapter, $9.95. 

$9995 
MFJ-1040 RECEIVER PRESEl.ECTOR. 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 jacks. 8x2x6 in. Also for XCVRS to 350 
watts input. Auto bypass. Delay control. PTT 
jack. MFJ-1045, $69.95. Same as MFJ-1040. 
Pess attenuator, xcvr auto bypass, delay control. 
PTT. Use 1 ant.. 1 rcvr. 5x2x6 in. 9V bat. Both 
reciiitos 9-18 VDC or 110 VAC with optional 

AC adapter. $9.95 

'899% 
4,• • 11/%1• ••••:• --: 

MOBILE SWL CONVERTERS to hear the short 
wave world while you drive. MFJ-304 ($69.95) 
covers 19. 25. 31, 49 meter bands. MFJ-308 
($89.95) adds 13, 16, 41, 60 meters. Two 
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 51/4x11/4x4-

308 is 6'//x1V4x5  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 

I
. Call 601 323.5869 for technical information, or 
der/repair status Also call 601 323.5869 our 
side continental USA and in Mississippi  ,•47 

MFJ ENTERPRISES, INCORPORATED 

Box 494, Mississippi State, MS 39762 
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itself —and feed your rig's 
output to a small wireless 
FM broadcaster module. 
Doing this allows true cord-
free flexibility in the ham 
shack by doing away with 
clumsy, entangling head-
phone cords. The setup also 
has the benefit of allowing 
one to monitor band or net 
activity anyplace in the 
home or yard by tuning in 
the rebroadcaster on any 
standard FM receiver. Ram-
sey Electronics, 2575 Baird 
Rd., Penfield NY 14526, 
sells a simple, 300-foot-
range kit for $3.95. Food for 
thought! 

Using stereo phones. We 
have cautioned against us-
ing stereo hi-fi headphones 
in the ham shack, regard-
less of their quality and 
comfortability. Headphones 
with extremely wide fre-
quency response character-
istics simply reproduce 
additional interference, de-
tracting from desired sig-
nals. Nevertheless, many 
hams will wish to use a pair 
of existing stereo phones 
for reasons of economy or 
personal preference. Hands-
on experimentation will 
reveal if the pair will, in 
fact, be suitable for use. 

Unfortunately, you can't 
just plug a set of stereo 
phones into your ham rig. 
Almost all such head-
phones use a so-called stan-
dard three-conductor (in-
cluding ground) plug, one 
circuit being used for each 
channel. Most amateur 
equipment uses a two-cir-
cuit (including ground) jack 
for use with monaural com-
munications headphones. 
This fact requires replace-
ment of the headphone's 
3-circuit plug with a single-
circuit plug and the 
paralleling of the two 
separate leads so that the 
receiver's output will be fed 
to both headset units. Alter-
nately, the stereo head-
phone's plug can be left in-
tact and an adapter pur-
chased or fabricated to 
convert the stereo-config-
ured cord to monaural use. 

Using an adapter has the 
advantage of allowing the 
headset to be used as a 
stereo unit whenever de-
sired, without making fur-
ther wiring changes. 

If you do purchase a set 
of stereo headphones to 
use with your ham rig, con-
sider a suitable pair that has 
an internal "stereo-mono" 
switch. This feature allevi-
ates the need for an adapter 
plug. I own a Calrad 15-135 
headset that does a credit-
able job both in the ham 
shack and with a small 
stereo set, and it boasts in-
dividual earphone volume 
controls, a coiled cord, and 
comfortable muffs. 
I've indicated that the 

stereo headphones' wide 
frequency response may be 
annoying when used with 
ham gear. This may be par-
ticularly aggravating if you 
try to use a pair of stereo 
phones in tandem with an 
active audio filter, since the 
filter may emphasize resid-
ual ac hum and noise pres-
ent in the receiver or trans-
ceiver's audio output. You 
can minimize this problem 
by adding a 50- to 150-Ohm, 
1/2-Watt resistor in series 
with the headphone lead to 
cut down their low-frequen-
cy response and overall sen-
sitivity. The exact value to 
use must be determined by 
experiment. 

Tape Recorders 

Though by no means 
necessary accessories, tape 
recorders represent often 
overlooked but very useful 
station adjuncts. There are 
countless practical uses for 
recorders, many of which 
are suitable for the ham 
shack. In fact, many ama-
teurs wouldn't be without 
one any more than they 
would be sans mike or key. 

Ham shack applications. 
Small recorders have a 
wide range of applications 
in the ham shack that is 
limited primarily by the in-
dividual operator's ingenui-
ty and imagination. Record-
ers can be used for such di-

Using a high-quality pair of communications-type head-
phones has several advantages. Switching from speaker to 
headphones can materially improve the readability of 
received signals and keep distracting room noise out. 
Lightweight units with soft cushions that are peaked for 
communications-range audio are best. Low-impedance 
models, such as the Yaesu headset shown here, are suitable 
for most modern solid-state receivers and transceivers. 
(Photo courtesy of Yaesu Electronics Corporation) 

verse purposes as recording 
DX and other important 
contacts, verifying trans-
mitted audio quality, re-
cording messages and traf-
fic, code practice, making 
short CQ and other trans-
mission tapes, signal report-
ing, and SSTV signal origi-
nation, to name but a few 
popular uses. Let's look at 
some of these: 
1) Taping contacts. This 

represents the most com-
mon, obvious use of the re-
corder. The machine is sim-
ply connected to the receiv-
er's output jack, either 
through a Y-plug across the 
speaker or, in some sets, to 
an auxiliary tape-output 
jack. The tapes made can 
serve as documentation for 
exceptionally rare QS0s 
and as a logging aid in fast-
paced DXing and contest 
work. (In the latter applica-
tion, a reference time is re-
corded at the beginning of 
the tape so that log entry 
times can be conveniently 
determined.) 

2) Signal reporting. An-
other common use is to pro-
vide "live" signal reporting 
to others. Most hams are 
genuinely surprised to learn 
how they really sound over 
the air, particularly at a far-
distant location. They are 
usually highly appreciative 
of an offer to play back 
their signal to them as 
much more meaningful 
than a simple readability-
and-strength report. If you 
make a practice of pro-
viding on-the-air playback, 
keep the engineering prac-
tice up to snuff: hardwire 
the connections (no mikes 
placed up against the set's 
speaker), and ensure that 
your wiring arrangements 
permit professional switch-
ing between mike and re-
corder. Random bleeps and 
fast-forward monkeychat-
ter are not well received 
over the air. A recorder with 
an accurate tape counter is 
a near-must. 
3) Transmitted signal 

quality checking. A good 
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PORTA-PEATER 
INSTANT REPEATER 

Command and control module makes an instant re 

tseater from any 2 radios with absolutely no modif , 

cations to the radios Interlaces via the external speaker 

aria 'roc lacks Perfect for a personal, emergency, or 
used repeater Write or call for detailed data manwal 

accept VISA and MiC Request catalog 

• 4 individual CW-IDs OK PROM) 

• VOX—COR. COR triggers 

• Adj. 0-15 min. ID cycle timer 

• Ad). 0-15 min. Time Out timer 
• Adj. 0-30 sec hang timer 

• Adi. 20db local mic amp 

• True repeater beacon, or manual modes 

• 250 volt switching capability 

• Complete gain/interface controls 

• Complete technical manual 

• PCB size 5'4." x 

• 22 pin edgecard interface 

$99.w 

Asse mbled. 

Tested, 

Burned In. 

Prog ra m med 

(Inc. $3. postage) 

W-S ENGINEERING 
P.O. BOX 58 

PINE HILL, N.J. 08021 
24 HR. PHONE: 201-852-0269 

MFJ Hybrid Phone Patch 
Feature Packed: VU meter. Has receiver gain, transmitter 
gain, null controls. Bypass switch. RFI filtered. VOX or push-
to-talk. Works with any rig. 

Crisp, clear hum-free  audio  
is what phone patching is all 

about and MFJ has it. 

"MFJ-624 TELEPATCH II" — the hybrid phone 
patch with the most wanted features. 
Gives you cnsp clear, hum-free audio which is 

'A ht phone patching is all about. Use automatic 
VOX or manual push to talk. 
VU meter monitors telephone line levels. Lets 

you adjust null control for maximum isolation 
between receiver and transmitter 
Separate transmitter and receiver gain controls 

eliminate readjusting rig's controls 
Function switch: OFF for normal operation. 

ON connects rig to phone line for patching. 
NULL switches VU meter to adjust for null. 

Simple 2 cable installation (plus phone line) 
when rig has patch-in patch-out jacks. Connects 
easily to any rig RFI filters, PC board construc-
tion eliminate RF feedback. 
Phono jacks for patch-in patch out. speaker, 

'6495 
Eggshell white, Nalnut sides. 8x2x6 inches 
MFJ-620, S54.95. Same as MFJ-624. less 

VU meter. 6x2x6 inches. 
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 loll free 800 647-1800. Charge 

VISA. MC or mail check, money order for $64 95 
for MFJ-624 or $54.95 for MFJ-620 plus $4.00 
each shipping and handling. 
Enjoy quality phone patching, 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 Micsiscipel 

MFJ ENTERPRISES, 
INCORPORATED 

v icrophone. Screw terminals for phone lines  47  Box 494, Mississippi State, MS 39762 

2 Meter 
"All Mode" 
Amplifiers 
FM - SSB  CW 

11108  10 W. in 

81016 10 W. in = 

83016 30 W. in 

23 2 W. in = 

80 W out 

160 W. out 

160 W out 

30 W. out 

$179.95 

279.95 

239.95 

89.95 

These amplifiers, except B23, hove built in 12X pro. 

amps. The 8108 and B1016 may be used with HI', 

or transceivers. They will key with 1 Watt input. 

C  YEAR 
j  WARRANTY 

Parts and Labor 

1 yr. on RF Power Transistors 

Peak Reading 
Watt/S WR Meters 

MPI — HE 

1.8 to 30 mhz 

25, 200, 2000 

watts ' 5' 

$119.95 
MP2 — VHF 

50 to 200 mhz 

50, 500, 1500 

watts ' 5' , 

$ I 19.95 

New!! DI010 430-450 
Amplifier 

"ALL MODE" FM-55B-CW-ATV 

10 W  in 

RC -1 Remote Control  $24.95  2 W  in 

SEE YOUR NEAREST DEALER FOR INFORMATION 

\ s...  MIRAGE COMM EQUIP, INC. • P.O. BOX 1393 • GILROY, CA 95020  (408) 847-1857  01 

100 1 W. Out 

25  W. out 

$319.95 

BASSETT HELIUM 
MOBILE ANTENNAS 

For 
Commercial. Amateur. 
and Government Services 

Rugged, low drag, high efficiency 
mobile antennas engineered to 
maintain resonance at all times 

Maximum overall height of only 
70". Average weight of only 6 oz. 
They remain vertical at all speeds. 

Helical inductors sealed in helium 
filled Fiberglass impervious to all 
weather. Adjustable 17-7ph 
and solid brass hardware chromp 
plated and polished. 

Optimum gain collinears for VHF 
and UHF. Unity gain models for HF. 
Amateur band models are inven-
toried for "off the shelf" delivery. 
Commercials to specs. 

Write or phone for free brochure 
and prices on Bassett mobiles and 
Helium Trap Antenna Systems. 

REX BASSETT 
ELECTRONICS, INC. 
1633 NE 14th Ave., B)dg. 11 
Ft. Lauderdale, Fla. 33305 
440  Tel 305/561-1400 ,.  
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The uses for a tape recorder in the ham shack are legion: tap-
ing QS0s, CQs, code practice, traffic for relay, etc. The 
recorder is probably of most use to the SSTV enthusiast in 
editing programs and recording QS0s —though recorders 
for SSTV work must be a cut above the average home-type 
cassette. The Sony C-104, shown above, is ideal for these 
purposes. 

way to find out how your 
own signals sound is by us-
ing your recorder to tape 
them. You will need an aux-
iliary receiver for the pur-
pose, one whose antenna 
can be disconnected or 
which has an attenuator to 
eliminate front-end over-
load by your own signal. 
You can record your actual 
on-the-air transmissions and 
QS0s, of course, but if you 
do any extensive "hello  . 
testing" for the specific pur-
pose of making a tape 
check, be sure to use a dum-
my load rather than radiat-
ing a signal. 

4) Code practice. You 
easily can make custom 
code-practice tapes using 
your key, keyer, audio oscil-
lator, and/or keying moni-
tor in your transceiver or 
transmitter to feed the re-

corder's input. If you have 
an open-reel machine, you 
can in most cases vary the 
recorder's speed in a 2:1 
ratio, that is from 1-7/8 to 
3-3/4 ips, or from 3-3/4 to 7 
ips. This capability allows 
code tapes recorded for the 
level of instruction desired 
(audio pitch will change, 
naturally). The recorder 
also can be used to tape on-
the-air code practice ses-
sions regularly broadcast 
by W1AW, the ARRL sta-
tion at Newington, Connect-
icut, for later playback and 
practice. 

5) Traffic handling. Using 
a recorder as a running 
backup in traffic handling is 
a good idea practiced by 
many experienced brass-
pounders. If you handle a 
great deal of traffic, you 
know that a telephone call 

or other unwanted interrup-
tion can make you miss part 
of a message or cause you 
to hold up your net while 
you get a "fill." Using the 
recorder, you can effective-
ly tape your own fills. 

6) Taping CQs and other 
transmissions. There is 
nothing wrong with prere-
cording phone CQs, if the 
practice isn't overdone and 
technical quality is main-
tained. For the most part, 
tape-recorded CQs are not 
necessary, and those using 
them often sound a bit silly. 
However, for contesting 
and some DX work, there 
are time-saving possibilities. 
A related application lies in 
making extended antenna 
adjustments and TVI check-
ing. Since radiating an un-
modulated carrier is illegal 
(except for short periods), 
you may want to prerecord 
a signal which can be 
played through your trans-
mitter again and again. For 
both these applications, 
special continuous-loop 
tapes are available; these 
come in various lengths to 
fit the desired transmission 
message length. Again, the 
watchword is modera-
tion—don't overdo a good 
thing! 

7) SS TV recording and 
playback. The tape record-
er is a "must" for the 
SSTVer, who finds a wide 
range of specialized ap-
plications. These include 
generation of gray scale, 
test pattern, and other 
reference signals; im-
mediate playback of the 
other fellow's over-the-air 
picture; and building a li-
brary of interesting pro-
grams from two-way con-
tacts. By far the most im-
portant use is in prerecord-
ing one's own "programs" 
for later broadcast. This 
allows for careful prepara-
tion and capturing of art-
work and photography, 
tape editing, and review. 
The judicious use of a sim-
ple tape machine has en-
abled many SSTVers to pro-
duce very smooth, interest-

ing and professional-quality 
program material that's a 
pleasure to watch. 

8) Computer interface. 
Small cassette recorders 
provide the basic means of 
programming home-type 
microcomputers. If you're 
equipped with a microcom-
puter with an electronic 
RTTY and/or CW interface, 
the recorder provides the 
means to set up the com-
puter for RTTY or Morse 
transmission and reception, 
and it also serves other an-
cillary functions. For exam-
ple, in the author's Macro-
tronics M-650/PET 2001 
system, the recorder is used 
to prerecord messages for 
later transmission and to 
record received messages. 
So-called "brag tapes" and 
artwork can be stored on 
the tapes and exchanged 
with others. 
Besides these specific 

uses, it's often handy to use 
a tape recorder to verbally 
document equipment set-
tings and alterations, meter 
readings, and test results. 
The work being done is de-
scribed as you're doing it, 
with the recorder doing the 
"writing." Subsequent play-
back of the tape, and writ-
ten transcription to a 
notebook or log if required, 
may be helpful in inter-
preting and analyzing re-
sults and in learning from 
past mistakes. 

Technical considerations. 
Authentic high-fidelity 
sound reproduction isn't a 
necessity in a ham shack 
recorder, though a few re-
quirements do exist. The 
recorder should be of rea-
sonably good quality (not a 
child's toy, to be sure), 
feature low distortion, have 
an auxiliary input for direct 
connection to the receiver's 
speaker, and include a 
recording level meter and 
tape counter. A "pause" or 
"edit" control is also a 
desirable feature. Re-
quirements are tighter if the 
unit is going to be used to 
record SSTV signals or in-
terface with a microcom-
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GEM-QUAD FIBRE-GLASS 
ANTENNA FOR 10, 15, and 20 METERS 

Two Elements  $215.00 
Extra Elements $154.00 

Price is 
F.O.B. Transcona 

INCLUDES U.S. 
Customs Duty 

KIT COMPLETE 
WITH 

• SPIDER 
• AR MS 
• WIRE 
• BALUN KIT 
• BOOM WHERE 
NEEDED 

2 element 2-meter Quad N/C on 
request, introductory offer with pur-
chase of quad. 

WINNER OF MANITOBA DESIGN 
INSTITUTE AWARD 
OF EXCELLENCE 

Buy two elements now — a third 
and fourth may be added later with 
little effort. 
Get a maximum structural strength 
with low weight, using our "Tride-
tic- arms. 

GEM QUAD PRODUCTS 
Transcona, Manitoba, Canada R2C 2Z5 
Box 53  Telephone (204) 866-3338 

cTRS-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. 

M1.1 CM COMPUTER INTERFACE 

0.1 

00. .. 

• 

i7f1 

•  •  

TRS-130 Models I and III 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 buffer while receiving. Transmit when 
ready. Ten 199 character memories. Repeat/link 
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 

\ ,nit, ON LEDs 6x1 3/4 x3 inches. Aluminum cabinet 

$ 
, 80 is a 

, nned trade 
ol Tandy 

Coipuration 

RF shielded. 9-18 VDC or 110 VAC with option.i. 
MFJ 1312 AC adapter, $9 95. 
Requires TRS-80 Model I or III with at leas1 

16K Program supplied on cassette tape. 
Order from MFJ — no obligation. If not delighteg 

return within 30 days for refund (less shipping) 
One year unconditional hardware guarantee. 
Older today. Call toll tree 800 647 1800 Chary, 

VISA, MC or mail check, money order for $99 9' 
plus $4.00 shipping and handling Order MFJ 121 
for TRS 80 Model I or MFJ-1212 for Model III 
Enjoy CW. See dealer or call MFJ today 

CALL TOLL FREE ... 800-647-1800 
Call 601 323 5869 for technic,i1 uitiirilidUiiii. Sr 
der/repair status. Also call 601 323 5869 outsid, 
continental USA and in Missy 

ENTERPRISES, 
INCORPORATED 

Box 494. Mississippi State, MS 39762 

" t1 for your TRS-80* 

tVr°  ( CCIt CIISS 
LEARN 
MORSE CODE 

Code Class is a machine language program 
designed to teach the beginning Ham to copy 
and send Morse code. It is very simple to use 
and exceptionally effective. With Code Class 
you will be ready for your FCC license exam 
in no time. Each of the lessons contains only 
4 characters and may  •be repeated as often as 
you wish. Lessons combine both easy and 
hard characters so • you learn the whole 
alphabet. Also, for a greater challenge, the 
characters learned in previous lessons may be 
included in the current lesson. Of course, the 
speed may be changed at any tirne without 
interrupting the lesson. 

PRACTICE 
FOR LICENSE UPGRADE 

The code practice portion of Cone Class is 
designed to help you increase your speed and 
accuracy as simply as possible. You will be 
able to practice copying random words. ran-
dom characters or random callsigns. After 
each page of text the program stoPs to let 
you check your accuracy. You may then trY 
the same page again or a new page. The 
speed is always displayed and is adjustable at 
anytime, even in the middle of a page. And 
changing the speed does not interruIA the 
character flow. 

TO ORDER TOLL FREE 

1-800-344-7493 
In CA Et for service 1209) 634-8888/667-2888 
• TRS ,80 .s a recognized Trademark of Tandy Corporation 

I 

AirMAC,„, 1. 7.TReDNICS'  inc  • '' 
'125 N Golden State Blvd 

California 95380  ,...44 

RECEIVE 
HAN DSENT CODE 

Code Class helps you learn to send clean, 
correct Morse Code. When coupled with a 
Macrotronics Ham interface listed below, 
Code Class will copy your handsent code. 
Warning, this might hurt your ego, but it will 
quickly improve your fist. Code Class even 
displays your sending speed. 
Requires a TRS-80 Model I 116K, level II 
BASIC) or Model 111116K, level III BASIC). To 
receive handsent code attach a Morse key 
and any Macrotronics Ham interface 1M80, 
M83, CM80, CM83, TM80, TM83 or Ter-
minall). Add any audio amplifier for super 
sound effects.  Disk $39,  Cassette $29. 
Specify Model I or III. 

• 
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puter; in these cases, a top-
quality recorder having low 
wow and flutter should be 
selected. Other desirable, 
though not absolutely es-
sential, features include a 
monitoring and/or auxiliary 
speaker jack, public ad-
dress (PA) mode, automatic 
shutoff or track reverse, 
and fast forward and re-
verse capability. A mono-
phonic unit is fine; there is 
little advantage in using a 
stereo unit. 
Several tape formats are 

suitable: eight-track, reel-
to-reel, and cassette. The 
eight-track recorder, oper-
ating at 3-3/4 ips, uses 
1/4-inch tape in a track con-
figuration that allows eight 
mono channels or four ster-
eo channels to be recorded. 
Since the cartridge is ac-
tually an endless tape loop, 
it will run continuously if 
left to play out. Very short 
length cartridges are avail-
able, making this format ex-
cellent for phone CQs and 
even short SSTV "takes." 
The eight-track format does 
have its drawbacks, howev-
er, in terms of less-than-
optimum audio quality, a 
tendency for tapes to be-
come jammed internally, 
and the objectionable 
"click" and momentary loss 
of audio when tracks are 
switched. 
The open-reel recorder is 

hard to beat for quality. Its 
distortion figures and fre-
quency response are best 
among the three formats. 
Various combinations of 
reel size, tape length, 
speed, and available acces-
sories add up to maximum 
versatility and flexibility. 
Recorder mechanical de-
sign is relatively straightfor-
ward (when compared with 
eight-track and cassette 
models), and maintenance 
is less difficult and costly to 
perform. However, the 
open-reel recorder—at 
least a good one—is expen-
sive, and tapes are not as 
convenient to use as in the 
other two formats, manual 
tape threading being re-
quired on most models. 

Tape recorders find many useful applications in the ham shack. A growing use is connec-
tion with digital microcomputers, where they are used for loading and recording of cassette 
programs and data. Radioteletype (RTTY) and Morse code interfaces are available from 
several sources for popular home computers such as the Apple, PET, and TRS-80, shown 
here. In addition to the basic program-loading function, the recorder can be used to digital-
ly record on-the-air transmissions and to prerecord outgoing messages (including "brag 
tapes'l for later broadcast. (Photo courtesy of Radio Shack) 

The cassette machine is 
the most popular for ham 
shack use today, for rea-
sons of relatively low cost, 
operating convenience, and 
steadily increasing quality. 
The cost of a small cassette 
unit is certainly not pro-
hibitive, with usable ma-
chines available for as little 
as $25 to $30. Even high-
quality monophonic por-
tables come in at less than 
$100. The ever-increasing 
popularity of cassette ma-
chines is due in large mea-
sure to the ease with which 
tapes can be selected, load-
ed, recorded, and removed 
from the recorder, features 
that are very attractive for 
station use. Tapes in prac-
tically any length can be 
obtained for recording peri-
ods up to 120 minutes or 
more, using the standard 
cassette speed of 1-7/8 ips. 
The biggest disadvantages 
are that cassette editing 

isn't practical, the low tape 
speed mitigates against top 
quality recording, and ac-
curate cueing is difficult. 
Most portable machines 
have an audio response that 
is entirely adequate for 
ham-band and shortwave 
signal reproduction, howev-
er. 

An SSTVer, I opted for 
the Superscope C-104, a 
very high quality mono por-
table that includes such de-
sirable features as cueing 
capability, pause control, 
nicad operation, built-in 
condenser mike, PA func-
tion, and variable tape 
speed. The front-panel con-
trols and meter make it es-
pecially convenient for 
stacking above the station 
speaker or receiver—you 
don't have to look down on 
the recorder to operate it, 
as one must do with most 
small portables. 

Standard front-loading 
stereo decks offer excellent 
potential though probably 
represent an overkill in 
quality. A stereo deck or 
recorder obtained at a rea-
sonable price could likely 
be put to good use in the 
shack, though the second 
channel would be wasted. 
The micro-cassette record-
ers also offer good possibili-
ties. Many of these units are 
quite small, can be operat-
ed vertically, and thus can 
be sandwiched in between 
equipment units on the op-
erating console. 

In using a recorder in 
your station, you may ex-
perience trouble with rf 
pickup, making it unusable 
when transmitting. The 
problem can be acute in 
solid-state units and comes 
about because of audio rec-
tification of your signal by 
the set's amplifier stages. 
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Alaska Microwave Labs 
4335 EAST FIFTH STREET ANCHORAGE 
ALASKA 99504 (907) 338-0340 DEPT 73 
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IF YOU 00 NOT SEE  406 
WHAT YOU WANT ALL 

'NEW VIDEO TAPING AIDS 
VIDEO STABILIZER: Eliminates copyguard. Lets you 
duplicate and play any pre-recorded tape. DISTRIBUTION 
AMPLIFIERISWITCHER: Lets you tape 4 copies at 
one time and select from 4 video and audio sources. 

VIDEO STABILIZER 
MFJ-1400 $79" 

VIDEO STABILIZER, MFJ-1400. Copyguarded 
tapes cause picture roll and jitter that prevents 
viewing and duplicating prerecorded tapes. The 
MFJ Video Stabilizer removes copyguard so you 

can play copyguarded tapes on any TV set and 
duplicate any prerecorded tapes. Simply adjust 
Lock Control for stable picture. 4x2x6 inches. 
VIDEO-AUDIO DISTRIBUTION AMPLIFIER/SWITCH-

ER MFJ-1410. Lets you tape 4 copies at one 
time that are as good as the original. Amplifiers 
supply video and audio power boost that eliminates 
generation loss and signal degradation. Built-in 
video-audio switcher lets you select from four 
video-audio sources (VCR's, games, etc.) and 
distribute to 4 outputs (VCR's, monitors, etc.) with-
out touching a single cable. 6x2x6 inches. 
Both units have standard RCA jacks, eggshell 

\white cabinet with simulated walnut grain sides. 

Id VA VIDEO-AUDIO 

DISTRISI MON AMPLIFIZR 

'wry, SellC,01,11 
••  • 

• • • 

DISTRIBUTION AMPLIFIER/ $ 9 9 9 5 
SWITCHER, MFJ-1410 

110 VAC or 12 VOC for portable use. 
Premium video coax cables with RCA plugs. 

Gives distortionless video signal transfer, 5 feet. 
$24.95 per pair. 
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 tree 800-647 1800. Charge 

VISA, MC or mail check, money order for amount 
indicated plus $4.00 each shipping and handling. 
Duplication of copyrighted material is illegal. 

CALL TOLL FREE ... 800-647-1800 
Call 601 323 5869 in Miss., outside continental 
USA OR for technical info, order/repair status -47  

MFJ 
921 Louisville Road, Starkville, MS 3975 y 

ENTERPRISES, 
INCORPORATED 

A Stradivarius is more than a body, neck, and strings. The name alone says it is an instrument of out-

standing quality and beautiful sound. 
In repeaters the name for optimum performance and clean, natural sound is Mark 3CR. And Mark 3CR 

also means: 

• Receiver sensitivity <0.25 uV. 
• Schmitt trigger squelch to capture fading signals 

• 13 Morse messages 

• Die cast aluminum receiver and transmitter enclosures 

• Spurious rejection > 65 dB. 

• Autopatch and reverse autopatch 

• 15 Function controlled outputs 

For the Finest in 

Repeaters • Controllers • Power Amplifiers • Link Transceivers 

MICRO CONTROL SPECIALTIES v. 49 

23 Elm Park, Groveland, MA 01834  (617) 372-3442 
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ERC SL-55 audio filter is said to improve SO and CW recep-
tion under severe conditions. The unit contains three 
separate filters: independent and continuously-adjustable 
bandpass filters as well as a fixed low-pass filter that can be 
cascaded with the others. The unit generates 1 Watt of au-
dio and has an input/output impedance of 8 Ohms. (Photo 
courtesy of Electronic Research Corporation of Virgina) 

Simple RFI-preventive mea-
sures, such as installing an 
rf choke and bypass capaci-
tor in the recorder's mike 
and/or auxiliary input leads 
and bypassing the audio 
output leads and ac line, 
will often do the trick, 
unless you have a very poor 
station ground or are using 
a voltage-fed antenna that 
produces an inordinate 
amount of stray rf in the 
shack. 

Various patch cords, con-
nectors, switches, and 
jumpers may be required to 
conveniently use the re-
corder with your equip-
ment; these only can be 
determined after deciding 
which functions the record-
er is to fill. Using shielded 
cable for all audio connec-
tions should go a long way 
in reducing rf feedback, 
noise, and hum pickup. 

Audio Filters 

The congestion on the 
amateur bands has placed a 
premium on receiver/trans-
ceiver selectivity. Simple 
fixed-bandwidth i-f crystal 
filters were good enough 
for the 40s and 50s, but not 
good enough to adequately 
handle present-day QRM 
conditions. Densely-packed 
and overlapping SSB sta-
tions, closely-spaced CW 

signals, and RTTY reception 
through potentially obliter-
ating heterodynes demand 
complex i-f filters or other 
means of achieving a high 
level of receiver selectivity. 

Many upper-end receiv-
ers of 50s and 60s vintage 
contained special i-f cir-
cuitry using double-conver-
sion techniques to allow 
the operator to peak the de-
sired signal or null out an 
offending one. At the time, 
the best way to improve se-
lectivity on inexpensive re-
ceivers was to add an out-
board i-f-stage "Q-multipli-
er," which enabled the op-
erator to either peak a de-
sired signal or null out an 
offending one by manipu-
lating one of several panel 
controls. The Q-multiplier 
(the best-known being 
Heath's QF-1) was capable 
of doing a good job, but 
some practice was required 
in using it. It went out of 
favor as the once-standard 
455 kHz i-f frequency was 
largely abandoned for high-
er and lower i-f frequencies 
in double-conversion con-
figurations. The transition 
from tube to solid-state de-
signs also had a lot to do 
with the Q-multiplier's de-
mise. 

The basic means of at-
taining the desired amount 

of receiver selectivity today 
is by means of an i-f stage 
crystal or mechanical filter. 
Most high-quality transceiv-
ers use a filter with a steep 
shape factor to reduce out-
of-passband signals and 
noise; the same filter is 
usually used on transmit. If 
your receiver or transceiver 
has provisions for optional 
i-f filters for reduced-band-
width SSB and CW recep-
tion, it's a wise investment 
to obtain them—especially 
the CW filter. Some manu-
facturers, such as Ken-
wood, also offer provision 
for adding a second (dual) 
SSB filter assembly to fur-
ther sharpen the response 
curve and improve the i-f 
stage's signal-to-noise (S/N) 
ratio. Addition of the sec-
ond filter also has a benefi-
cial effect on transmit, 
allowing a greater degree of 
speech compression to be 
used without a significant 
increase in sideband splat-
ter and resultant band-
width. 

While most i-f filter ar-
rangements don't offer true 
single-signal reception, 
those receivers and trans-
ceivers that have provision 
for shifting the center fre-
quency of the i-f crystal 
filter (variously known as 
i-f-shift or passband tuning, 
depending on the manufac-
turer) offer additional possi-
bilities for minimizing QRM 
and further improving over-
all S/N ratio. 

Even in those sets having 
adequate i-f filtering, the 
addition of an audio filter 
can enhance performance. 
The audio filter acts in two 
ways: 1) It cuts down on the 
wideband noise generated 
by the set's i-f chain, 
preventing amplification by 
the set's audio stages, and 
2) it further narrows the 
receiver's overall response 
curve, often allowing true 
single-signal reception. 
Both characteristics signifi-
cantly aid reception when 
the QRM level is up and 
when working under weak-
signal conditions. 

Passive audio filters. A 
fixed-tuned, passive (non-
amplifying) audio filter can 
do a great deal to improve 
the selectivity of a receiver, 
especially one without an 
i-f filter; in some inexpen-
sive sets, an audio-stage 
filter is the primary selectiv-
ity-determining device. 
Many hams found that war 
surplus radio range filters 
inserted in their radios' 
headphones lead did a 
good job in separating 
closely-spaced CW signals, 
though the filter frequency 
of most of these units was a 
bit high-pitched to suit 
many and receiver tuning 
and stability became criti-
cal when using very narrow 
bandpass filters. 

More sophisticated de-
signs have been developed 
over the years, using large 
fixed-value inductors to 
achieve the desired degree 
of selectivity at audio fre-
quencies. The radio hand-
books are full of good pas-
sive filter designs, especial-
ly for use on CW. A particu-
larly good one is the six-
element L/C CW bandpass 
filter designed by Ed Weth-
erhold W3NQN. It appears 
on page 8-27 of the 1980 
ARRL Radio Amateur's 
Handbook. Other W3NQN 
designs appear in the De-
cember, 1980, QST. Anoth-
er practical filter approach 
is that of Del Crowell K6RIL 
that appeared in the March, 
1968, CQ Magazine in his ar-
ticle, "Adding CW Selectivi-
ty for Transceivers." 

Passive filters are brute-
force devices, however; 
they are lossy —very notice-
able if one wants to drive a 
loudspeaker. Though easy 
to build, the passive de-
vices rely on large, cumber-
some and often hard-to-find 
toroidal inductors. Also, 
there is no flexibility in set-
ting the center frequency 
and bandpass curve or 
changing these characteris-
tics during operation. A far 
more satisfactory approach 
lies in the use of the active 
audio filter. 
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CONSIDER THE 

TR-6800 
You know of its reputation in Amateur 
Radio. But did you know of its world-
wide uses in commercial/industrial 
communications networks? ATR-6800's 
are communicating over land-lines, via 
satellite, and on HF/VHF radio links all 
over the world. They're teaching 
Morse Code on military bases around 
the country and operating as TELEX & 
TWX terminals. We offer engineering 
expertise for your particular require-
ment be it Data Encryption, Computer-
ized Training or any special interest. 
ATR-6800 with 9" video monitor and 
one plug-in Applications Module... 
$2495. Companion MX-80 printer... 
$699. Contact the "REAL-WORLD" 
at MICROLOG CORP. 4 Professional 
Drive, Suite 119, Gaithersburg, Md. 
20760. TEL: (301) 948-5307. TELEX: 
908778. You'll be pleasantly surprised. 

MICROLOG 
INNOVATORS IN DIGITAL COMMUNICATION 
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Active audio filters. The 
active, or tuned, amplifying 
audio filter uses RC net-
works in conjunction with 
solid-state amplifiers to 
synthesize the inductor 
characteristics. The simu-
lated inductance is resonat-
ed with a capacitor to pro-
duce a tuned-filter effect. 
What makes this kind of 
filter so popular with hams 
is that the filter can be con-
structed with variable Q 
and variable center and 
cutoff frequencies; this 
allows convenient front-
panel control of the filter's 
operating characteristics 
that the operator can 
precisely tailor to suit his 
mode of operation, per-
sonal preferences, and 
band conditions. 

The current spate of 
solid-state active filter 
designs are descendants of 
the classic National Radio 
"Select-o-Ject" audio filter 
that was immensely popu-
lar about 30 years ago. This 
tube-type accessory was a 
handy, quick-and-dirty sup-
plement to a receiver hav-
ing little real selectivity. 
Present-day active filters of-
fer a number of specialized 
features that make them of 
great interest to both CW 
and SSB operators. 

An active audio filter can 
be built from one of the 
many designs regularly fea-
tured in the ham maga-
zines; several are in the 
Handbook. At least a dozen 
firms sell these very cost-
effective QRM-suppressors 
that allow even a modest 
receiver or transceiver to 
come to life in the selectivi-
ty department, particularly 
on CW. Manufacturers in-
clude Autek Research, Kan-
tronics, M&M Electronics, 
Datong, Electronic Re-
search Corp. of America, 
Palomar Engineers, MFJ 
Enterprises, and several 
others. 

Typical handbook and 
commercial designs enable 
operation on either CW or 
SSB, though a few less-

expensive filters are for 
CW-only or SSB-only use. 
The majority are self-con-
tained and include their 
own power supply or draw 
power from the receiver or 
transceiver's accessory 
jack. Most are connected to 
the set's audio output jack 
and contain a small internal 
audio power amp to direct 
ly drive a speaker or head-
phones. The filters enable 
the operator to adjust selec-
tivity from a few Hz, for 
razor-sharp CW perfor-
mance, up to a completely 
flat response. Many have 
separate high-pass and low-
pass operating modes, es-
pecially useful on SSB; oth-
ers have a deep notch fea-
ture that is used to null out 
an interfering signal or 
heterodyne without degrad-
ing the desired signal. A few 
sophisticated models allow 
dual (simultaneous) notch-
ing and filtering; at least 
one model contains a built-
in noise limiter. 

Using the active filter on 
SSB is a gratifying ex-
perience, especially if in 
conjunction with a modest 
set—though top-of-the-line 
models will benefit as well. 
By proper control-knob ma-
nipulation, it's possible to 
dramatically improve sig-
nal readability under condi-
tions of QRM, static, splat-
ter, and the like—reducing 
operator fatigue and mak-
ing listening a great deal 
more pleasant. SWLs, 10-
meter AMers, and CB oper-
ators should be interested 
in the capabilities of the ac-
tive audio filter, too. Selec-
tivity on the crowded AM 
shortwave and standard 
broadcast bands is consid-
erably improved, and sta-
tions just a few kHz apart 
can be separated with little 
cross-channel interference. 

The real thrill comes 
when using one of these 
filters on CW. Used in con-
junction with a set's existing 
CW i-f filter, results can be 
truly impressive. With the 
active filter, the desired 
signal can be peaked with 

Palomar Engineers' CW filter connects between the receiver 
and a set of stereo headphones. There are actually two 
filters, a narrowband one with an 80-Hz bandwidth 
(centered at 800 Hz) and a wideband one that cuts out hum 
and high frequency interference but passes most of the 
receiver audio signal. The narrowband signal goes to one 
ear, the wideband to the other, giving simulated-stereo 
reception. The effect is to offer a signal "mix" that is an im-
provement over either filter alone: The off-frequency 
signals appear in one headphone, the desired signal in both. 
The operator's mind concentrates on the desired signal and 
rejects the interference. Long operating periods are said to 
be less fatiguing using such an arrangement. (Photo 
courtesy of Palomar Engineers) 

an effective bandwidth 
measured in tens of cycles, 
even in the presence of 
close-by strong signals that 
have managed to bull their 
way through the radio's i-f 
strip. Even with a sharp i-f 
CW filter installed, it's 
possible to actually tune 
through the set's i-f pass-
band with the audio filter 
and discover several in-
dividual CW signals that 
can be brought up to solid-
copy levels that were un-
readable or scarcely detect-
able without the filter. Of 

course, there is a limit to the 
degree of selectivity one 
can crank in; with too much 
selectivity, filter "ringing" 
becomes objectionable. Al-
so, using the notch feature, 
very pronounced unwanted 
signal rejection (sometimes 
70 dB or more) can be at-
tained by proper control 
manipulation. 
Space-age filtering. A 

couple of takeoffs on ac-
tive filtering techniques 
have surfaced in recent 
years. One is the concept of 
simulated-stereo reception, 
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Introducing the New Low Cost Spectrum 
SCR-77 Repeaters  2M, 220 & 440 MHz! 
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• Crystals—high stability .0005% 
• Local Mic 
• Your Call programmed into IDer 
• Provision for Auto-Switchover to Btry. Pwr. 
• Built-in AC Supply; basic Panel Controls, Spkr., 
LED Indicators 

If you're looking for a new Repeater, but you real-
ly don't need (or can't afford) all the features and 
options on our world famous, 'super deluxe' 
SCR1000/4000, then our new economy line of 
SCR77 Repeaters is ideal for you! 

These new Repeaters maintain the quality of design, com-
ponents and construction which made Spectrum gear 
famous. However, all of the "bells & whistles" whicn you may 
not need or want have been eliminated—at a large cost sav-

ings to you! The SCR77 is a real "workhorse" basic machine 
designed for those who want excellent, super-reliable perfor-
mance year after year—but no frills! ('PL' 12 Pole IF Filter, 
Front End Preselector, and a 30Wt. Transmitter are the only 
"built-in" options available; but Autopatch, Remote Con-
trol, and other equipment can be connected via the rear 
panel jack.) 
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Of course, if you do want a full featured/super deluxe 

repeater, with higher power and a full list of available 'built-in' 
options, then you want our SCR1000 or 4000 "Dream 
Machine". These units will continue to be available for those 
who want 'The Ultimate in Repeaters'. 
SCR77 Pricing (15Wt.): 2M or 220MHz, $995.00 Amateur Net. 
440MHz, $1150.00. For no 'plug-in' ID board (Export), deduct 
$40.00. Call or write today for a data sheet, or to place your 
order! Sold Factory Direct or through Export Sales Reps only. 

(  10M FM RX/TX Boards, Repeaters & Remote Bases NOW IN 
PRODUCTION! Call or Write for Full Info. 
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An "outboard" active audio filter can yield surprising per-
formance benefits in conjunction with even the most ex-
pensive receiving equipment. Assuming such a filter is used 
with a receiver or transceiver having reasonably good i-f 
selectivity with good "skirts," weak and QRM-plagued SSB 
signals can be made to "jump out of the noise" in many 
cases. And in the sharpest modes, several CW signals may 
be copied within the set's passband and tuned in separately. 
Autek filter shown here is based on a design pioneered by 
the firm in 1972. (Photo courtesy of Autek Research) 

described by Max Blumer 
WA1MKP in his October, 
1974, Ham Radio article, 
"Enhancing CW Reception 
Through a Simulated Stereo 
Technique." In this ap-
proach, an active filter is 
used. Unprocessed receiver 
audio is fed to one ear, and 
filtered (processed) audio is 
fed to the other ear. This 
technique allows you to 
read slightly off-frequency 
CW stations while simulta-
neously hearing the desired 
signal, in the clear, in the 
other ear. The brain does 
the ultimate filtering—it 
"hears" all the signals, but 
the processed signal stands 
out solidly, with the others 
mentally rejected. The bot-
tom line is that the filter 
allows greatly improved 
reception of the desired 
signal, but also allows you 
to hear off-frequency re-
plies to your CQs; it's also 
easier to scan the band us-
ing the simulated-stereo 
technique. A stereo head-
phone is required for this 
type of filter, which is of-
fered commercially by both 
Palomar Engineers and 
MF). 
Especially interesting is 

the automatic-tracking au-
dio filter offered by Da-
tong. In addition to some 
impressive narrowband tun-

ing capabilities, the FL-1 
frequency-agile audio filter 
features fast automatic sup-
pression of interfering het-
erodynes in the range of 280 
to 3000 Hz by means of its 
search-lock-and-track 
notch filter. The tracking 
notch can be left in the cir-
cuit with no audible effect 
until a whistle appears; the 
circuit then goes after it 
and will suppress it within 1 
second. 
How does it work? Two 

phase-sensitive detectors 
control signals used for 
automatic tuning. One pro-
duces a voltage propor-
tional to the degree of 
mistuning, and the other 
produces a logic level in-
dicating the presence of a 
signal within the filter pass-
band. In the absence of 
such a signal, the integrator 
becomes a sweep genera-
tor. But when a signal is 
detected, the sweep stops, 
the unit's lock lamp il-
luminates, and the integra-
tor becomes part of an au-
tomatic frequency control 
(afc) negative feedback 
loop. The filter then re-
mains locked to the "cap-
tured" signal and will track 
it, if required, throughout 
the filter's range of 280 to 
3000 Hz. This capability al-
lows the routine use of an 

extremely narrow (20 Hz) 
notch which does not no-
ticeably affect received sig-
nals and which would be 
nearly impossible to manu-
ally tune and maintain in 
tune. Of interest to CW ops, 
an attenuated afc voltage is 
also used in the manual tun-
ing mode to allow the filter 
to automatically track drift-
ing CW signals over a 
100-Hz range! 
Whether you opt for a 

simple or complex filter, 
you'll likely be glad you 
made the investment. Dol-
lar-for-dollar, an audio filter 
is one of the best accessory 
aids you can buy for your 
receiver or transceiver. 

Wrap-Up 

In this article, we have 
discussed a wide range of 
basic, yet important, 
phone-jack accessories: 
headphones, speakers, re-

corders, and filters, with a 
view to obtaining maximum 
usefulness from dollars 
spent on station equipment. 
For most hams, this group 
of reception accessories 
probably represents the 
most important initial ac-
cessory investment. For this 
reason, and for space limi-
tations, we've not discussed 
exotica which might other-
wise fit the article's "phone-
jack" scope, such as SSTV 
viewers, RTTY/Morse de-
coders, monitorscopes, 
phone patches, and the like. 
We'll reserve discussion on 
these "second-level" ac-
cessories until a later time. 
In the final analysis, you 

must decide which, if any, 
accessories to build or buy. 
Hopefully, the criteria, sug-
gestions, and observations 
provided in this article will 
help make your decisions 
both logical and wise.'" 

Further Reading 

The following reference sources provide additional infor-
mation, theory, and construction details. Several contain fur-
ther references to other information sources you may wish to 
consult: 

Jim Ashe, "How to Use Hi-Fi Headphones," Popular Elec-
tronics, July, 1972. 

Ronald M. Benrey, "Adapting Stereo Phones for Hams," Elec-
tronics Illustrated, May, 1972. 

Fred Blechman K6UGT, "How to Use a Tape Recorder in Your 
Shack," Electronics Illustrated, July, 1962. 

Max Blumer WA1MKP, "Enhancing CW Reception Through a 
Simulated Stereo Technique," Ham Radio, October, 1974. 

Len Buckwalter, "CB Scene" column in Popular Electronics, 
May, 1974. 

Richard Humphrey, "Accessories for Your CB Rig," Popular 
Electronics, October, 1973. 

Del Crowell K6RIL, "Adding CW Selectivity for Transceivers," 
CQ Magazine, March, 1968. 

James R. Kates WB8TCC, "Put a Tape Recorder to Work in 
Your Shack," CO Magazine, December, 1977. 

The Radio Amateur's Handbook, Newington, Connecticut, 
American Radio Relay League, 1980 edition. 

Charles Schauers W6QLV/4, "Ham Clinic" column in CO 
Magazine, May and June, 1961. 

Karl T. Thurber, Jr. W8FX, "Ham Shack Accessories: What 
You Really Need," Ham Radio Horizons, December, 1979. 

Karl T. Thurber, Jr. W8FX, "Hi-Tech Gear for Hams and 
SWLs," Popular Electronics, August, 1980. 

William G. Welsh W6DDB, "Headsets and Ham Radio," 73 
Magazine, February, 1972. 

Edward E. Wetherhold W3NQN, "Modern Design of a CW 
Filter Using 88- and 44-mH Surplus Inductors," QST, 
December, 1980. 
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OSCAR ORBITS 
• The Amsat Software Exchange has recently been formed and is 

now accepting orders. The first program being made available is the 
orbital prediction program written by Dr. Tom Clark W1IWI. It is 
available for most popular machine environments, with other ver-
sions being developed. Presently available are TRS-80 disk and cas-
sette versions, Apple/II diskette, Microsoft BASIC, and PL/1-80. This 
program will accommodate the elliptical orbit tracking required for 
the Phase III satellites. For complete information on versions 
available as well as new additions and ordering information, send an 
SASE to: AMSAT Software Exchange, Box 338, Ashmore IL 61912. 

• The early months of amateur radio's newest satellite, UoSAT-
OSCAR 9, were full of developmental work. The Surrey, England-

based ground crew concentrated on generating and relaying to the 
bird a computer program that will allow the craft to stabilize itself via 
on-board torquing coils and a gravity gradient boom. Once this is ac-
complished, the experimental part of the mission will commence. 

• AMSAT, the people who organize ham radio's space communica-
tions program, received a "royal boost" from JY1, Jordan's King 
Hussein. While visiting the US in early November, the King ex-
pressed his support to AMSAT President Tom Clark W3IWI. 

• Although the AMSAT financial picture has been brightened by 
several large donations, there is still a need for grass-roots support 
by the entire ham population. You can find out more about AMSAT 
by writing to: The Radio Amateur Satellite Corporation, PO Box 27, 

Washington DC 20044. 
Information for this column comes from the AMSAT Satel-

lite Report. 

ORBIT 0  DATE  TIME  EQ. CROSSING  OR1877: ' 
19928 , ,X T)59  (DEGREES WEST) 

1791 
79.1 

2  0850:31 80.2 
1806 1::: 3  0055:03 

4 0059:35 81.4 1821 82.5 
1836 

19970 
5  0104:07  83.7 

1851 
1866 

1::::  6  0108:39 
7  0113:11 84.9 

‘01 12 86.0 1081 0 0117:43 87.2 
20041  9  0122:15 88.4 1896 
20054 10  0126:47 
20068 11 0131:19  89.5 1911 90.7 1%1 12 0135:51  91.8 
111::: 13 0140:22 93.0 

1r/72 20189  14 0001:43 68.4 
20123 15 0006:15 69.5 

iiii 

16 0010:47  70.7 
r 51  17  0015:18 
20165 18 0019:50  71.8 

19 0024:22  73.0 20179 74.2 2047 

20193 28 0028:53  75.3  
21 0033:25  76.5 

1 0271 22  8037:56 77.6  FIlii 
20235 23 0042:28 78.8  2108 
20249  24 0046:59  80.0 2123 
20263 25 0051:30 81.1  2138 
20277  26 0056:02 82.3  2153 
20291 27 0100:33 83.4 2168 
20305  28 0105:04 84.6 2183 

OSCAR 8 CRBITAL INFORMATION FOR MARCH 

DATE TIRE EQ. CROSSING 
lGOT) (DEGREES WEST) 
0131:01  157.8 
0120:57  154.5 
0110:54  152.8 
0100:50 149.5 
4050:47  147.0 
0040:43 144.5 
0030:39 142.0 
0020:36 139.5 
0010:32  136.9 

1 0000:29 134.4 
1 0125:45 155.8 
1 8115:41 153.3 
1 0105:38 15/.8 
1 0055:34 148.2 
1 8045:30  145.7 
1 0035:27  143.2 
1  0025:23  140.7 
1 0015:20 138.2 
1 0005:16 135.7 
2 0130:32 157.0 
2  0120:29 154.5 
2 0110:25  152.0 
2 0100:21  149.5 
2 0050:18  147.0 
2 8040:14 144.5 
2 0030:11 142.0 
2 0020:07  139.5 
2 0010:04  137.0 

OSCAR 9 ORBITAL INFORMATION FOR MARCH 

ORBIT 4 DATE  TI RE  EP. CROSSING  ORBIT 1 
(GMT) (DEGREES WEST) 

20319 1 0109:35 85.7 2198 
20333  2 8114:07  86.9 2214 
20347 3 0118:38 8E1 2229 
20361 4 0123:09 89.2 2244 
28375 5 0127:41  9/.4 2259 
20389  6  0132:11 91.5 2274 
20403 7 0136:42 92.7  2289 
20417 8 0141:13  93.8 2304 
20430 9 0002:33  69.2 2319 
20444  10  0007:04 70.4 2334 
20458 11 0011:35 71.5 2350 
20472 12  0016:06 72.7 2365 
20486 13 0020:37  73.8 2380 
20500 14 0025:87 75.0  2395 
20514 15 0029:30 76.1  2410 
20528  16  0834:09 77.3 2425 
20542 17 0038:40 78.5 2448 
20556 18 0043:10 79.6 2455 
28570  19  0047:41  811.8  2470 
20584 20 01152:11  81.9  2486 
20598 21 01156:42  83.1 2501 
20612 22 0101:12  84.2  2516 
20626 23 0105:43  85.4  2531 
20640 24 0110:13 86.5 2546 
28654 25 0114:44 87.7 2561 
20668  26 0119:14 88.9 2576 
28682 27 0123:44 98.0 2591 
20696  28  0128:15  91.2  2606 
20710  29  0132:45 92.3 2621 
20724  30  0137:15 93.5 2637 
20738 31 0141:45 94.6 2652 

DATE  TIME  EQ. CROSSING 
(GMT/ (DEGREES WEST) 

1 0000:01 134.5 
2 0125:16 155.8 
3 0115 13  153.3 
4 0105:09  150.8 
5 01155:05  148.3 
6 0045:02  145.8 
7 0034:50  143.3 
8 0024:55  140.8 
9 0014:51  138.3 
18  0004:47  135.8 
11 0131:04  157.1 
12  1120101 154.6 
13 0109:56  152.1 
14 8059:53 149.6 
15 0049:49  147.1 
16 0039:46 144.6 
17  0029:42  142.0 
18 0819:38  139.5 
19 01109:35  137.0 
20  0134:51  158.4 
21 0124:47 155.9 
22 0114:44 153.4 
23 8184:48 158.8 
24  0054:37  148.3 
25 0044:33 145.8 
26 0034:30 143.3 
27 0024:26  140.8 
28  0014:22 138.3 
29 0004:19  135.8 
30 0129:35 157.1 
31 0119:31  154.6 

D̀ATONG' 
INCREDIBLE PRODUCTS-REALISTIC PRICES! 
WHAT IS AN AUDIO FILTER', 
Why buy a Datong audio filter when 
you can get other audio filters for 
half the pric e 
To answer this you first need to 
remember that the title audio filter 
can mean anything even down to a 
COuple of 741 s and a handful of 
parts Only by comparing like with 
like can you make an informed 
decision This means comparing 
features performance and quality If 
you send for our free data sheets 
and compare our products with the 
competition you a  tom really there is virtually no competition 
at Our Chosen stand •  ' performance 

ifw 

What other audio filter can 
tune into heterodyne 
interference like tune-up 
whistleS and notch them 
out automatically like our 
Model FL1 7 Yet Model FL1 
is also such a good CW filter 

that it is widely used by 
professional traffic handlers 

What other audio filter has 
PaSSband edges sharper than SSB 
rystal filters and yet which can be 

tu'it.ii1 at NO.  200 to 3500 Hz, To pull off this trick our 
Model FL2 uses no less than 32 op amps plus state-of -the-
art pulse width modulation techniques Two 5-pole elliptic 
folterS and a 2-pole peak or notch filter in one box all 
independently tuneable add up to a lot more filtering 
Capability for SSB FITTY CW than you will find in any other 
'audio filter that we know of 
To answer our question then an audio filter can be almost 
anything On the other hand the phrase 'Datong Audio 
Filter is a lot more precise It stands for slate-of -the-art 
filtering backed by extra Capability extra thorough design 
and extra quality If you need confirmation ask a useri 
ADINTIONAL PRODUCTS 
Just as our two audio fillers set new standards for innovation and 
invention our other products demand serious conskierahon /Of the 
same reasons Each otters a unique combination of ,ealureS Whtch 

yOuwillnolfinclan ,iiireelse Nai 
donlhavespaCeheniVatheto 
story but Our data sheets are 
available free on request Some bnet 
details follow 

Model ASP: The "smart" rf 
oc so 

M eacuhtOrrnatiCeSCircuritry in Model 
ASP senses your voice level and 
reacts accordingly to always 
maintain the degree of true rf 
clipping selected (in decibels) by 
the panel Cush-buttons Novel 
Circuitry avoids "hang-ups by discriminating against noise spikes and non-speech inputs Make no 
mistake Model ASP connects in the microphone line yet gives true A clipping for speech 
enhancement with minimum distortion 
Model D70: The go-anywhere Mors* Code Tutor 
Extracting ;161y hours of code practice frorn a low cost nine volt battery Model D70 gives you freedom 
to practice anywhere to suit your timetable and lifestyle Model 070 s variable extra delay between 
letters is the key to painless progress in code reception Simply set the 'SPEED' control to say 12 
words per minute and reduce the extra DELAY as your ability improves 

aler Model PC1: Adds toll receive 
coverage from SO1041 to Xi MMI 
to any 2 metre all mode rte. 
Designed for high performance 
Model PC1 features LSI 
synthesisers for 1 MHz steps, 

parametric mixer for extra good 
dynamic range. automatic selection 
of rf preselect°, filters. Same CaSe 
style as PL 2 and ASP  Price S231.” 

..001••• 

Model 070 

Model DC lau211: High dynamic 
range 2 metre converter 

Especi•Ily suitable for use with Model PC1 
to add SO kHz to )0 MHz coverage to 
2•29 MHz receiver. Uses Schottky mixer. PT H board 
Ph overtone crystal oscillator. Price $7193 
Model VLF: Crystal controlled converter adds 10 kHz 
to SOD kHz reception to 26.0 to 211.9 MHz receiver 
Price $34.80 

AR Technical 
Products 
Corp 

Box 82, 
155 S.Bates St., 

Birmingham, Michigan 48012 
Telephone 3131844-5898 

• ALL DATONG PRODUCTS CARRY A 90 DAY WARRANTY 
• VISA - MASTERCHARGE WELCOME 

,329 
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ANNOUNCING 
A new standard of comparison for 
HIGH PERFORMANCE 
TRIBANDERS 

the all NEW 

11M-gaino  cox 
BROADBAND WITHOUT COMPROMISE 
For years now, whenever hams got together and talked about the performance of 
any triband antenna, they would invariably compare it to the famous Hy-Gain 
TH6DXX. Now, there's a new standard of comparison—the NEW Hy-Gain TH7DX. 
This amazing new tribander, using a dual driven element system, maintains a 
VSWR of less than 2:1 on all bands, including ALL of ten meters. Hy-Gain didn't 
compromise on performance to achieve this efficiency either. The TH7DX utilizes 
a combination of trapped and monoband parasitic elements for more efficient 
broadband performance. This unique combination produces an average front-to-
back ratio of 22dB on 20 and 15 meters, and 17dB on 10 meters. The TH7DX, 
with its great broadband characteristics, is the ideal choice for "all mode" operation. 

HIGHEST TRIBAND PERFORMANCE, BUT 
MANAGEABLE SIZE. 
The broadband TH7DX has high performance specifications that meet or exceed 
the monster antennas that seem to take up most of your real estate and part of 

20 Meters  15 Meters 

—  01•••••••••• VSO'S 

- - - - Soorosonls F.onl 1s Owl. Sone 

....  

• ..... 

FI NCHAINCT IS11411 

Is .  Nall  14,0  14 t•  1.420  14.16  .4 la /IS 313  /IS  /IS 1S/S  /SYS  MIS  Se a  N Y 

1,101101.1.11C, ( .4) 
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Write for our technical data report and comparative test results. 



your neighbor's. However, with its short 20 ft. (6.1 m) turning radius and 31 ft. 
(9.4 m) longest element, it's no more imposing than a TH6DXX. It's easy to assemble 
and weighs only 75 lbs. (34 kg). The wind loading is 240 lbs. (109 kg) at 80 mph 
(129 kph) with only a 9.4 sq. ft. (0.9 sq. m) wind surface area, so the TH7DX is one 
of the safest and most manageable high performance tribanders you can buy. And, 
you don't have to spend a fortune on special towers and rotators either. 

MECHANICALLY SUPERIOR 
In a parasitic array such as the TH7DX, high efficiency traps are used rather than 
parallel stubs. These Hi-Q traps are capable of handling the maximum legal power 
with a 2:1 safety margin, and are superior to parallel stubbing for ease of assembly 
and maintenance as well. In fact quality materials are used throughout this antenna. 
Includes 18-8 stainless steel hardware for all electrical—and most mechanical— 
connections plus taper swaged 6063-T832 thick-wall aluminum tubing. The antenna 
includes Hy-Gain's BN-86 balun and exclusive heavy, die-cast aluminum, rugged 
boom-to-mast clamp, and heavy-gauge element-to-boom brackets. 

CONVERT YOUR TH6DXX 
Hy-Gain hasn't forgotten about the thousands of proud TH6DXX owners. A conver-
sion kit is available which offers all of the broadband advantages of the TH7DX 
and includes a complete stainless steel hardware package. 
It's easy to assemble, and when completed, you have the 
finest triband antennaon the market, the TH7DX. 

Hy-Gain's BN-86 balun and exclusive Beta Match for 
dc ground are included. The stainless steel hardware. 
rugged phasing lines and preformed feed straps permit 
easy assembly and consistent results. 

••• 

111111•1111L....Am 

Limited time only 

FREE OFFER 
Buy the TH7DX before March 31. 1982; send us the warranty 
card and dated proof of purchase no later than April 15. and 
well send you a free Pro Corn 300 boom mic headset— 
an $89.95 value. 

This is an ultralight. single-sided. aviation-style headset with 
powerful electret microphone. The dual impedance micro-
phone has a 100 to 8000 Hz frequency response specifically 
tailored to the human voice. And, it equals or exceeds the on-
the-air performance of any desk mic. regardless of its size 
or weight. Leaves your hands completely free for maximum 
flexibility. Once you've tried it, you may never clutter up your 
operating area with a desk mic again. 

N 

TELEX® 
.-316 

Pro Corn 300 

hg -gam, 
TELEX CO M MUNICATIONS, INC. 

9600 Aidnch Ave So Minneapolis, MN 55420 U S A 
Europe 22. rue de la Legion-d'Honneur. 93200 St Denis. France 
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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! 

MFJ VHF HAND EXPANIJI-At 
180. 184 M  ON 

•  4 1i) 
154 -158  OFF-MV P 

Na, 
MFJ - 312 

TMININB -

• 

Hear exciting police/fire calls, weather band. 
maritime costal and more on your 2 meter rig! 
Scanning  rigs  become  police/fire  scanner 
This ingenious MFJ VHF Converter turns your 
ynthesized 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/fire band. No missed calls. 
Enjoy all benefits of your rig such as squelch, 

excellent sensitivity, selectivity, stability, limiting, 
AM rejection. 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 
converter on. Low insertion SWR 

Scanning rigs become 
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 

FJ ENTERPRISES, 
INC ORPORATED 

Box 494, Mississippi State, MS 39762 ,f 

.Star View- -Systems 
H&R CO M MUNICATIONS, INC. 

Route 3, Box 103G - Pocahontas, Arkansas 72455 

KIT CONTAINS 

• 12 Antenna 
•AZ ,EL Mount 
• 24 Channel Receiver 
•120 ° LNA 
• Feed Horn 

Introduces the 

MODEL 12K 
SYSTEM ... 
A  co mplete  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 
save. 

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 

See Your Local Star Vie w Dealer or Call 

800-643-0102 or 501-647-2291 

ANYBODY CAN 
SELL TVRO EQUIPMENT 

But Only Our Dealers can 

sell the right equipment 

for the right price. 

Dealer Single Lot 

$1.3 9 00 
ey  FOB Hastings 

• Scaler 

• Rotor 

Horn • 12 Ft. 

• F/D .375 

• Alu minu m 24 

Section 

• Rotor 

LNA 

Mounts 

• Offset Polar  • 41 DB Gain 

mount  Nominal 

COMPLETE SYSTEMS AVAILABLE 

HASTINGS 
ANTENNA 
COMPANY, 
INC. 

847 W. 1ST ST. 
HASTINGS, NEBR. 68901 

402-463-3598 

Dealer Inquiries Invited 
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Birth of a legend 
National Microtech, Inc. introduces 
Apollo, X9 Satellite Antenna $1995* 

National Microtech, Inc. continues to sell 
more home satellite antenna systems than anyone in 
the world.  Microtech's new Apollo,.X9 is so far ad-
vanced over our competition — in features, perfor-
mance and cost — that we feel Apollo, uis destined to 
become a legend in the satellite industry. 

If you are interested in buying or selling Apoll,c2 

systems, give us a call today. 
Remember, no one sells Apolloimbut Microtech 

dealers and distributors. This special introductory offer 
is good for a limited time only. 

*Suggested retail price, LNA and Receiver not includ-
ed, Optional Remote Satellite Finder $995. 

National Microtech, Inc. 

1-800-647-6144 
In Mississippi 601-226-8432 



A Dish Antenna 
Anyone Can Build 
no hyperbole, just a parabola 

Michael Brown W8DIY 
6297 Brown Run Road 

Middletown OH 45042 

Are you contemplating 
the challenge of oper-

ating on the amateur micro-
wave bands? What about 
getting in on the excitement 
of receiving satellite TV sig-
nals? These and similiar 
projects usually require a 
dish-style antenna. You 
could buy one or, better 
yet, you can build one. This 
article will tell you how. 
I wanted to put a signal 

on the 1296-MHz band. To 
do the job right, I needed a 
dish antenna. I took the 
plunge at a hamfest, buying 

a surplus military job made 
of spun aluminum, about 6 
feet in diameter. It was one 
of those good deals you 
can't pass up. 

Now my "good deal" sits 
in the corner collecting 
dust, waiting to be sold at 
the next hamfest. I man-
aged to get a signal on 1296 
using a dish two meters in 
diameter that I built myself. 
The design is one which 
uses easily-obtained materi-
als and has a total cost of 
less than $100. Best of all, it 
need not be a long, in-
volved project. In fact, you 
can build a dish like mine in 
a single weekend. 

Photos by Tim Daniel N8RK 

Photo A. The finished dish is light enough to be moved easi-
ly; the author stores his away each winter. 
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Some Theory 

Before we jump into the 
details of construction, it 
would be a good idea to 
look at the basics of dish 
design. The dish, resem-
bling an oversized child's 
snow saucer, is a parab-
oloid. Its unique geomet-
ric properties cause it to 
collect a beamwidth of 
energy from a distant 
source and reflect it to a 
central point known as the 
focal point, or focus. Simi-
larly, a signal radiated to-
wards the dish from the 
focus will be effectively ra-
diated by the antenna. 

The important dimen-
sions of a paraboloid are 
shown in Fig. 1. The reason 
my "good deal" dish turned 
out to be a piece of junk 
was that the relationship be-
tween the focal point and 
the diameter was all wrong. 

Known as the f/d ratio, 
this relationship is very im-
portant when it comes time 
to feed the dish. Experience 
shows that dishes with ficl 
ratios of 0.5 and greater 
can be fed easily with a 
horn-style array. (My com-
mercial dish's f/d ratio was 
about 0.25 and was difficult 
to feed.) 

The diameter (d) is impor-
tant in determining how 

much gain the antenna will 
have. Obviously, a dish 6 
feet in diameter will collect 
more signal than a 3-foot 
dish. Each time you double 
the diameter, the gain in-
creases by a factor of four 
(6 dB). The actual gain of a 
dish depends on its efficien-
cy and the frequency it is 
used on. Assuming a rea-
sonable efficiency of 50%, 
a 2-meter dish should have 
about 25 dB of gain over a 
dipole source at 1296 MHz. 
The 3-dB beamwidth will be 
about 8 degrees. Fig. 2 
shows these relationships. 
Once you have chosen 

the desired diameter, you'll 
know where the focal point 
should be to achieve an f/d 
ratio of about 0.5. In the 
case of a 2-meter dish, f will 
be at one meter. 
The exact curvature 

needed to obtain a parabo-
loid with the desired focus 
and diameter can be found 
using the equation yl = 4fx. 
By calculating a number of 
points for x and y, you'll 
have an accurate plot of 
the shape required. Let's try 
an example for a dish with 
the focus at one meter: The 
x value corresponding to 
the y point of 0.5 is found 
by solving the equation 
0.5 2=4(1)x. A little algebra 
yields:  x = 0.52/[4(1)]. 
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C 25 METERS FOR d • 2 0 METERS 

y2 =4fx 
y=1, x=.25 
y = .9, x = .2025, 
y=.8, x=.16, 
y=.7, x=.1225 
y=.6,x=.09 

d • 2 METERS 

y=.5, x=.0625 
y=.4, x =.04 
y = .3, x = .0225 
y=.2,x=.01 
y = .1, x = .0025 

Fig. 1. Dish dimensions. Width (c) is found by solving: 
f =d2/16c. 

Punching the calculator 
keys, we come up with the 
answer x=0.625 meters. 
Fig. 1 also shows that the 
total width of the dish, c, is 
found with the equation 
f = c12/16c. 
That's all there is to de-

signing the reflective part 
of the dish. Now let's look 
at how to build it. For 
starters, you should be 
prepared to work with 
metric measurements of 
length. I found that the use 
of meters and centimeters 
helps to ensure accurate 
results. For noncritical mea-
surements, we'll refer to 
English units. 
Once you have a set of x 

and y values, it is time to 
fabricate a surface that ac-
curately depicts them. Any 
irregularities will impair the 
antenna's gain. At 1296 
MHz, deviations of up to 
1.5 cm are tolerable. As the 
frequency increases, this 
tolerance decreases. Using 
care, this dish can be built 

with deviations of less than 
0.5 cm. 

Making the Ribs 

The structural elements 
that give the dish its 
strength and special shape 
are eight wooden ribs. I 
made mine from scrap 
3/4-inch white pine. Each rib 
was cut from a 40" x 14" 
piece. Any available substi-
tute should work, provided 
that it is reasonably light 
and can be cut to the need-
ed shape. 
Carefully draw a center 

line lengthwise, 5.8 cm from 
one edge of the board, as 
shown in Fig. 3. Work from 
this line to lay out a 
parabola, using the points 
generated by the y2 = 4fx 
equation. The more points 
you use, the more accurate 
your paraboloid will be. 
Carefully draw a line to 
connect the points on the 
inner surface. The outer sur-
face should have a shape 
like the one shown. The 

,030  

DIAMETER IN METERS 

Fig. 2. Dish diameter/gain relationship. 

lower flat edge will be at 
the center of the dish, while 
the upper end will be at the 
edge, fastened to a ring of 
aluminum tubing. 
After checking the lay-

out, the eight ribs can be 
rough-cut to about 0.2-cm 
accuracy using a band or 
saber saw. Final trimming 
should be done by sand-
ing. Be sure to keep the 
flat edge parallel to the 
center line. 
The ribs are all joined at 

the dish's center by a 
3/4-inch-thick plywood 
mounting plate like the one 
shown in Fig. 4. Ribs A and 
B are mounted first, using 
1-1/2-inch wood screws. All 
the other ribs must be short-
ened to obtain equal inside 
diameters. Ribs C and D 

30B BEAMWIDTM
 IN DEGREES 

have 3/8" removed from the 
inside end. Ribs E, F, G, and 
H are shortened 3/8" and 
mitered with two 45° an-
gles as shown in Fig. 4(a). 
Finally, all the remain-

ing ribs are fastened to 
the mounting plate, first 
with glue and then with 
wood screws. 
To add strength to the 

dish's outer edge, I encir-
cled it with 1/2-inch alumi-
num tubing. Four six-foot 
lengths were used. To bend 
the tubing into a circle, one 
end is plugged, then the 
tube is filled with sand and 
carefully bent into shape. 
This was easier to accom-
plish than I thought it 
would be. An undersized 
piece of tubing is used for 
coupling between the sec-

Photo B. A feedhorn can be easily constructed. The pickup 
is a simple, monopole element. 
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Photo C. A circular plate holds the reflective screening in 
place at the dish's center. 

tions. The shaped lengths 
are fastened to the dish per-
imeter with 5-cent con-
duit clamps as shown in 
Fig. 4(b). Since the ribs give 
the dish its shape, getting 
the outside circle perfect is 
not necessary. 

Covering the Frame 

The next step is to cover 
your frame with a reflective 
surface. I used 1/4-inch 
hardware cloth because it 
was cheap and available.To 
make the job easier, I cut 
the cloth into eight slightly 
oversized triangles. Staple 
a triangle between two ad-
joining ribs and then trim 
the excess outer edge to 
size.  Next, tie-wrap the 
perimeter to the aluminum 
tubing using nylon cord 

101, 
OR 
.35m 

3 

FLAT EDGE  4 

6 

CENTER  7 
LINE 

9 

10 

2 1/4 •ri OR 05Elm 

2 1/4 in 
OR 
0513m 

0 

2 1/4 m OR 0581” — 01 11 

with cable-wrapping tech-
nique. -Be sure to wear 
gloves when working with 
the hardware cloth. 
Once all the screen is in 

place, eight flathead screws 
are used to hold it on each 
rib. (The staples are no 
longer needed and can be 
removed.) Since eight 
layers of hardware cloth 
overlap at the center, they 
must be trimmed and then 
securely fastened beneath 
a seven-inch diameter disc. 
At this stage, all the 

essential parts of the reflec-
tor are complete. Since my 
dish is going to be mounted 
in an exposed location, I 
decided to strengthen it by 
adding bracing between the 
ribs about midway from the 
center. A framework was 
fastened to the center plate 

(o)  10" 90. 

CENTER CUT FOR RIBS 
E,F,G.H 

1/4 in HARDWARE 
CLOTH 

TIE WRAPPED TO 
ALUMINUM TUBING 
WITH NYLON CORD 

SECT/ON A -A 

so that the whole antenna 
can be bolted to a mast 

Feedhorn Ideas 

Because of the f/d rati 
of 0.5, the obvious fee 
choice becomes a horn. The 
theory behind horn design 
is not trivial. To make mat-
ters worse, there often is a 
vast difference between a 
design on paper and one 
that works. The horn shown 
in Fig. 5 has been field-
proven on the 1296-MHz 
band by K9KFR and others. 
Horns of this type have 
about 8 dB of gain. Other 
types of feeds can be used; 
one good source of infor-
mation is the RSGB book, 
VHF-UHF Manual, by 
Jessop and Evans. 

Unless you can find a tin 
can that meets the dimen-
sions shown in Fig. 5, you 
will need to make one. Us-
ing light-weight aluminum 
stock, I made a cylinder 
from a 18" x 28.25" piece. 
Next, a cap is fashioned to 
fit into one end. Small vee-
shaped tabs are bent 90° 
and riveted to the cylinder 
wall. The result is a tube 
with an inside length of 16" 
and a diameter of 9". 

The location of the tuned 
element is critical. A type-N 
connector  should  be 
mounted 2" from the rear 
wall. A 1/4-wave driven ele-
ment (1.8" of 1/4-inch cop-
per tubing or 1/8" welding 

rod) is adjusted by filing. 
Using approximately one 
Watt of power with an in-
line wattmeter, file for best 
vswr. Caution: The horn is 
emitting microwaves; keep 
hands and eyes away from 
the opening. Be sure to use 
hardline for all connec-
tions. 
It should come as no sur-

prise that at this point the 
antenna is almost finished. 
Now the horn is mounted 
on the antenna frame with 
four sections of telescoping 
aluminum tubing. 

The exact distance be-
tween the dish center and 
the horn must be found 
experimentally. The focal 
point will not be at the 
horn's outside edge, it will 
be inside the cylinder. To 
find the exact focus, the 
dish should be aimed at a 
signal source and the horn 
moved up and down until 
the received signal is at a 
maximum. If your 1296 
receiving gear includes a 
low-noise amplifier, then 
one excellent signal source 
is "sun noise." Aim the dish 
at the sun, and your re-
ceiver should give a notice-
able output. 

The antenna's polarity is 
determined by the position 
of the driven element. 
Rotating the horn 90° 
changes the antenna from 
vertical to horizontal or 
vice versa. When the driven 

4- 611 I/2 m OD ALUMINUM TUBE 

(Al 

PLYWOOD 
DI U 

211 

0-3/4 m 

Fig. 3. Rib detail. 
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Fig. 5. Feedhorn design. 

element is horizontal 
relative to the Earth, the 
antenna is horizontally 
polarized and is set for 
1296-MHz tropo operation. 
Once the focus and polarity 
are set, bolt everything into 
place and start enjoying 
your new antenna. 

Life on 1296 

You might be interested 
in the rest of my 1296-MHz 
station. For receiving, I use 
a preamplifier made with 
an MRF901 transistor, fol-
lowed by a Microwave 
Module that converts the 
signal to 28 MHz where an 
amateur transceiver is used. 
On transmit, a home-brew 

tn 

varactor tripler provides 
3/4-Watt output on 1296 
when driven with a ten-
Watt, 432-MHz signal. This 
may not seem like much 
power, but I make the most 
of it by using hardline be-
tween the dish and the 
shack. Thanks to my dish 
antenna, the 1296 effort has 
been a success. The first 
two contacts were with 
K9KFR and WA8JHW, each 
more than 100 miles away. 
This article is being writ-

ten in the winter, and the 
dish has been stored away, 
safe from ice and other haz-
ards. When warm weather 
returns, you can be sure 
that W8DJY will be back on 

Photo D. Building a 1296-MHz dish need not be difficult, 
but it will require some home-brewing. 

1296. In the meantime, 
plans are being made for a 
much bigger dish and a 
more powerful transmitter. 
As you can see, build-

ing a dish need not be 
difficult. This project was 
the result of a lot of help 
and ideas from fellow VHF-
UHF enthusiasts, including 
WB8EEX, whose garage 
proved invaluable, W8ULC, 
who handled the fancy foot-

work on the tower, and 
K9KFR, who patiently 
helped get a feed that 
worked. 
About the only thing that 

can't be changed is the ba-
sic parabolic shape. Make 
the most of the materials 
that are available in your 
area; be brave; experiment! 
If you have questions, 
please include an SASE. See 
you on 1296!• 

Full-performance Satellite TV Receiver 
• 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 •:Zo 540 Richard St Miamisburg. Ohio 45342. USA 

Phone. (513)866-2421 • Telex 288-017 
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Richard Christian WA4CVP 

Rt. 1, Box 209-W 

Creola AL 36525 

S. F. (Mitch) Mitchell, Jr. WA40512 

PO Box 973 
Mobile AL 36601 

Job's Own LNA 
rolling your own takes patience 

V  es, it is possible to 
home-brew a workable 

LNA (Low Noise Amplifier) 
for your home-brew satel-
lite TV receiver! But to do 
it, you must have the pa-
tience of Job and start with 
a full head of hair! 
We'll let you, the reader, 

decide as you read the arti-
cle just how much patience 
we have. 
In ham radio receiver 

terms, the LNA is the "front 
end" of the satellite receiv-
er. Commercial units gener-
ally have about 40 to 50 dB 
of gain at 4 GHz. They usu-
ally are constructed of one 
or two stages of GaAsFET 

transistors and several 
stages of bipolar transistors 
to achieve the amplifica-
tion desired. The GaAsFET 
transistors are a special 
type of transistor with a 
very low noise figure. They 
get their name from the ma-
terial used to achieve the 
low-noise figure, gallium 
(Ga) arsenide (As). 
This article describes the 

trials and tribulations that 
we went through in building 
the LNA for our satellite-TV 
receiving system. Although 
we had access to absolutely 
no test equipment for 4 
GHz until after it was 
known to be working, we 

were very successful in get-
ting the complete system 
going. We wish to share our 
hard-earned information 
with 73 readers who are 
considering building their 
own systems. 
First, a little history. Our 

initial attempt to build an 
LNA used a commercially-
available board which, for 
reasons to be discussed, 
will be nameless. The board 
was supposedly designed to 
work with Nippon Electric 
Company (NEC) NE21889 
GaAsFETs. These FETs are 
expensive at $103.25 for 
two, but they have a noise 
figure of 1.2 dB at 4 GHz. 
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Fig. 1. Bias supply schematic. 
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So, being the scroungers 
that we are, we attempted 
to substitute cheaper (high-
er noise figure) GaAsFETs. 
The result was two blown 
FETs that cost $62.50 and 
two grown men crying. We 
then bit the bullet and 
ordered two of the NEC 
FETs from its US distrib-
utor, California Eastern 
Labs (CEL). 

With cold, dry weather, 
we were in a real dilemma. 
How do you protect a hun-
dred bucks worth of minute 
transistors from static elec-
tricity while you are solder-
ing them into the circuit? 
We finally decided that we 
needed a work area with a 
good ground and high hu-
midity. Richard's front 
bathroom was selected to 
be converted to a reduced 
static work area. We turned 
on the hot water in the 
shower to steam things up. 

A piece of copper braid 
wrapped around my wrist 
and grounded to the cold 
water pipes provided the 
ground needed. A large 
piece of copper-covered PC 
board also was grounded to 
the cold water pipe and was 
used as the work surface. 
We let the soldering pencil 



heat up and then un-
plugged it from the ac line 
and grounded it with a 
jumper to the work surface 
for more static protection. I 
quickly soldered the first 
transistor in before the iron 
could cool. After I stopped 
shaking, we reheated the 
soldering  pen  and  I 
soldered in the second tran-
sistor. It's amazing what 
lengths you will go to when 
a hundred dollars worth of 
FETs are at stake. 
The LNA was mounted in 

a box made of double-sided 
PC board, with feedthrough 
capacitors supplying the 
correct operating voltages 
from a very simple resistive 
divider power supply. Next, 
we gave the LNA a try. It 
wailed like a banshee! In 
other words, it acted more 
like an oscillator than an 
amplifier. 

How did we tell that it 
was oscillating without us-
ing test gear? We discov-
ered that any oscillation 
within the 3.7-to-4.2-GHz 
band is immediately ob-
vious on a TV connected to 
the receiver. If the oscilla-
tion is strong, there will be 
very prominent black bars 
on the screen regardless of 
where the local oscillator is 
tuned. If the oscillation is 
weak, there will be a very 
weak but still visible black 
bar. Black bars will occur 
twice, 70 MHz apart, within 
the tuning range of the 
local oscillator, if you are 
using a single conversion 
receiver (since you get both 
the signal and its image). 

If the oscillation is out-
side the tuning range of the 
TV, however, it will not 
show up on the TV screen. 
If you can't see it on the TV 
and if you don't have a 
spectrum analyzer to test 
with, how do you know that 
it is still oscillating? Noise, 
noise, and more noise at the 
70-MHz i-f stage. 

What to do with the oscil-
lating LNA? Start over! We 
wrote California Eastern 
Labs for their Application 
Note AN80903 that de-

scribes an LNA using the 
NE21889s. A prompt re-
sponse from CEL brought it 
to us. In the CEL design, the 
LNA was mounted in a ma-
chined-brass enclosure. We 
could not immediately lo-
cate any half-inch-thick 
brass to make the enclos-
ure, but Richard, scroung-
ing through his junk pile, 
located a short piece of 
copper bus bar which was 
suitable. A little persuasion 
was applied to a local 
machine shop and presto, 
we had two nice machined-
copper enclosures. 

Since we thought it 
would be impossible to re-
move the GaAsFETs from 
the first LNA board without 
destroying them, we or-
dered two more NE21889s 
from CEL. At $103.25 for 
the pair, this project was 
getting expensive! 
Richard arranged for a 

local print shop to make 
negatives for the printed 
circuit board to within .002 
inch of the dimensions 
specified in the CEL Ap 
Note. We quickly made a 
board and waited for the 
second pair of transistors 
to arrive. 
While waiting for the 

transistors, we did some se-
rious thinking about a pow-
er supply for the LNA. As 
previously mentioned, we 
had already zapped two 
"cheap" FETs. We wanted a 
reliable LNA power-supply 
design that would protect 
the expensive little buggers. 
Many hours of design, 
building, and testing of cir-
cuits by Richard resulted in 
the LNA power supply 
board described here. We 
call it our "How Not to Gas 
Your FETs Bias Supply 
Board." It was designed 
specifically for a two-stage 
LNA using the NEC 21889 
FETs. 
Some criteria for the de-

sign: It should — 

• Supply  +3 volts for 
the drain and — 3 volts for 
the gates. 
• Power two stages of 
GaAsFETs 

Fig. 2(a). PC-board layout. 

11.111317T 

• V IN 

I 
41  914 10p,P .01 
07,4F,  - 44 -  - ...1' I 
I ii _ 0 E 4 

1 76112  +  1 1 1 1 IK 
I TPC  .01  56K I 
330  I  I I 
I 
IK  3.9v 

3 -44 -
914 

02  TP2 02 

555 

01  10K  .01 

3.9V 

1 914 

- -33n -

•-419 -  3 9V 
914 

DI  TPI  GI 

Fig. 2(b). Parts placement. 

• Require only one pair of 
wires for the LNA so the 
supply voltage, with proper 
blocking, could be carried 
on coax cable. 

• Provide reverse polarity 
and overvoltage protection 
for all gates and drains. 

• Regulate gate bias and 
drain voltage with a main-
supply voltage falling any-
where between +15 and 
+ 30 volts. 

01 
NE211389 

IN 

•1500pF FEEDTHRU 
CAPACITORS 

 *)  *) 

CS 

Ch2 

.°1 

• Have most parts avail-
able from Radio Shack. 
The circuit described in 

Fig. 1 meets all of the de-
sign criteria. The input volt-
age, which can be from 
+15 to + 30 volts, is ap-
plied to an LM317T adjust-
able voltage regulator, 
which reduces it to + 3.7 
volts. The + 3.7 volts is then 
filtered by a 1-uF tantalum 
capacitor and fed through 
33-Ohm current-limiting re-

GI  DI 

TO BIAS BOARD 

02 
NE2I889 

C3 

C6 Cl 

Ch3 II Ch4 

62  02 

TO BIAS BOARD 
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CASE SIDE 

Fig. 3. Typical GaAsFET amplifier schematic. 
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Fig. 4. Typical LNA board layout (not to scale). 
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Fig. 5. Receiver power supply schematic. 

sistors to the drains of the 
two GaAsFETs. The test 
points on each side of the 
33-Ohm resistors are used 
to measure the voltage 
drop across the resistors 
and, therefore, the current 
being pulled by each FET. A 
voltage drop across the re-

sistor of .33 volts equals 10 
milliamperes of current be-
ing pulled by the FET. A 
3.9-volt zener diode limits 
the maximum drain volt-
age, and high-frequency 
filtering is provided by the 
.01-uF capacitors. The 
voltage is then fed through 

1N914 diodes for reverse 
voltage protection. This 
completes the drain supply. 
We decided to generate 

the required negative volt-
age from the positive sup-
ply instead of going with a 
bipolar supply. Past experi-
ence has proved that for us, 
the negative-voltage regu-
lator always fails first. With 
no negative bias, high-drain 
current would probably 
result, zapping the expen-
sive FET. For the gate sup-
ply, the +15 to + 30 volts 
is applied to a 78L12 regu-
lator. The regulated +12 
volts is used to supply a 

Fig. 6(a). Receiver power-supply PC board layout. 
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Fig. 6(b). Parts placement. 

NE555 timer IC configured 
as a free-running multivi-
brator. The output of the 
555 is rectified with a volt-
age doubler and filtered to 
give a negative voltage for 
the gate bias. The negative 
voltage is applied to two 
10k-Ohm ten-turn pots. The 
zener overvoltage, diode 
reverse-polarity protection, 
and high-frequency filtering 
are the same as for the 
drain supply. A PC-board 
layout and parts overlay for 
the LNA power supply are 
shown in Fig. 2. 

Everything was now 
ready for the arrival of the 
second pair of FETs. When 
they arrived, Richard 
soldered them in using a 
Radio Shack battery-
powered,  isolated-tip 
soldering pen that we had 
purchased for working with 
the GaAsFETs. By having 
Richard solder these in, we 
discovered that the guy 
who supplies the money for 
the FETs shakes the most 
when soldering. 

After assembly of the 
bias supply board, but be-
fore connecting it to the 
LNA, apply +15 to +30 
volts. With a voltmeter, ad-
just pot R1 for + 3.7 volts at 
the test point T PC (Test 
Point Common). This will 
result in approximately +3 
volts to the drains after the 
.7-volt drop across the re-
verse-polarity protection di-
odes. Set the 10k bias pots 
for — 3 volts at points Cl 
and G2. 

The supply is now ready 
for connection to the LNA, 
using the isolated-tip, bat-
tery-powered soldering 
iron, with the tip grounded 
to the LNA board. Refer to 
the "typical" LNA schemat-
ic, Fig. 3. Be very careful to 
connect the gate leads, Cl 
and G2, before connecting 
the drain leads, D1 and D2. 
With a voltmeter across the 
33-Ohm resistor, + probe 
to TPC, — probe to TP1, ad-
just Cl bias for a .33-volt 
reading. This indicates that 
10 milliamperes of current 
is being pulled by the 
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GaAsFET. Move the  — 
probe to RP2 and acjust the 
G2 bias pot for a .33-volt 
reading. Now go back and 
check FET #1. As yoJ adjust 
the bias pots, the current 
should evenly increase! If 
the current jumps or is 
erratic, the LNA is probably 
oscillating. How to stop os-
cillation is the subject of 
another article! 

Using the above-de-
scribed LNA power supply 
and tune-up procedure, the 
CEL LNA design came up 
beautifully, with no oscilla-
tion. Its two stages gave a 
solid, measured 21 DB of 
gain. We were unable to 
measure the noise figure di-
rectly, but the fellow with 
the test equipment said that 
it appeared to be very low, 
based on his evaluation of 
the ratio of gain to noise 
generated by the test 
equipment. 

What type of picture do 
you get with a two-stage, 
21-dB gain LNA that has an 
unknown noise figure? Very 
poor! After getting the first 
CEL LNA working, Richard 
was able to remove the 
NE21889s successfully 
from the commercial 
board. We built up a sec-
ond board,  using the cell 
design and our LNA power-
supply board. Again, the 
CEL design came up with 
absolutely no problems. 
Now, by cascading the two 
boards, we were getting 
some results. 

After optimizing the 
boards, which I will cover 
next, we have numerous 
transponders on SATCOM I 
above noise. We are locat-
ed in the 32-33-dB footprint 
and the antenna is a home-
brew 12-foot spherical. We 
have made comparisons of 
our four-stage CEL LNA and 
a 120-degree commercial 
LNA. Our home-brew LNA 
compares very favorably 
with the commercial unit. 

Trimming an LNA for Best 
Noise Figure and Best Gain 

After  having  gone 
through the misery of trying 

to build an LNA with almost 
no information and abso-
lutely no test equipment, 
we now can describe some 
of the procedures we had to 
discover the hard way. 

The first step is to pre-
pare a work area so that 
you minimize the possibili-
ty of blowing those costly 
GaAsFETs. A piece of print-
ed circuit board makes an 
ideal work surface. Again, 
you will need a good isolat-
ed-tip soldering pen. 
Ground the tip of the pen to 
the work surface with a 
jumper.  The  battery-
powered pen sold by Radio 
Shack works great. You 
should ground yourself to 
the work surface with a 
piece of copper braid. You 
also will need an X-acto° 
knife, a BB or small ball 
bearing, a plastic tuning 
wand, and a steady hand. 
Glue the BB or small ball 
bearing to the end of the 
plastic tuning wand. 

The LNA, as built, should 
produce watchable video in 
most areas of the country. 
With power on and a tran-
sponder tuned in, make 
sure that the correct cur-
rent is set for each stage of 
the LNA (10 mA per stage 
for the NE21889). You 
should monitor the current 
of each stage as it is 
trimmed. Place the BB on 
the PC-board trace edge as 
per Fig. 4. Slowly move the 
BB around the outside pe-
rimeter of the striplines, 
keeping it in contact with 
the stripline. Monitor the 
quality of the received pic-
ture as you move the BB. 
When a point is found 
where the picture quality 
gets better, you need to add 
copper to the stripline. If 
the picture quality gets 
worse, you need to remove 
some of the stripline by 
making very light cuts. We 
only score the copper with 
the X-acto knife so that it 
can be soldered back to-
gether if needed. Make sev-
eral trips around the strip-
lines and note the effect 
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before doing any adding or 
trimming. Make a log of the 
points where changes occur 
and see if they repeat each 
time you run the BB by 
them. After you are con-
vinced of the points that 
need changing, then make 
the necessary adjustments. 
Copper can be added by 
salvaging a piece of foil 
from another piece of PC 
board or by using GC Elec-
tronics Silver Print paint. 

After the adjustments are 
made, make a slight in-
crease in the current for 
each FET stage while watch-
ing the picture quality. We 

have run the current up to 
40 milliamperes on a stage 
with no oscillation. The first 
stage will probably have to 
operate at 8 to 12 milliamp-
eres for best noise figure. 
Successive stages can oper-
ate at higher current levels 
for more gain. 

The basic power-supply 
design (Fig. 5) and PC board 
layout (Fig 6) power the bias 
board and also our com-
plete satellite TV receiver. 
There is nothing special 
about it except, again, that 
an effort was made to use 
parts available from Radio 
Shack .• 

Printed circuit boards are available from Martcomm, Inc., 
PO Box 74, Mobile AL 36601, for the power supplies and the 

LNA. The LNA board is $20.00, the LNA bias supply board is 
$12.00, and the receiver power-supply board is $10.00. Add 
$1.75 per order for first class postage. 

You may request the CEL LNA Application Note AN80903 
by writing to California Eastern Labs at 3005 Democracy Way, 

Santa Clara CA 95050. A copy of the Note is supplied with 
each LNA board ordered from Martcomm, Inc. 
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Billy L. Nielsen WB4APC 

Rte. 2, Box 253E 
Radcliff KY 40160 

Microwave Master 
you might not need a mountaintop 

A . 
ith the growing inter-

V est in satellite televi-
sion reception, weather pic-
ture reception, and higher 
frequency utilization, the 
need for a better under-
standing of microwave prin-
ciples becomes more im-
portant than before. 
To better understand mi-

crowave techniques, we 
must first understand the 
frequency bands and the 
characteristics of the mi-
crowave spectrum in rela-
tionship to other lower fre-
quency radio waves. As we 
know, radio waves travel 
mostly along the ground 
path and are not readily af-
fected by mild changes in 
the weather or atmosphere. 
When we get into the mi-
crowave region, the charac-
teristics are entirely differ-
ent. 
To begin, let us take a 

look at what microwaves 
are. Radio wayes above the 
1000-MHz level are called 
microwaves. It is a common 
practice to relate to this 
portion of the frequency 
spectrum in terms of Giga-
hertz (GHz), with a frequen-
cy of 1000 MHz being equal 
to one Gigahertz. The basic 
spectrum of microwave fre-
quencies is made up of 

three very basic bands. 
These bands are: the S-band 
centered at about 3000 
MHz (10 cm), the X-band at 
about 10,000 MHz (3cm), 
and the K-band at about 
27,000 MHz (1.1 cm). 

Table 1 shows the rela-
tionship between the bands 
by wavelength in both cen-
timeters and inches, and 
Table 2 shows some of the 
services operating there. 
You will notice from the 
table that a full wavelength 
at the microwave frequen-
cies is not very long. When 
we get into working with 
the construction of micro-
wave equipment and subas-
semblies, these measure-
ments will have a very 
significant meaning. 

The first cavity magne-
tron was developed in 
Great Britain in 1940, after 
the publication in 1936 of 
two papers on hollow wave-
guides. These papers are: 
"Hyper-frequency Wave-
guides—General Consider-
ations and Experimental 
Results" by G. C. South-
worth, and "Transmission 
of Electromagnetic Waves 
in Hollow Tubes of Metal" 
by W. L. Barrow. During the 
period of early develop-

ment around 1940, most of 
the experimental work was 
carried on in the Radiation 
Laboratory at the Massa-
chusetts Institute of Tech-
nology. During this time, 
almost all experimental 
work in microwaves was di-
rected towards the design 
and use of microwave radar 
equipment, due to the 
small size of antenna equip-
ment required in the micro-
wave region. 
After the second world 

war, more efforts were 
made in other areas to the 
extent that today, almost 
all long-range telephone 
communications are re-
layed by microwave links. 
As scientific advances be-
gan in outer space, the role 
of microwaves became 
even more important. In 
fact, microwave technolo-
gy has made possible many 
of the products used today 
in our homes, business, and 
in private industry. An ex-
ample of a modern use of 
microwave technology is 
the microwave oven found 
in many homes and busi-
nesses. 
Microwaves are also 

used in many of the security 
alarm systems found in 
business use and have been 

used by private industry for 
some time for cleaning of 
parts, removal of broken 
screws and bolts, and for 
controlling signal devices 
at railroad crossings and 
drawbridges. Another use 
with which almost every-
one is familiar is the radar 
speed control devices used 
by police forces all over the 
country. 
To understand micro-

wave principles, we must 
first take a look at some of 
the characteristics of mi-
crowaves in relation to 
other forms of radiation. 
We must also learn what 
variables affect the micro-
wave signal itself. 
To begin, microwaves 

normally travel in one or all 
of four basic paths. These 
four paths are direct wave, 
reflected wave, surface 
wave, and sky wave. In 
most microwave installa-
tions, the direct wave is the 
desired path, although the 
reflected wave also may be 
of importance in some in-
stances. 
The direct wave is so 

named because of its direct 
path from one point to an-
other. With optimum condi-
tions, the most reliable 
communications can be ob-
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Band  Frequency  Wavelength 
(MHz)  cm  Inches 

S-band  3,000  10  4 
X-band  10,000  3  1.2 
K-band  27,000  1.1  .44 

Table 1. Microwave bands. 

tamed through the use of 
the direct wave. 
The sky wave normally is 

considered to be a wave 
that has been reflected 
from the ionosphere, a re-
gion that extends from an 
altitude of approximately 
30 miles on out to about 
250 miles. In the area of sat-
ellite television or weather 
fax, a signal which is trans-
mitted from a satellite is 
not considered to be sky 
wave but, instead, falls un-
der the classification of a 
direct wave that has been 
retransmitted. 

Surface waves are waves 
that travel along the sur-
face of ground or water. 
They are mostly predomi-
nant at the lower frequen-
cies. At microwave frequen-
cies this mode of propaga-
tion is usually insignificant 
and in most cases may be 
disregarded. 

The reflected wave is a 
wave that has been reflect-
ed from the land or water 
surface of the area between 
the transmitter and receiver 
antenna sites. A factor that 
determines the strength of 
the reflected wave is the 
type of surface that the 
wave is reflected from. 
Land is considered to be a 
poor reflector and will scat-
ter the wave in many direc-
tions. Water is a good re-
flective surface and gener-
ally will reflect the entire 
wave in one direction. The 
reflected wave is only im-
portant when the reflected 
signal is picked up at the re-
ceiving antenna with a 
strength comparable to the 
strength of the direct-wave 
signal. At this particular oc-
currence, the reflected 
wave may either boost the 
direct-wave signal or cancel 
it almost completely. The 
determining factor at this 

time is whether the two sig-
nals are in phase with each 
other. If the two signals are 
in phase, or nearly in phase, 
or if the two signals are of 
nearly equal strength, the 
combined signal can be 
twice as strong. 

However, if the two sig-
nals are nearly 180° out of 
phase with each other, 
there will be a reduction in 
signal strength since the re-
flected signal will cancel 
some of the strength of the 
direct-wave signal. 

A phase difference be-
tween the direct wave and 
the reflected wave is usual-
ly introduced by the dif-
ference in the distance 
each wave travels. This dif-
ference may vary from in-
stallation to installation 
and can be anything from a 
fraction of a wavelength to 
many wavelengths. When 
the path difference is an 
odd number of wave-
lengths, the two signals 
(direct and reflected) will 
arrive at the receiving 
antenna in-phase. This is 
especially true when the 
wave is reflected at small 
angles of incidence, which 
cause a phase reversal of 
180°. In the case of horizon-
tal polarization, the phase 
reversal is nearly 180° re-
gardless of the magnitude 
of the grazing angle. This is 
also true for almost all in-
stances of vertical polariza-
tion in most point-to-point 
communications systems. 
An interesting fact about 

microwave energy is that 
the signal tends to be slight-
ly curved. This is because 
the signals travel through 
the atmosphere at speeds 
that depend on tempera-
ture, atmospheric pressure, 
and the amount of water 
vapor present in the 
atmosphere. 

Service  Frequency 

Amateur 
WEFAX 
MDS TV 
Satellite TV 

1296 MHz 
1891 MHz 
1900-2500 MHz 
3700-4200 MHz 

Wavelength 
cm  Inches 
23  9.1 
17.8  7 
15.8-12 6.2-4.7 
8-7  3.2-2.8 

Table 2. Some services operating in the microwave 
frequencies. 

The following three con-
ditions will have an effect 
on the microwave signal: 
The higher the temperature, 
the faster the signal; the 
lower the atmospheric pres-
sure, the faster the signal; 
and the lower the water 
vapor content, the faster 
the signal. 

With these influences, 
the net result is that the 
signal speed changes with 
altitude. Under normal con-
ditions, the variation is a 
small and uniform increase 
in speed of the signal with 
an increase in altitude. In 
this manner, it readily can 
be seen that in a way, the 
microwave signal acts very 
much like a light beam. Just 
as a light beam can be re-
flected or bent, so can a mi-
crowave signal be reflected 
or bent. 

Using the above informa-
tion, we also can see that 
microwaves can be very re-
liable for communications 
systems. The most impor-
tant factor is to ensure as 
direct a line-of-sight path 
from the transmitter anten-
na to the receive antenna as 
possible. With prior study 
of the potential path, it is 
really not too difficult to 
plan a microwave system. 
The thing to keep in mind is 
that the complete path of 
the microwave signal must 
be free of any obstructions 
such as trees, hills, or tall 
buildings. When transmit-
ting over water, the reflect-
ed wave may play an impor-
tant role in the received sig-
nal. When you are design-
ing over-water point-to-
point systems, it is very im-
portant to ensure that this 
reflected signal does not ar-
rive at the receive antenna 
in an out-of-phase or nearly 
out-of-phase state. 

A simple rule-of-thumb 
method can be used to de-
termine possible antenna 
heights, especially for over 
water paths. The antenna 
heights chosen must satisfy 
the following relation: 
VTFT, + N/-1 2-= 5, where 
H, and H, represent the an-
tenna heights in feet above 
sea level and S represents 
the distance in miles be-
tween the antennas. 

The next step is to calcu-
late a correction height 
using the formula H= 
S/F, where H is in feet, S is 

the distance between the 
antennas in miles, and F is 
the operating frequency in 
MHz. The required antenna 
height for each antenna is 
the sum of the tentative 
height and the correction 
height for each antenna, or, 
more simply stated, H, + H 
and H, + H. If the values 
obtained are not conve-
nient, then select new ten-
tative antenna heights and 
perform a new calculation. 

For example, if we as-
sume a transmitting anten-
na height of 1400 feet and a 
receiving antenna height of 
2000 feet at a distance of 
100 miles, the computation 
would be: 12(1400) + 
V W00) = 100 (miles). The 
square root of the H, com-
ponent is 52.92; the H, 
square root component is 
63.25. This gives us a total 
of 116.17 miles. It is then 
quite evident that one or 
both of the contemplated 
antennas are too high. By 
using the S value of 100 and 
working backwards with 
the formula, using H, as the 
base antenna and recom-
puting for H2 height: 100 — 
52.92 = 47.08 squared = 
2216.53 divided by 2 = 
1108.26 feet. Therefore, the 
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SATURN V 
STATE-OF-THE-ART  ' 

Quantity discount price structures available upon 
request for dealers. Dealerships, both domestic 
and foreign available in many areas. For further 
information, please contact John Michaels, Sales 
Manager. Telephone hours: Monday thru Thurs-
day, 10-4. 

h:• jain 
E L E C T R O N I C S 

4558 Auburn Blvd., Sacramento, CA 95841 
(916) 452-0193 

( HAM HELP 
I am in need of the schematic 

and alignment information for a 
Gonset G-77 transmitter and in-
formation on a TU-8-B plug-in 
unit used with BC191/375 trans-

mitters. I will copy and return 
your originals. 

Howard Palmer WOIRT 
1125 Basswood Lane 
St. Louis MO 63132 

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 
$7 95 today, 309 

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

(305)339-7600 

4 

• ° SPACECOAST 
RESEARCH CORPORATiON 

new height that meets the 
relation is 1108 feet for H,. 
By the same token, we 
could have kept antenna H, 
at the height desired and re-
computed the height for H,. 
Using the corrected fig-

ures for antenna heights of 
1400 feet for H, and 1108 
feet for H,, we now can 
compute the correction 
heights for both antennas at 
a frequency of 1296 MHz: 
H = 660V 100/1296 = 
183.33333 feet. This gives 
us a final figure of antenna 
height for H, of 1400 + 
183.33 or a total of 1583.33 
feet and for H, 1108 + 
183.33 or a total of 1291.33 
feet. Given the figures 
above, we can now look for 
possible sites to install 
antennas. 
Of course, we may not al-

ways find the ideal spots for 
our antenna construction. 
In this case, we go back and 
recalculate using different 
antenna heights (plus eleva-
tion above sea level) to ob-

tain a relative figure equal 
to the desired distance fig-
ure. Sometimes just one or 
two feet may make the dif-
ference at the receive end. 
In any attempt at micro-

wave, if at first you do not 
succeed, try again at anoth-
er location or change the 
height of one or both of the 
antennas. In selecting a 
good antenna site, a very 
good aid to locate the ideal 
sites is a topographical map 
of the area locality of 
choice. A source of infor-
mation for obtaining topo-
graphical maps is at your 
state capital. Try writing a 
letter either to the State De-
partment of Natural Re-
sources or the State Forest-
ry Division. There is a fee re-
quired for copies of these 
maps, but it is usually very 
small when one considers 
the information that can be 
obtained and the time that 
can be saved. Happy ham-
ming on the microwave 
bands.M 

I am looking for employment 
in the electronics field, in the 
Knoxville-Chattanooga, Tennes-
see area. My background in-
cludes 25 years of experience 
with rf circuits, and 1st phone 
license with radar endorsement, 
and an Extra amateur license. 

Herman F. Schnur 
115 intercept Ave. 

N. Charleston SC 29405 

HEATHKIT 
SB-104A OWNERS! 
Improve BOTH RX and TX Perform-

ance Greatly! See Article in April 1981 
Ham Radio Magazine. 

ALL parts now available from a 
SINGLE Source. Buy the Kits you need. 
Complete Instructions. 
FTH-1: RX Sensitivity Improvement   $13 
FTH-2: RX Mixer Improvement   $15 
FTH-3: Selectivity Improvement*   $60 
FTH-4: Strong Signal Handling   $10 
FTH-5: TX Switching & Audio   $5 
FTH-A: All above, with Coax.   Only $100 
•Inciudes excellent 8-pole Fox , Tango Filter 

Order with Confidence — Money Back Guarantee 
We accept Visa/ MasterCard 

For Airmail to US/Canada add $2 Elsewhere $5 

FREE' Complete Instruct.'  ,,end Large SASE 10' 

FOX TANGO CORP. 
Box 15944S, West Palm Beach, FL 33406 

Phone: (305) 683-9587  •-• 323 

I am giving away, free, in ex-
change  for  postage,  a 
R336/GRC26 army receiver and 
6K7, 6J5, 6R7, and 6C5 tubes. 
I am looking for an Ameco R5 

receiver and schematic for 
same. Please state condition 
and price. 

Kevin Neal 
Route A, Box 211A 
Flippin AR 72634 

PRESERVE 

ni3J4ak2,11,1t 
peterborough nh 03458 

Keep your issues of 73 Magazine together, handy 
and protected in handsome and durable library files 
or binders. Both styles bound in red leatherette with 
the magazine logo stamped in gold. 
Files: Each file holds 12 issues, spines visible 
for easy reference, $sas each, 3 for $17.00, 
6 for $30.00 

Binders: Each binder holds 12 issues and opens 
flat for easy reading. $7.50 each, 3 for 921.75, 
6 for 7.42.00 

(Postage paid in USA. Foreign orders include $2.50 
per item) 
Please state years: 1977 to 1983 
Send check or money order to: 
JESSE JONES BOX CORP. 
P.O. Box 5120 
Philadelphia, PA 19141 
Allow 4 to 6 weeks for delivery 

0 Box 442-0. Altamonte Spgs, FL 3270 
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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 shows—worldwide, crystal clear 
reception connects to any TV set Big 18 x 11 in 
book loaded with details, photos, plans. kits — 
TELLS EVERYTHING! Satisfaction Guaranteed. 
Send S7 95 TODAY' Ada 52 00  tsl class Ida ma  y Cali 
)u , 24 now C C I) rush owe, see (305) 862-5068 

GLOBAL ELECTRONICS, 
PO. Box 219-H, Maitland, Florida 32751 

LIVE VIA SATELLITE 

$399 COMPLETE 
RECEIVING 
SYSTEM 

• DISH A NTE N NA 

• P REA MPLIFIER 

• R RCEIVER 

JUST PUBLISHED: 81/2 0 11 
110011 ohms a meattli of up-
dated  Information on  • 
Antennas • M O M • LOU 
Noise AmplIfiers • Sources  U NDER $300 
• Services • Equipment •  DISH  'vim A NTEN NA 

Manufacturers • Meth Mort  F OR R OOF O R C C CCC 

Our book takes the mystery cut of the sophisticated technology 
of Satellite transmission and reception This volume represents as 
the essential knowledge mail. easy to enderstamt and will show 
yOu how easy it is to have a 90 Channel reception system so that 
you can enjoy first run movies foreign films. Las Vegas enter 
tainment. live sports. and much more Everything being telecast 
in the world could be yours at a twist of a knob! 

LIVE VIA S ATELLITE, INC. 
P0 Box 2561, Dept M-2, Delray Beach, FL 33444 

Send $9.95 plus $2.50 shipping & handling 
or call ollf 24 hr C 0 D order hoe (305)845-4 w 
Name 

Address 

MICROWAVE ANTENNAS 
rAftituAit AffIthAA .,  RILif  o 

OR IfIlflOriAllt A I  •Alftt 

II '0 5'  with trIporl M al, for fee. ;foto, 

or  fur fatelite t •  t• • 

NORDLUND &ASSOCIATES 

The Vanguard 

r.gr" 

Introducing the Model 7600 Satellite Receiver. New from Gillaspie and 
Associates. Proof positive of a new generation in satellite receiver technology: 
the successful integration of the most sought after high performance charac-
teristics and ease of operation capabilities. Attractively packaged. Affordably 
priced. 

See it today and experience the difference performance makes. 
• FULL FREQUENCY tunable audio  • Simplified channel tuning 
• Reception 3700 to 4200 MHz  • Improved video sensitivity 
• Built-in video modulator  • All wood walnut cabinet 

The Model 7600 Satellite Receiver System Package comes with its antenna 
mounted Image Reject Mixer (Down Convertor), 100' of RG59-U cable and 
100' of Belden DC cable with connectors installed. 

*Gillaspie & Associates 
950 Benicia Ave., Sunnyvale, CA 94086 (408) 730-2500 

GET THE LAST WORD FIRST! 
SEE YOUR GILLASPIE & ASSOCIATES DEALER TODAY! 

The Luly ANTENNA 
and POLARIZER 

• Completely portable Antenna, comes fully assembled (folds like 
an unbrella and is not a kit). 

• The Polarizer is an electronic rotator, which 
can change polarities with a flick of a 
switch (no moving parts). Eliminates weight, 

twisting cables, freeze 
ups, and down time. 

For More Information 
Write To: 

LULY TELECOMMUNICATIONS CORP. 
P.O. Box 2311, San Bernardino, California 92406 

(714) 888-7525 
Dealer and Distributor Inquiries Welcome 
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SATELLITE TV SYSTEMS 
"( ()S WA M.. 0( R Qt Ali n. PRICES .4\1) SIRS  !" 

MANI I. 4( II RI: 

PAR Atiol I( 1)1̀,111  \1 01()RI/NI Ill%  111 \IS 

\ It '1111 N I S  I\ A 111 /I 1)1 HS 

Ill \Ili I R  I RS  \I I. \IINI \I HUH Ǹ, 

AA  "1 0(1. 

\1 ',',ii Ill RN  \I I I AN( I 

1,1 \I  \ 

\\  ( \Ill I  ( ON's! 1J ule, 

(..\ RDINI  HI S & II \HI M 'sRI 

( AI I .91 RII 9 OR V  FOR  RI AI Is! BRO(  RI- AND PRI( (s 

\UNIIN (.11 55IS 

k4(i(i( 

901-7k4.2191 

I IN IS ( (PsSI Rl( I los. (0  457 
P  So\ 
lit \Mt /I DI, I N 1,1.41 

RI  A I M IS I 111 A I ION sIN( I- 1964" 

Ak‘  AVAILABLE NO W 

0 AZDEN PCS-300 
TWO-METER HANDHELD 

PCS-300 HT  $290.00 
PCS-3000 XCVR 290.00 
Remote cable  37.00 
Phase II ant.  28.50 
Other acc.  Call 

KDK 
also:  2025A Mk II 

(W/TT mic.) 
$290.00 

Free shipping In U.S.A. 

for all XCVR or HT orders 

B. G. CARL ELECTRONICS 
11128 Claire Ave. 

Northridge, Calif. 91326  469 

Call: (213) 363-1216 - anytime 

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. 

TRANS V ERTERS 

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 

MMT 50-144 $234.95 
MMT 144-28 $219.95 

MMT 432-28 (S) $319.95 

MMT 439-ATV $379.95 
MMT 1296-144 $399.95 

OTHER MODELS AVAILABLE 

Prevent OSCAR 8 Mode J desense 
Use MMF200-7 $42.95 
Stop receiver IMD birdies 

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 1296-LY $49.75 
Send 36C stamps for full details of all our VHF/UHF items. 
Pre-selector filters 
Low-pass filters 
Varactor triplers 
Pre-amplifiers • 

Transverters  1111111111111  
Converters  VISA 

Antennas 

Crystal Filters "GM 
Spectrum International, Inc. 

Post Office Box I084S 

Concord, Mass. 01742 USA 

p, 436 

ALL NEW 
15 Meter Mobile CW & USB 

21.000 -21.450 MHz 

High IOW (PEP) low 2W (PEP): VFO tuning: noise blanker: hoe-

tune SB. (Hz  CW off-set: digital frequency counter: I 3.8V dc 
@ 3A. negative ground: L  x W  x H 2.5 -: weight (2.3 kg) 

5.7 lbs.: mobile mounting bracket. 

SERIOUS DEALER LISTS AVAILABLE 

358 

1275 N. GROVE ST. 

ANAHEI M, CALIF. 92806  (714) 630-4541 

NOTE: Price. specifications subject to change without notice 
and obligation 

rrAJT 

SCAN 
FAST  * $249 

A modular approach ... for your own custom-designed ATV 
system.... Here's how TXA5.4 ATV EXCITER/MODULATOR.S89 ppd 

This wired and tested module is designed to drive the 
Motorola MNW.710 moduie in the PAS 10 watt linear 
amp The crystal in the 100 rvillz region keeps har. 
monics out of two meters for talk back The video 
modulator is full 8 rnflz for computer graphics and col. 
Or Requires 13 8 vdc reg  70 ma Tuned with mai on 
43925. 434 0. or 426 25 mIlz Provision for sync I. 
pending Freul_. available. 

PA5 10 WATT ATV POWER MODULE $89 ppd 
The PAS will put oul 10 watts RMS power on the sync 
lips when driven with 80 mw by the TXAS exciter SO 
ohms in and out. plus bandwidth for the whole band 
with good linearity for color and sound Requires 138 
vdc regulated a 3 amps 

FMA5 AUDIO SUBCARRIER GENERATOR 
 $29 ppd 

Puts audio on with your camera video lust as broad 
Cast TV does at 4 5 mliz Puts out up to 1 v po to drive 
the TXA5 or V14.2. 3. or 4 modulators Requires low Z 
mic 1150 to 600 ohms). and • 12 to 18 vdc a 25 ma 
Works with any Jonlr with Smut video bandwidth 

TVC-2 ATV DOWNCONVERTER.... S55 ppd 
Stripline MRF901 II 7 db NF) preanlp and double bat 
(ince.] mixer module digs out the weak ones but resists 
intermods and overload Connects between uhf anten 
na and TV set tuned to Channel 20,3 Varicap tunes 
420 to 450 rnhlz Requires • 12 to 18 vdc et 20 ma 
Super sensitive TVC.2L with NE64535 preamp I 9db NFI 
stage  M o o 

•TXA5, PA5, FMA5 and TVC Basic Module Pkg. 
Call or write for our carman* list of specifications, station set-up diagrams, and 
optional accessories which include antennas, modulators, detectors, test 
generators, cameras, etc. WE ARE A FULL-LINE SUPPLIER OF ALL YOUR AN 
NEEDS. 
TERMS: VISA or MASTER CARD by telephone or mail, or check or money order by 
mail. All prices are delivered in USA. Allow three weeks after order for delivery. 

(213) 447-4565 Charge card orders only 

P.C. ELECTRONICS 2522 Paxson Lane, 
Tom M ORO  Maryann W1113YSS  Arcadia, California 91006 
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TwoKeysTo Perfect Code... 

- 

Save over over $14.00 with complete CW package for H-8/H-89. 
Package includes CODEM, Interconnect Cable, Power Supply, CW89 
Software, complete documentation and shipping. 

CW89P  $249.95 

C O M M CI S O F T 

665 Maybell Avenue • Palo Alto, CA 94306 • (415) 493-2184 

Write for free catalog 
California residents add applicable sales tax  MasterCardandVISA accepted 

The CODEM: a universal CW interface for 
your personal computer. 

124.95 
Here is an easy way to get your Morse code software on 
the air! The CODEM converts received CW audio to 
RS232 or TTL signal levels and RS232 or TTL signal 
levels to transmitter keying. The CODEM doubles as a 
code practice oscillator and CW regenerator. A sharp 
800 Hz bandpass filter, AM detector and low pass filter 
are designed into the CODEM to provide outstanding 
noise and ORM rejection. Requires a 9 VDC power supply. 
CODEM  $124.95 
9 VDC Power Supply   9.95 
Shipping and Handling  5.00 

CW89: a sophisticated split screen Morse 
code transceiver and trainer program for 
Heath computers. 

'99.95 
Transmit and decode CW with your H-8/H-19, H-89 or 
Z-89. This feature packed program incorporates 4-99 
WPM operation, receive autotrack, a 1000 character pre-
type buffer, 10 user-definable messages, unique break-
in mode, on-screen status, disk I/O and hard copy and a 
versatile code practice section. A comprehensive 
manual and prompt card are included with CW89. 
Requires HDOS, 32K RAM and hardware interface (such 
as the CODEM). 

CW89 postpaid  $99.95 
CW89C H-8/H-89 Interconnect Cable for CODEM  24.95 

PLESSEY- AVANTEK - PLESSEY 
SL1610 RF Amplifier  3.05  SL1623 
SL1611 RF Amplifier  3.05  51_1624 
SL1612 AF Amplifier  3.05  SL1625 
SL1613 Limitinp Amp  4.38  SL1626 
SL1621 AGC Gen  4.07  SL1630 
51_1622 AF AmpV0G  3.72  SL1631 

PLESSEY INTEGRA1 

AM Det/AGC Amp 6.11 
Multimode Det  6.17 
AM Det/AGC Amp 4.07 
VOCAD/Sidetone  3.72 
AF Amp  4.14 
Al Arno  4.07 

ED CIRCUITS 
SL1640 Double Bal Mod 4.07 SL6690 L.P. IF  5.93 
51_1641 Receiver Mixer  4.07 SL6700 L.P.AM IF 5.43 
SL1680 Xtal Maint Ckt  5.45 SP8660 200 M710  5.22 
SL6600 IF Amp,Det  6.78 SP8665 1.0 G;10 54.24 
SL6640 FM Rcvr W,Amp 4.41 SP8680 600 M.10 17.30 
SL6650 FM Rcvr W 0 A 3.39 

AVANTEK GPD SERIES AMPLIFIERS (GPD 401,402,403) $25.00 EA. 

12  14 dB Cain  5 500 MHZ . 
CIRCUIT BOARDS FOR GPD 400 SERIES AMPS 52.00 ea. 

AMATEUR MICROWAVE DOWNCONVERTER 

COMPLETE  ASSEMBLED  READY TO INSTALL  NOT A KIT 

so. dB SYSTEM CAIN 
TUNES 2.1 Ghz. to 2.4 Ghz. 
PREAMPLIFIER 20. dB GAIN 02. 5 dB NF 
OUTPUT TUNES TV CHANNELS 2 TO 6 
OUTPUT IMPEDANCE 75 OR 300 OHMS 
FULL YEAR WARRANTY 
PERFORMANCE GUARANTEED OR 
YOUR MONEY REFUNDED 

SPECIAL $179.95 
INCLUDING SHIPPING (U.P.S.) 

VISA AND MASTERCARD ACCEPTED 

WE STOCK WHAT  WE ADVERTISE 

CALL (804) 489-2156 

ELECTRONIC HOBBY INNOVATIONS  ,447 

751 0  GRANBY  STREET  SUITE 207  NORF OLK , VIRGINIA  23505 
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"I see 
Instant Software 

in your 
future... 

" ....It's becoming very clear now . 
Your microcomputing life is going to be very 

exciting... Money! I see much 
money for you. Perhaps it is the 

money you will gain when 
Instant Software's new 
business applications 
guide your financial 

endeavors. I see 
travel...you will 
journey to distant 

worlds in distant 
times. You will build 
kingdoms from des-
erts and armies 
from slaves. Never 
will you be bored, 

adventurous one! Your 
programming burdens will 

lighten with new utilities—new 
tools. I see color! Many 
bright colors! I see new 

packaging for all these trea-
sures.. everything new! 
And...yes, a tall, hand-
some stranger who will 
guide you to these won-
ders. It will be your In-
stant Software dealer— 

. a wise one indeed. All 
awaits you —all is 
yours for the asking. 
Soon  very soon!" 



THIS MANY DEALERS CAN'T BE WRONG. 
ALABAMA 

THE COMPUTER SHOP 

00555. BROS Moo. 
ALAN . 
COMPUTER TAUT Anctwea m 

uao. 
CE . 
COMPUTER STORE Pr . . 

MESA ELECTRONICS Masa 

MILLET S ELECTRONICS Masa 

PERSONAL COMPUTER FLA G Mesa 

SITAUTEK Tvcson 
TOY BOX S ea Vats 

ARKANSAS 
TAGRO COMPUTER STS -EMS All Swags 

G lIfORNIA 

ADVANCE RADIO IRIS DEALER, Gass was. 

ADvANCED COMPUTER PRODUCTS Santa Ana 
CANNY THINWANTER M an• 

•LLTRONIGS San RR* 

NaCO ELECTRONIC 541.0110 A   
ASAP COMPUTERS SIOYRI Ha 

SITE INDUSTRIES RSTRSIY 

ROTE SHOP 
CAPITOL COMPUTER SYSTEMS Sow .. . 

CHASCO COMPUTERS E. Mona 

COAST ELECTRONICS dono 
COMPUSOUND D N . 

COMPUSUP Lances . 
COMPUTER MART of CALIFORNIA INC 

Dam. . Bat 
COMPUTERLAND SO 110 .01.01 

COMPUTER PLUS Sunny. . 

COMPUTER STORE SAn Loan.° 
COMPUTER W ORLD 
DEROSEAR APPLIANCE • REPAIR we . . . 

DIMENSIONAL SOFTWARE San Dago 
H vi ELECTRIC W awa . 

EX•TRON Sena CI. 
GAME OR M . Sawa Bartaa 
GOOD FAIRE NATURAL F0005 Loma. 

HOEHN W ORLDELECTAONt . No w . . 
HuNMNGTON COMPUTING Con ., 

INLAND ELECTRONICS 51 114 
MAU R/ INCROCOMPLMNG MAII NV 

MARE .. CO San . . 
TAGROCOMPuTiNG Cacoan 

NET PROFIT COMPUTERS 10•1•AA• 
OPAMPITECHNICAL BOOKS L. 
OPROPTu .TiES FOR LEARNING C. w .o . 

PC COMPUTERS El Can . 
COMPUTERS INC Lawn .. 

RAC PRODUCTS Si, JO . 
RADIO SHACK El Cana, 
RADIO SHACK Palm Swags 
RADIO SHACK San Dsmo 

RAY SOuND AS DEALER. Fon   

SAL,NAS HOD . CENTER Salsas 
SHA ME. RADIO San JO. 
SILVER SPUR ELECTRONICS Cm,., 

SOFT .RE PLUS El Two 

STA GY S DOOKSTORE Sr Francs . 

STRAWF LOWER ELECTRONICS M G Ot•LEIR 
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215 Tareyton Drive 

Ithaca NY 14850 

CW Interface 
let your computer do the copying 

t is one thing to obtain 
I software to decode 
Morse code with your com-
puter, but it is quite another 
to process the audio signal 
delivered by your receiver 
in such a way that the com-
puter can use it. This article 
will describe one approach 
to solving this hardware 
problem and also describe 
the construction and opera-
tion of an interface circuit 
using these principles. 
I will assume that you al-

ready have software for de-
coding Morse and will de-
scribe the needed hard-
ware. An example of such a 
program was presented by 
Thomas' in the December, 
1977, issue of 73. For our 
purpose, we will assume 
that your software requires 
a TTL signal that is logic 
low during the key-down in-
tervals and logic high dur-
ing the key-up intervals. 
Proper operation of your 

decoding algorithm will re-
quire the presence of one 
logic level during the key-
down interval and the op-
posite logic level for the 
key-up state. The computer 
must see only one or the 
other of these states at any 

°Nt° LIMITER 
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one time, and they must 
change only when the state 
of the desired signal 
changes. State changes 
should not be affected by 
interfering signals or ran-
dom noise. 

An extremely simple cir-
cuit could successfully be 
used to interface a com-
puter to a ham receiver if 
the audio signal produced 
by the receiver were perfect 
(absolutely noise-free and 
of constant level and fre-
quency), but the circuit 
must be considerably more 
elaborate if the computer is 
to perform properly with 
the imperfect signals typi-
cal of ham-band operation. 

Typical receiver output 
during CW reception on to-
day's ham bands presents a 
difficult problem when at-
tempting to decode the sig-
nal with a computer. Even if 
the operator is using a se-
lective receiver (400-Hz 
bandwidth) designed for 
CW reception, several dif-
ferent signals usually will 
be present in the audio. The 
signal that the operator is 
trying to copy probably will 
be tuned for his preferred 

DETECTOR 
LOW PASS 
FILTER 

pitch, while the others will 
be present at other frequen-
cies. The desired signals 
probably will be the strong-
est, but the others may be 
fairly strong also. 
In addition to these inter-

fering Morse signals, there 
will be noise. In the signal 
output that is available to 
the computer interface cir-
cuit, we will have, in gener-
al, voltage due to our one 
desired signal and also con-
siderable voltage due to all 
the other signals and noise 
being processed by the re-
ceiver. In order to decode 
the desired signal success-
fully, we must have a way 
to detect the voltage due to 
our desired signal while ig-
noring as best we can the 
other signals and noise. 

Desirable Interface 
Qualities 

We can summarize sev-
eral design objectives for 
our receiver-computer in-
terface. First of all, it should 
be (as always) small, inex-
pensive, and easy to con-
struct and operate. Second, 
it should respond only to 
one very narrow band of au-
dio frequencies, for maxi-
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Fig. 1. Interface block diagram. 
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mum immunity to adjacent 
signal interference and 
noise. Third, the output 
should be bistable and TTL-
compatible for proper inter-
pretation at the computer 
input port; the output 
should be either logic high 
(+ 3.5 to + 5 volts) or low (0 
to +0.6 volts) and never in 
between. Fourth, the deci-
sion threshold of the detec-
tor should be adjustable to 
allow the interface to oper-
ate properly with both high-
and low-level audio so that 
the operator is not forced to 
operate a certain audio 
gain setting which may not 
always be convenient. And 
fifth, the interface should 
work while the speaker of 
the receiver is operating, so 
that the operator can hear 
the code while it is being 
decoded to allow detection 
of computer errors (decod-
ing errors can be expected 
under adverse reception 
conditions). 

Theory 

Fig. 1 is a block diagram 
of one approach to doing 
the required processing of 
the receiver audio. The first 
stage is a limiter which pro-
duces a known signal level 
at the beginning of the cir-
cuit; this allows the rest of 
the device to be designed 
optimally for this level. The 
limiter is followed by a 
4-pole active bandpass 
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filter. The filter is tuned to 
950 Hz and has a design 
bandwidth of 80 Hz. This fil-
ter works by amplifying the 
signal about 16 times at its 
center frequency and atten-
uating signals not within its 
passband. This ensures that 
the detector stage only sees 
voltage due to the desired 
signal. The detector itself is 
merely a half-wave rectifier 
(a diode), and it is followed 
by a simple RC low-pass 
filter so that the output of 
the filter follows the pulse 
shape of the signal as close-
ly as possible. The output of 
this stage will be maximum 
when the signal is present 
and minimum when there is 
no signal present. 
The slicer stage decides 

whether there is a signal 
present or not. It does this 
by comparing a preset 
threshold voltage to the 
voltage it receives from the 
detector and filter. When-
ever the received signal ex-
ceeds the preset threshold, 
the slicer quickly switches 
its output state from -10 V 
to +10 V. 
Under ideal conditions, 

the output voltage at this 
point in the circuit would 
never exceed this preset 
threshold when only noise 
and interfering signals were 
present. If the voltage ex-
ceeds the threshold only 
when the desired signal is 
indeed present, no errors 
will be generated. If this is 
not the case (and usually it 
is not), errors will be 
generated whenever the 
combined level of the inter-
ference and noise exceeds 
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Fig. 2. Interface schematic. 

the threshold. (The slicer 
will change state.) As soon 
as the voltage subsides, the 
slicer will revert to the cor-
rect state. For optimum op-
eration of the overall 
hardware/software system, 
your decoding algorithm 
should be designed to ig-
nore these spurious but 
unavoidable brief state 
changes due to noise. 
Finally, the output buffer 

converts the signal levels 
produced by the slicer 
(which are incompatible 
with the computer input 
gates) to correct TTL levels. 

The Circuit 

Fig. 2 shows the sche-
matic of one circuit that 
meets the design objectives 
outlined above. I know that 
not many people build any-
thing exactly as it is de-
scribed in a magazine arti-
cle (neither do l), so I will 
not only describe this cir-
cuit but will also give a lit-
tle of the thought behind 
the design choices that I 
made. 
Diodes D1 and D2 form 

the limiter, and these 
should be silicon types to 
give a limited signal of 
about ± 0.6-V peak at this 
point. R1 is used to keep the 
input impedance of this in-
terface high so that it may 
be used across an existing 
high-impedance output of 
your receiver (the anti-VOX 
output on a Drake R-4, for 
instance), in parallel with 
whatever you normally 
connect to that output. So, 
this circuit can simply be 
added to your existing lay-
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out with little effect. Also, 
because the signal level is 
limited to 0.6 V, only about 
a 1-volt peak of audio signal 
is required at the input to 
this device. On my receiver, 
the anti-VOX output puts 
out more than enough volt-
age at moderate speaker 
volume levels. Another ad-
vantage of permanently 
connecting the interface to 
a high-impedance point in 
your receiver is that the 
speaker and headphone 
outputs can be used or dis-
abled without affecting the 
connection to the interface. 
Components R2 through 

U2 make up the 4-pole ac-
tive bandpass filter. My first 
prototype used only a sin-
gle-stage filter (2-pole), but I 
found that it was allowing 
too much interference from 
adjacent signals. I therefore 
decided to go to a 4-pole 
design, with the resultant 
much steeper skirts to the 
passband. The filter design 
itself was arrived at with the 
help of articles by Stark' 
and Stewart' in past issues 
of 73, regarding active filter 
design. Each stage of the 
filter is designed for a Q of 
10. The center frequency of 
stage 1 is 975 Hz and that of 
stage 2 is 930 Hz. This yields 
a 3-dB passband of about 
80 Hz and very steep skirts 
and requires only 2 ICs. 
(Strictly following the cri-
teria used by Stark would 
have yielded filter stages 
with higher Qs, but also 
would have required a total 
of 4 ICs and several more 
resistors in the design. My 
approach sacrifices some 
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skirt steepness but elim-
inates many components. 
That was my choice.) 
Each filter stage is de-

signed for a gain of 4.8 so 
that at the overall filter cen-
ter frequency of 950 Hz the 
complete filter has a gain of 
about 16. With the 0.6-V 
peak input, about 10-volts 
peak output is developed at 
the detector. If you would 
like to try your own hand at 
designing the filters (per-
haps you'd like to use ca-
pacitors you have in your 
junk box or a different 
center frequency), use the 
procedures given in either 
of the above two articles 
but be careful to keep the 
first resistor (R2) around 
100k or greater so that the 
input is not loaded down. 
R1 and R2 form a voltage 
divider, and smaller values 
of R2 will require more 
drive voltage from your re-
ceiver for full limiting. 
Diode D3 is the detector, 

and R8, C5, and R9 form the 
simple low-pass filter. The 
filter components were ar-
rived at by experiment, the 
goal being use of a physi-
cally small capacitor at C5 
and optimum following of 
the keyed signal pulse 
shape at speeds up to about 
30 wpm. These values meet 
these criteria well. 
U3 is the slicer, and the 

resistor network R10, R11, 
and R12 with Q1 produce a 
software-controllable vari-
able threshold. Using the in-
dicated resistor values, 
when Q1 is not conducting, 
the threshold at pin 2 of U3 
will be about 1.8 volts. 
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When Q1 is conducting, the 
threshold will be lowered to 
about 1.0 volt. Thus, by ty-
ing the input to R13 to one 
bit of an output port, you 
can control the slicer 
threshold through software. 
This could have been done 
with a mechanical switch, 
but I wanted to mount this 
circuit deep within the bow-
els of my computer, con-
trolled only by my com-
mands via the keyboard. 
This approach took a while 
to design, but it requires 
very little additional space 
on the circuit board. 
Under normal condi-

tions, one would use the 
higher threshold for the 
best performance. But 
when you are operating 
with a signal level that is 
not strong enough for full 
limiting and noise condi-
tions are favorable, you 
can extend your operating 
range by lowering the 
threshold to about 1 volt. 
The output of U3 is either 

about + 10 or — 10 volts de-
pending upon the detector 
output to U3. These levels 
could not be applied safely 
to the TTL input port of a 
computer, so the buffer 
stage, Q2, was added to 
provide a signal that always 
remains within the TTL op-
erating range of 0-5 V. The 

C IO 

Photo A. Interface prototype. 

output of Q2 can be tied 
directly to one bit of an in-
put port. 
With this circuit, the idle, 

or no signal, state of the 
output is logic high (+ 5 V). 
When a signal is present, 
the output drops to 0 V. 

Construction 

Photo A shows the proto-
type of this circuit in final 
form. My next step will be 
to reassemble it on a plug-in 
vectorboard for mounting 
directly inside my comput-
er. As you can see, it re-
quires a total area of about 
2 by 41/2 inches on the 
board. None of the compo-
nents dissipates an appre-
ciable heat, so it is safe to 
mount them adjacent to 
each other (but be careful 
not to short any leads). The 
wires visible in the upper-
right portion of the board 
are for my temporary 
power and computer con-
nections to the circuit. 
All resistors used in the 

circuit need be no larger 
than 1/4 Watt. I used what I 
had in my junk box, so some 
of the resistors in the photo 
are 1/2 Watt. Capacitors Cl 
through C4 should be high-
quality polystyrene or 
mylarTM (and not disc 
ceramic) as pointed out by 
Stark. Try to get values for 

R2, R4, R7 as close to those 
listed as possible—al-
though the final adjust-
ments of R3 and R6 will 
compensate for any varia-
tions from the optimum 
values. The values for the 
two trimpots, R3 and R6, 
need be considered only 
approximate, and the final 
adjustment of these two 
can be expected at about 
mid-range if the indicated 
values are used. 
Diodes D1 and D2 must 

be silicon types (small sig-
nal) and D3 can be either 
silicon or germanium. C5 
can be disc ceramic. Q1 
and Q2 are any general pur-
pose silicon transistors 
capable of operating with a 
2-mA collector current and 
a beta of at least 100 (type 
2N3566 were used here). 
As you can see from the 

photo, it is not necessary to 
etch a PC board. All three 
ICs are type 741. Power sup-
ply voltages of +12, —12, 
and + 5 volts are required, 
but these should be avail-
able readily in most com-
puters. 

Alignment and Check-Out 

The only alignment re-
quired is that of properly 
tuning each filter stage. For 
this, you will need some 
type of known frequency 

audio input. Apply an input 
to the circuit at 975 Hz, at a 
level of 1 volt or greater, 
and adjust R3 for maximum 
output at pin 6 of U1. 
Change the input frequency 
to 930 Hz and adjust R6 for 
maximum as measured at 
pin 6 of U2. You then 
should find that the 2-stage 
filter has a center frequen-
cy of about 950 Hz and an 
80-Hz passband. With an in-
put signal level sufficient 
for full limiting, about 10 
volts (peak) signal should 
be available at the output 
of U2. Under these same 
conditions, the voltage at 
TP-1 should be about 3 
volts (dc). As a final check, 
you can confirm that the 
output of Q2 is + 5 V with 
no signal applied and 0 V 
when a 950-Hz signal is 
present. 

Operation 

Once the above initial 
alignment is completed, no 
further adjustments need 
be made. When operating 
the interface, all one must 
do is tune the desired CW 
signal properly so that it 
falls within the filter pass-
band and adjust the re-
ceiver's audio level to an 
optimum value. These two 
tasks, however, are not 
quite as easy as they sound. 
The easiest way to tune 

your receiver for optimum 
operation of the interface 
requires an oscilloscope. 
While there is another tech-
nique, it has some severe 
limitations. I will first cover 
tuning with an oscilloscope, 
and then the alternative if a 
scope is not available. 

Oscilloscope Method 

For the moment, let us 
assume that you have a 
dual-trace oscilloscope at 
your disposal for operation 
of your receiver-computer 
combination. Connect one 
channel to TP-1 in the cir-
cuit and the other channel 
to TP-2. Use dc coupling for 
both. Use a vertical sen-
sitivity of 500 mV per divi-
sion for both channels and 
a sweep speed of 10 ms per 
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division. Adjust the base-
lines of both traces to exact-
ly the same point near the 
bottom of the graticule. You 
should then obtain a display 
similar to that shown in 
Photo B when a properly 
tuned signal is being re-
ceived. 
In the example, both 

traces have their zero base-
lines one division from the 
bottom of the graticule and 
the vertical and horizontal 
settings are as recommend-
ed above. The trace visible 
about one division above 
the center of the graticule is 
the TP-2 threshold voltage 
(about 1.8 V). The other 
trace shows the leading 
edge of a CW pulse that is 
being received. This display 
shows just about ideal re-
ception conditions and is 
what you should strive for 
in your tuning. At the base-
line of the signal trace, we 
can see that there is almost 
no noticeable noise be-
tween CW pulses. This 
situation is rare but does 
happen occasionally. (In-
deed, the photo was taken 
during reception of a very 
strong off-the-air signal at 
about 25 wpm.) 
The first step in tuning is 

to tune the receiver until 
the tone of the desired CW 
signal is centered in the 
filter passband, as evi-
denced by a maximum sig-
nal amplitude for the signal 
pulse on the oscilloscope 
display. This will take some 
care, due to the narrowness 
of the filter passband. After 
this condition has been 
achieved, the next step is to 
optimize the level of the 
receiver audio which is be-
ing fed to the interface. 
Making this choice op-
timally will require a little 
experience on your part 
(which will come with time), 
but I can give you a few 
hints. 
Your primary goal is to 

maximize the signal-to-
noise ratio at the slicer 
(which is what the TP-1 sig-
nal shows). This condition 
will give you the minimum 
error rate out of the slicer 

Photo B. Oscilloscope display. 

stage, and hence within the 
decoding algorithm in the 
computer. Since you have a 
limiter in the first stage of 
the interface, you will no-
tice that you can increase 
the level of the desired sig-
nal only up to a point, be-
yond which it will no longer 
increase. 

You will notice also, how-
ever, that if you continue to 
increase the drive level, the 
amplitude of the noise and 
interference evident be-
tween pulses will increase. 
This is undesirable. There-
fore, you want a condition 
where the signal gives the 
greatest difference be-
tween the peak of the signal 
and the peaks of the noise 
and interference as viewed 
on the scope. Next, decide 
whether the normal (high) 
threshold voltage is best or 
if the lower threshold 
would be better. Ideally, 
the threshold of the slicer 
should be halfway between 
the signal peak and the 
noise peaks. Then, by moni-
toring the oscilloscope dis-
play, you can ensure that 
the signal remains opti-
mally tuned even if your 
receiver drifts a small 
amount or if the noise and 

interference conditions 
change. 
When using this type of 

display, it is convenient to 
have the current slicer 
threshold (TP-2) superim-
posed on the display with 
one channel of the scope, 
but it is not absolutely nec-
essary. If you have only one 
single-channel scope, just 
remember where you have 
set your threshold, or use an 
external voltmeter to moni-
tor it while you display the 
TP-1 signal. 

Alternate Tuning Method 

As you probably have 
guessed by now, without an 
oscilloscope it would be 
very difficult to adjust the 
receiver for the optimum 
conditions  described 
above. This does not mean 
that you cannot tune it to 
work fairly well most of the 
time, however. A VTVM at-
tached to TP-1 also will give 
an indication of when you 
have reached maximum sig-
nal strength, but its fluctua-
tions with the signal will be 
much more difficult to in-
terpret. You also will have 
very little ability to judge 
the noise conditions be-
tween the pulses, but, if you 

are having a problem, you 
can compensate for these 
by doing a little trial and er-
ror with the detection 
threshold and seeing which 
one works better. You will 
find that you must tune the 
receiver slowly in order to 
find the very narrow pass-
band of the filter. 

Summary 

This circuit evolved over 
several months of experi-
mentation and testing, and 
I think it is a good compro-
mise between circuit com-
plexity and satisfactory per-
formance. I think you will 
find, however, that while 
the computer can do a very 
good job of decoding well-
sent Morse code under 
good reception conditions, 
the machine is no match for 
the human brain when it 
comes to poorly-sent code 
or very adverse noise or in-
terference conditions.• 
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Before you buy 
that won't fill your 

take a look al 

Our General Ledger Package is what we 
believe to be the best on the market . . . but 
don't take our word for it—you make the 
decision! 

Our General Ledger System Offers: 

A ten-digit alpha-numeric account code that accom-
modates the most sophisticated structure of accounts with ease. 
It can serve small business or, equally well, larger companies 
needing to control several departments, cost centres, sub-
sidiaries, branches, or various currency accounts and tax divi-
sions. 
A free-format code. With no limitations on the use of the 
account code, you can organize your structure of accounts to suit 
your company's individual requirements exactly. You can have 
as many groupings or sections in the structure of accounts as you 
need. And the number of accounts is governed only by the 
physical storage capacity of the computer. 
If you set up a suitable library of accounts, there are virtually 
no limits to the ledger's size. 

Flexible processing capability and budget control. The 
system will process accounts for 12 or 13 periods per annum. 
It will maintain budgets in whole monetary units. 

Comparisons for management decision purposes are readily 
available for 12 or 13 period processing. 
Automatic accrual convenience. The system automatical-
ly reverses accrual entries made in the previous period. This 
simplifies adjusting accounts and improves control. 
Simple data throughput. The facility of next-period pro-
cessing lets you enter next-period transactions before the present 
period closes. This raises data throughput and allows ad-
justments to be made in the current period. 
Simple seasonal comparisons. The system can maintain 
details of activities period by period so that comparisons of this 
year/last year, for example, are quite straightforward. 
Account file inquiries on all accounts. You can probe 
where and when you want. The system will display current and 
historic budget details, current and prior-period movement, 
year-to-date balances, all on a single screen display or in a print-
out. 

Transaction file information facility. With over 60 selec-
tion options at your disposal, this is a very powerful enquiry 
feature. Again, the information can be displayed or printed. 
Physical audit trails of all new, revised and amended ac-
counts are produced automatically. also audit trails of all transac-
tions, detailing account and reference numbers, type of transac-
tion, description, date, and batch. 
A batching facility. There is a built-in technique for con-
trolling input so that all transactions can be batched. 

Optimum management control. This system can hold up 
to 99 separate report riles, each containing up to 9 sub reports. 

They can draw upon all data on the master files and can be 
changed or modified as and when you wish. 
Typically, standard reports such as trial balances are pre-
programmed. But profit and loss statements, cost centre activity, 
income statements, representative reports, balance sheets and 
the like can be set out as you want them. 
The implications of this for management decision-making are 
obvious. 

Balancing controls. Sophisticated validation techniques en-
sure the integrity of input data. 

Limitless flexibility. Standard ledger accounting is only the 
start. Depending on how the structure of accounts is designed, 
the system can undertake project accounting, job/project 
costing, sales analysis, contract ledger accounting, incomplete 
record accounting, etc. 
Growth capacity. Not every user will need all these func-
tions from the outset. But most features are potentially ap-
plicable to most businesses. With such capacities inherent in the 
system right from the start, you can avoid complexities later. 
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a computer 
business needs, 
software that will! 
Extended Software Maintenance Agreement. This 
agreement will enable you to receive maintenance service 
as will as enhanced versions of your package. 
Technical Support Hot Line. Should you encounter 
any problems during operation which are not covered in 
the manual, you can contact our Technical Service 
Department. 

To Order: 
Call Toll Free 

1-800-258-5473 
or use the order form below 

0 Please send me more information on your 

General Ledger package. 

0 Enclosed is $699.00 + $5.00 shipping for my 

General Ledger package. 

0 CHECK  0 MC  0 VISA 

Card No.   

Exp.  Signature   

AN ADDED EXTRA: 

UTILITY FEATURES 

Disk Formatting—allowing you to format new disks with-
out getting into the operating system. 
Disk Swapping—allows the user to remove and exchange 
disks without causing damage to data. 
Disk Labeling—enables the user to create labels to put on 
the disk which contains information identifying a disk in any 
drive. 
Disk Backup—allows the operator to make copies of his data 
and program disks with ease. 
Disk Initialize—allows the newly-formatted disk to be 
organized to run on our system. 
File Move—enables you to move the account, transaction 
and report files to user specified disks. 

FOR A 
DEMONSTRATION, 
SEE YOUR LOCAL 
INSTANT SOFT WARE DEALER 

Please send me information 

on your: 0 Accounts Payable 

0 Accounts Receivable 

El Payroll 

Name   

Co. Name   

Street   

City  State  _7ip  

Instlit Software.  
Peterborough. N.H. 03458 USA  A subsidiary of Wayne Green Inc 

Rt. 101 W, Dept. 16 

Peterborough, N.H. 03458 
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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, $1.00 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. 
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MAKE 
MONEY. . . 

73 $ELL 
MAGAZINE 

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 800-258-5473 and 
speak with Ginnie Boudrieau, our 
Bulk Sales Manager. Or write to 
her at: 

MAGAZINE 
80 Pine Street 

Peterborough NH 03458 

imp -r  ANA. 
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RADIO BILOKSHOP 
FOR THE NOVICE 

sae 
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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 questionlanswer 
memorization course but rather it emphasises the practical side of getting a ham license and putting a 
station on the a r. 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—CT73CO—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 fascinating 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 gee more and more into 
each time you tear 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 oe 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 S19.95. Order NP7300. 

General License Study Guide 
GENERAL LICENSE STUDY GUIDE—by Timothy M. 
Daniel N8RK. This is the complete guide to the General 
License. Learning rather than memorizing is the 
secret. This is not a question-and-answer guide that 
will gather dust when the FCC issues a new test. In-
stead, this book will be a helpful reference, useful long 
after a ham upgrades to General. Includes up-to-date 
FCC rules and an application form. Order yours today 
and talk to the world. SG7358 $6.95 

• ADVANCED CLASS LICENSE STUDY GUIDE— 
S01081 —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, su.Jh as RTTY, are also treated. An engineer-
ing degree is not necessary to master the Advanced 
theory—try this book before visiting the examiner's of-
fice! $6.95.• (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 -0W0250-1 or $8.95•; 500 Style W -0W0500—f or 
$13.95% 250 Style X-0X0250—f or $8.95; 500 Style 
X-0X0500; 250 Style Y-0Y0250—f or $8.95 •; 500 
Style Y-0Y0500—f or $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 self-sticking labels for any of the 
following: 73, Kilobaud Microcomputing, 80 Microcom-
puting, CO, OST, Ham Radio, Personal Computing, 
Radio Electronics, Interlace Age, and Byte. Order 1— 
BX1000— for $2.00; order 2-7— BX2002 — f or $1.50 
each; order 8 or more—BX1002 —1 or $1.25 each• 

75 MAGAZINE 

BINDERS 

W2NSD/1 
Style Y 

If7NSD/1 

Style W 

C./ 
11-43-11 -11 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—C17306—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 beat 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 Clain 
license. It's the toughest tape we've got and we keep a 
permanent file of hams who have mastered it. Let us 
know when you're up to speed and we'll inscribe your 
name in 73's CW "Hall of Fame." 

SSTV TAPE 
•SLOW SCAN TELEVISION TAPE—CT7350—PrIze-
winning programs from the 73 SSTV contest. Excellent 
for Demo! 85.95. • 

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! 

STC030—Single back issue before July 1980  $3.00 
ST0250—Single back issue July 1980 on  $3.50 
ST0500-5 your choice  $8.75 
Add $1.00 per magazine for shipping. 

ST1000-10 your choice   $14.00 
ST2500-25 our choice  $12.00 
ST2501 -25 your choice  $25.00 
Add $7.50 per order for shipping. 

• 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, VAN 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 
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BEHIND THE DIAL—by Bob Grove. Get more fun out of 
shortwave listening with this interesting guide to 
receivers, antennas, frequencies, and interference. 
$4.95.• BK7307 

THE CHALLENGE OF 180—is the newest book in the 73 
technical library, dedicated to 160-meter operating. Si 
Dunn provides all necessary information to get started 
on this unique band. The all-Important antenna and 
ground systems are described in detail. The introduction 
contains interesting photos of Stew Perry's (the King of 
160) shack. This reference is a must for new and ex-
perienced "Top Band" operators. Price: $4.95.• BK7309 

SSB  THE MISUNDERSTOOD MODE—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 ham. 
$5.50.' BK7351 

PROPAGATION WIZARD'S HANDBOOK— by J. H. 
Nelson. When sunspots riddled the worldwide com-
munications networks of the 1940s, 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.• BK7302 

• 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 TEST COOKBOOK 
THE 

ONTESTEI 

THE CONTEST COOKBOOK—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. • BK7308 

HANDBOOKS 
FOR THE 

Rau  HAMSHACK 

WORLD PRESS SERVICE FREQUENCIES —by 
Thomas Harrington. Can't wait to hear the evening 
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 
RTTY with information on equipment, antennas, abbre-
viations—everything you need to get started in RTTY. 
S5.95* BK1202 

NEvit 
THE NEW WEATHER SATELLITE HANDBOOK— by 
Dr. Ralph E. Taggart WB8DOT. Here is the completely 
updated and revised edition containing all the informa-
tion on the most sophisticated and effective 
spacecraft now in orbit. This book serves both the ex-
perienced amateur satellite enthusiast ard the new-
comer. It Is an introduction to satellite wa•ching, pro-
viding all the information required to constrixt a com-
plete and highly effective ground station. Solid hard-
ware designs and all the instructions necessary to op-
erate the equipment are included. For expelmenters 
who are operating stations, the book details all proce-
dures necessary to modify equipment for the new ser-
ies of spacecraft. Amateur weather satellite activity 
represents a unique blend of interests encompassing 
electronics, meteorology and astronautics. Join the 
privileged few in watching the spectacle of earth as 
seen from space on your own monitoring equipment. 
$8.95.• BK7383 

INTERFERENCE HANDBOOK—by William R. Nelson, 
VVA6E0G — This timely handbook covers every type of 
RFI problem and gives you the solutions based on 
practical experience. Covers interference to TV, radio, 

telephone, radio amateur, commercial and CB 
equipment. Power line interference is covered in depth 
—how to locate it, cure it, work with the public, safety 
precautions, how to train RF/I investigators. Written by 
an RFI expert with 33 years of experience, this profuse-
ly illustrated book is packed with practical easy-to-
understand information. BK1230 $8.95 

IC OP-AMP COOKBOOK—by Walter G. Jung. Covers 
not only the basic theory of the IC op amp in great 
detail, but also includes over 250 practical circuit ap-
plications, liberally Illustrated. 592 pages, 51/2 x 81/2 , 
sof tbound. $14.95. BK1028 

OWNER REPAIR OF RADIO EQUIPMENT—by Frank 
Glass K6RO. Here's a book that will teach you an ap-
proach 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.' BK7310 

THE TEN METER FM HANDBOOK—by Bob Heil K9EID. 
This handbook has been published to help the ten meter 
enthusiast learn more about the many methods of con-
versions 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 communi-
cating with amateur stations worldwide on ten meter 
FM. $4.95.' BK1190 

THE PRACTICAL HANDBOOK OF AMATEUR RADIO FM 
REPEATERS—by Bill Pasternak WA6ITF (author of 73 
Magazines monthly column "Looking West") This is the 
book for the VHF/UHF FMer, compiled from material 
submitted by over a hundred individuals, clubs, 
organizations and equipment manufacturers. A "must 
have" for your ham shack shelf. $12.95.• BK1185 

The 73 

Test Equipment 

Library 

VOL. I COMPONENT TESTERS—How to build tran-
sistor testers (8), diode testers (3), IC testers (3), 
voltmeters and VTVMs 191, ohmmeters (8 different 
kinds), inductance (3), capacity (9), 0 measurement. 
crystal checking (6), temperature (2), aural meters for 
the blind (3), and all sorts of miscellaneous data on 
meters.. using them, making them more versatile, 
making standards. Invaluable book. $4.95.• LB7359 

VOL. It AUDIO FREQUENCY TESTERS—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.• LB7360 

VOL. III RADIO FREQUENCY TESTERS—Radio frequen-
cy waves, the common denominator of amateur radio. 
Such items as swr, antenna impedance, line impedance, 
rl output, and field strength; detailed instructions on 
testing these items includes sections on signal generat-
ors, crystal calibrators, grid-dip oscillators, noise gener-
ators, dummy loads, and much more. $4.95.• LB7361 

VOL. IV IC TEST EQUIPMENT —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. In-
cludes a cumulative Index for all four volumes for the 
73 TEST EQUIPMENT LIBRARY. $4.95.' Lf37362 

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, audio osc, af/rf sig-
nal injector, 146 MHz synthesizer, digital readouts for 
counters, several counters, prescaler, microwave 
meter. etc. 252 pages. $5.95.• BK1044 

• 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 KOKSHOP 
ANTENNA BOOKS 

N E W 5TH E D M O NI 

BEA M 
ANTENNA 
H A N D B O O K 

............. 

0 ,1001 0 0‘0••••• ,01 . • 

PRACTICAL ANTENNAS FOR THE RADIO AMATEU  
—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 con-
struction. Designed to aid the experienced ham and 
novice as well. Only BK1015 $9.95.* 

VHF ANTENNA HANDBOOK—The new VHF Antenna 
Handbook details the theory, design, and construction 
of hundreds of different VHF and UHF antennas. ..a 
practical book written for the average amateur who 
takes joy in building, not full of complex formulas for the 
design engineer. Packed with fabulous antenna projects 
you can build. 1.5.95.• BK7368 

73 DIPOLE AND LONG-WIRE ANTENNAS—by Edward 
M. Noll W3F0J. This is the first collection of virtually 
every type of wire antenna used by amateurs. Includes 
dimensions, configurations, and detailed 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.• BK1016 

• ALL ABOUT CUBICAL QUAD ANTENNAS (2nd ea 
tion)-5K1196—The "Classic" on Clued design, 
theory, construction, and operation. New 2nd edition 
contains new teed and matching systems and new 
data. $5.95.' 
• BEAM ANTENNA HANDBOOK (New 5th edition)— 
BK1197—Yagi beam thecry, construction and operation. 
Information on wire beams, SWR curves and matching 
systems. A "must" for serious DXers. S5.95' 
• VHF HANDBOOK FOR RADIO AMATEURS-8K1198 
—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 com-
plete information. $6.95' 
• SIMPLE, LOW-COST WIRE ANTENNAS FOR RADIO 
AMATEURS—BKl200 — Ali new data and everything you 
want to know about low-cost, multi-band antennas, men 
pensive beams, "invisible" antennas for hams in 
"tough" locations. $6.95' 
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COOK BOOKS 
TTL COOKBOOK—by Don Lancaster. Explains what 
TTL is, how it works, and how to use it. Discusses prac-
tical applications, such as a digital counter and 
display system, events counter, electronic stopwatch, 
digital voltmeter and a digital tachometer. 
$9.50.' BK1063 

CMOS COOKBOOK—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 ex-
perimenter! $10.50.' BK1011 

TVT COOKBOOK—by Don Lancaster. Describes the 
use of a standard television receiver as a micropro-
cessor CRT terminal. Explains and describes charac-
ter generation, cursor control and interface informa-
tion in typical, easy-to-understand Lancaster style. 
$9.95.* BK1064 

SPECIAL OFFER 
Chart of 

UNITED STATES A MATEUR 

R ADIO PRIVILEGES 

by class of license, emission type, and fre-
quency from 180 thru 2 meters, including pro-
vision for the new 30. 17, and 12 meter bands 
This 22 a 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 I or more books from the Radio Book-
shop. (Supplies limited, order now.) 
CH7300 $1.95. 

• HOW TO DEFEND YOURSELF AGAINST RADAR-6K1201 —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 lot less than a fine! $6.95' 

Some 
of the 
Best 

THE WELL 
EQUIPPED 
HAM SHACK 

WORLD REPEATER ATLAS—Completely updated, over 
230 pages of repeater listings are indexed by location 
and frequency. More than 50 maps pinpoint 2000 repeat-
er locations throughout the USA. Foreign listings in-
clude Europe, the Middle East, South America, and 
Africa. $4.95• BK7315 

THE MAGIC OF HAM RADIO—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 conti-
nent 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.• BK7312 

A GUIDE TO HAM RADIO—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 frequently 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.• BK7321 

WORLD RADIO TV HANDBOOK 1982, 25TH EDITION 
—This book is the bible of international broadcasters, 
providing the only authoritative source of exact informa-
tion about broadcasting and TV stations world wide. 
This 1981 edition is completely revised, giving com-
prehensive coverage of short, medium and long wave, 
560 pages of vital aspects of world listening. 
$16.50. BK1184 
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• SOME OF THE BEST FROM KILOBAUD/MICROCOM-
PUTING—BK7311 —A collection of the best articles that 
have recently appeared in Kilobaud/ MICROCOMPUT-
ING. Included is material on the TRS-80 and PET 
systems, CP/M, the 8080/8085/Z80 chips, the ASR-33 ter-
minal. Data base management, word processing, text 
editors and file structures are covered too. Programmin9 
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.* 

• 10 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• 

• THE NEW HOBBY COMPUTERS—BK7340—This 
book takes it from where "HOBBY COMPUTERS ARE 
HERE!" leaves off, with chapters on Large Scale Integra-
tion, how to choose a microprocessor chip, an 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 $4.95.• 

• UNDERSTANDING AND PROGRAMMING MICRO-
COMPUTERS—BK7382—A valuable addition to your 
computing library. This two-part text includes the best 
articles that have appeared in 73 and Kilobaud 
Microcomputing magazines on the hardware and soft-
ware aspects of microcomputing. Well-known authors 
and well-structured text helps the reader get involved. 
$10.95' 

HOW TO BUILD A MICROCOMPUTER—AND REALLY 
UNDERSTAND IT—by Sam Creason. The electronics 
hobbyist who wants to build his own microcomputer 
system now has a practical "How-To" guidebook. This 
book is a combination technical manual and program-
ming guide that takes the hobbyist step-by-step through 
the design, construction, testing, and debugging of a 
complete microcomputer system. Must reading for 
anyone desiring a true understanding of small computer 
systems. $9.95.* BK7352 

HOBBY COMPUTERS ARE HEREllt you want to come 
up to speed on how computers work—hardware and 
software—this is an excellent book. It starts with fun-
damentals and explains the circuits and the basics of 
programming, along with a couple of TVT construction 
projects, ASCII, Baudot, etc. This book has the highest 
recommendations as a teaching aid. $4.95.• BK7322 

'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, S1.00 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 
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CUITS  $ 8 95 

THE NEW HOBBY COMPUTERS  $ 495 

THE NEW WEATHER SATELLITE 

HANDBOOK  $ 895 

NOVICE THEORY TAPES  $15 95 

OWNER REPAIR OF RADIO EQUIPMENT 

$ 795 

POWER SUPPLY HANDBOOK  $ 995 

PRACTICAL ANTENNAS FOR THE RADIO 

AMATEUR  $ 995 

THE PRACTICAL HANDBOOK OF FM 

REPEATERS  $ 995 

PROPAGATION WIZARD'S HANDBOOK 

$ 695 

$ 8 95 

$1395 

$ 895 

$1395 

$ 895 

$1395 

Catalog #  Item  Price 

FOR RADIO AMATEURS  $ 695 

BK7311  SOME OF THE BEST FROM KILOBAUD 

$10 95 

BK7311  SOME OF THE BEST  $ 795 

BK7351  SSB THE MISUNDERSTOOD MODE $ 5 50 

CT7350  SSTV TAPE  $ 595 

SG1081  STUDY GUIDE — ADV CLASS  $ 695 

SG1080  STUDY GUIDE—EXTRA CLASS  595 

SG7357  STUDY GUIDE—NOVICE CLASS  S 495 

BK1190  THE TEN METER FM HANDBOOK  $ 4 95 

LB7359  TEST EQUIP LIB V1 —COMPONENT 

TESTERS  $ 495 

LB7360  TEST EQUIP LIB 012—AUDIO TESTERS 

$ 4 95 

LE17361  TEST EQUIP LIB V3 — RADIO EQUIP $ 495 

L67362  TEST EQUIP LIB VA—IC TEST E0  $ 495 

BK7348  TOOLS & TECHNIQUES  S 495 

BK1063  TTL COOKBOOK  5 950 

BK1064  TVT COOKBOOK  $ 995 

BK7382  UNDERSTANDING & PROGRAMMING 

MICROCOMPUTERS  $1095 

CH7300  US AMATEUR RADIOCHART  $1 95 

BK1069  VERTICAL BEAM & TRIANGLE ANTNS 

$ 5 50 
BK7368  VHF ANTENNA HANDBOOK  $ 595 

BK1198  VHF HANDBOOK FOR RADIO AMATEURS 

$ 6 95 

BK7370  WEATHER SATELLITE HANDBOOK S 250 

BK1202  WORLD PRESS SERVICE FREQUENCIES 

595 

8801184  WORLD RADIO TV HANDBOOK  $16 50 

8807315  WORLD REPEATER ATLAS  S 495 
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products advertised in this issue. Refer to the ad. You will find num-

bers near the logo of each advertiser. Each represents the adver-
tiser's individual Reader Service Number. Circle the corresponding 
numbers on the card on this page, include your name, address & 
zip, and drop in a mailbox. In 4-6 weeks you'll hear from the adver-

tiser directly. This card is valid until March 31. 1982 
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rUPS. use street address) 
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Slipping handling   
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Please allow 4-6 weeks for delivery. 

No C.O.D. orders accepted. 
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W HAT WILL YOUR NE W 

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. 

(_‘, p bill me for 1 year of 73 Magazine at S2500 

Name   

Address  _ 

City   State   

322B6 

Zip   

Canadian $27/1 year only, US funds. Foreign $35/1 year only. US funds 
Please allow 4 to 6 weeks for delivery 

73 Magazine •PO Box 931•Farmingdale, NY U737 
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16K  Memory 
ALL MERCHANDISE 100% GUARANTEED! 

1702 
2708 
2758 
TMS2516 
2716 
2716-1 
TMS2716 
TMS2532 
2732 
2764 

4027 
4116-120 
4116-150 
4116-200 
4116-300 
4164 

2101 
2102-1 
21L02-4 
21L02-2 
2111 
2112 
2114 
2114L-2 
2114L-3 
2114L-4 
2147 
TMS4044-4 
TMS4044-3 
TMS40L44-2 
TM M2016 
HM6116 

EPROMS  Each  8 pcs 

256 x 8  (ins)  4.95 
1024 x 8  (450ns)  2.99 
1024 x 8  (5V) (450ns)  9.95 
2048 x 8  (5V) (450ns)  6.95 
2048 x 8  (5V) (450ns)  5.50 
2048 x 8  (5V) (350ns)  9.00 
2048 x 8  (450ns)  9.95 
4096 x 8  (5V) (450ns)  12.95 
4096 x 8  (5V) (450ns) (200ns) 
8192 x 8  (5V) (4500s) 

DYNAMIC RAMS 

4096 x 1 
16,384 x 1 
16,384 x 1 
16,384 x 1 
16.384 x 1 
64.536 x 1 

(250ns) 
(12Ons) 
(150ns) 
(200ns) 
(300ns) 
(200ns) 

STATIC RAMS 

256 x 4 
1024 a 1 
1024 x 1 
1024 a 1 
256 x 4 
256 x 4 
1024 a 4 
1024 a 4 
1024 a 4 
1024 x 4 
4096 x 1 
4096 x 1 
4096 x 1 
4096 a 1 
2048 x 8 
2048 x 8 

2.50 
8129.95 
8/18.95 
8/15.95 
8/14.95 

4.50 
2.75 
8.95 
5.95 
4.95 
8.50 
8.95 
11.95 

CALL 
CALL 

(4500S)  1.95 
(450n6)  .89 

(LP) (450ns)  1.29 
(LP) (250ns)  1.69 

(450ns)  2.99 
(450ns)  2.99 
(450ns)  8/16.95 

(LP) (200ns)  8/19.95 
(LP) (300ns)  8/18.95 
(LP) (450ns)  8/17.95 

(55ns)  9.95 
(450ns)  3.49 
(300ns)  3.99 

(LP) (200ns)  4.49 
(200ns) (15Ons) 
(20Ons)(15Ons)(120ns) 

LP = LOW POWER 

100 pcs 

2.00 
CALL 
1.95 
1.80 
1.75 

CALL 

100 pcs 

1.85 
.85 
1.15 
1.55 
2.49 
2.79 
1.95 
2.35 
2.25 
2.10 
CALL 
3.25 
3.75 
4.25 
CALL 
CALL 

74LSOO SERIES 

74LSOO  25 
74LSO1  25 
74LSO2  25 
74LSO3  25 
74 LSO4  25 
74LSO5  25 
74 LSO8  35 
74LSIO  25 
74LS11  .35 
74LS12  35 
74LSI3  45 
74LS14  1 00 
74LS15  35 
74LS20  25 
74LS21  35 
74LS22  25 
74LS26  .35 
74LS27  35 
74LS28  35 
74LS30  25 
74LS32  35 
74LS33  55 
74LS37  55 
74LS38  35 
74LS40  35 
74LS42  55 
74LS47  75 
74LS48  75 
74LS49  75 
74LS5I  25 
74LS54  .35 
74LS55  35 
74LS63  1 25 
74LS73  40 
74LS74 
74LS75 
74L376 
74LS78 
74LS83 

45 
50 
40 
50 
75 

74LS85  1.15 
74LS86  .40 
74LS90  .65 
74LS9I  .89 
74LS92  70 
74LS93  65 
74LS95  .85 
74LS96  .95 
74LS107  .40 
74LS109  .40 
74LS112  .45 
74LS113  .45 
74LS114  .50 
74LS122  .45 
74LS123  .95 
74LS124  2.99 
74LS125  .95 
74LS126  .85 
74LS132  .75 
74LS136  .55 
74LS137  .99 
74LS138  .75 
74LSI39  .75 
74LS145  1.20 
74LS147  2.49 
74L5148  1.35 
74LS151  .75 
74LS153  .75 
74LS154  2.35 
74LS155  1.15 
74LSI56  .95 
74LS157  .75 
74L5158  75 
74LS160  .90 
74LS161  .95 
74LS162  .95 
74LS163  95 
74LS164  95 
74LS165  .95 

74L5166 
74LS168 
74L5169 
74LS170 
74LS173 
74LS174 
74LS175 
74LS181 
74LS189 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS196 
74LS197 
74LS221 
74L5240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS247 
74LS248 
74LS249 
74LS251 
74LS253 
741_5257 
74L5258 
74LS259 
74 LS260 
74L5266 
74LS273 
74L5275 
74LS279 
74 LS280 
74L5283 
74LS290 

2.40  74LS293 
1.75  74LS295 
1.75  74LS298 
1.75  74LS324 
.80  74LS352 
.95  74LS353 
.95  74LS363 
2.15  74LS364 
9.95  74LS365 
1.00  74LS366 
1.00  74LS367 
.85  74LS368 
.95  74LS373 
1.00  74L5374 
.95  74LS377 
.85  74LS378 
.85  74LS379 
1.20  74LS385 
.99  74LS386 
.99  74LS390 
1.85  74LS393 
1.85  74LS395 
.99  74LS399 
1.90  74LS424 
.76  74LS447 
1.25  74LS490 
.99  74LS668 
1.30  74LS669 
.85  74L5670 
.85  74LS674 
.85  74LS682 
2.85  74LS683 
.65  74LS684 
.55  74LS685 
1.65  74LS688 
3.35  74L5689 
.55  81LS95 
1.98  81LS96 
1.00  811_597 
1 25  811 S98 

1.85 
1.051 
1.201 
1.75 
1.55 
1.55 
1.35 
1.95 
.95 
.95 
.70 
.70 
.99 
1.75 
1.45 
1.18 
1.35 
1.90 
.65 
1.90 
1.90 
1.65 
1.70 
2.95 
.37 
1.95 
1.69 
1.89 
2.20 
9.65 
3.20 
2.30 
2.40 
2 40 
2.40 
2 40 
1.69 
1.69 
1 69 
11,4 

HOURS: Mon. - Fri., 9 to 5; Sat., 11 to 3 

CRYSTALS 
32.768 KHZ  3.95 
1.0 MHZ  4.95 
1.8432  4.95 
2.0  3.95 
2.097152  3.95 
2.4576  3.95 
3.2768  3.95 
3.579545  3.95 
4.0  3.95 
5.0  3.95 
5.0688  3.95 
5.185  3.95 
5.7143  3.95 
6.5536  3.95 
8.0  3.95 
10.0  3.95 
14.31818  3.95 
18.0  3.95 
18.432  3.95 
20.0  3.95 
22.1184  3.95 
32.0  3.95 

MISC. 
AY5-2376  12.50 
11C90  13.95 
XR2206  495 
3242  7.95 
3480  9.00 
MC4024  3.95 
MC4044  4.50 
7103  9.50 
7106  9.95 
7107  12.95 
76477  3.95 
8038  3.95 
95H90  7.99 
9602  1 50 

DISC CON-
TROLLERS 

1771  24 95 
1791  36 95 
1793  44.95 
1797  54 95 

UARTS 

AY3-1014  6.95 
AY5-1013  395 
TR1602  4.95 
1M6402  795 

INTERFACE 
8126  1 69 
8728  2 49 
8195  99 
8796  99 
8197  99 
8198  .99 
DM8131  295 
DS8836  1 29 

CLOCK 
CIRCUITS 

MM5369  3.95 
MM5375  3.95 
MSM5832  7.45 
/207  7.50 
7208  15.95 

CONVERTERS 

ML1408 L8  495 
DAC 0800  4 95 
ADC 01-104  495 

4116-20Ons  8/1 5 .95 
CALL US FOR VOLUME QUOTES 

January Specials 
Z-80A-CPU  6.00 
Z-80A-P10  6.00 
8214  2.95 
8216  1.50 
6800  4.95 
6810  3.95 

TMS 40L44-20 
4096 x 1 low power 200ns RAMS 
By Texas Instruments  not equivalent part 
number made by another manufacturer as 
sold by others 

4.49 each  125.00/32 pcs. 
Specials and January 31, 1982 

Please state "January Specials" 

when ordering 

800-538-5000 
800-662-6279 

(CALIFORNIA RESIDENTS) 

CALL JDR BEFORE YOU BUY! 

WE WILL BEAT ANY COMPETITORS' PRICES 

6502 
6.95 

6502-A  12.95 
6504  6.95 
6505  8.95 
6507  9.95 
6520  4.35 
6522  9.95 
6532  14.95 
6551  11.85 

Z80 

280-CPU  8.95 
280A-CPU  6.00 
280-P10  6.50 
Z80A-P10  600 
Z80-CTC  5.95 
Z80A-CTC  8.65 
Z80-DART  15.25 
Z80A-DART  18.75 
Z80-DMA  17.50 
Z80A-DMA  27.50 
Z80-510/0  23 95 
Z80A-S10/0  28.95 
Z80-510/1  23.95 
Z80A-S10/1  28.95 
280-510/2  23 95 
Z80A-S10/2  28.95 
Z80-510/09  17.95 
Z80A-S10/9  22.95 

Z80B-CPU  18.95 
Z80B-CTC  17.95 
Z80B-P10  17.95 

Z8671  39.95 
Z6132  34 95 

CMOS 
74C00  .35  74C374  2 75  4019  .45  4098  2.49 
74CO2  .35  74C901  .80  4020  .95  4099  1.95 
74C04  .35  74C902  .85  4021  .95  14409  12.95 
74C08  .35  74C903  .85  4022  1.15  14410  12.95 
74C10  .35  74C905  10.95  4023  .35  14411  11.95 
74C14  1.50  74C906  .95  4024  .75  14412  12.95 
74C20  .35  74C907  1.00  4025  .35  14419  4.95 
74C30  .35  74C908  2.00  4026  1.65  4502  95 
74C32  .50  74C909  2.75  4027  .65  4503  .65 
74C42  1.75  74C910  9.95  4028  .80  4508  1.95 
74C48  2.10  74C911  10.00  4029  .95  4510  .95 
74C73  .65  74C912  10 00  4030  .45  4511  .95 
74c74  85  74C914  1.95  4034  2.95  4512  95 
74C76  .80  74C915  2.00  4035  .85  4514  1.25 
74C83  1.95  74C918  2.75  4040  .95  4515  2.25 
74C85  1.95  74C920  17.95  4041  1.25  4516  1.55 
74C86  .95  74C92I  15.95  4042  .75  4518  1.25 
74C89  4.50  74C922  5.95  4043  .85  4519  1.25 
74C90  1 75  74C923  5.95  4044  .85  4520  1.25 
74C93  1.75  74C925  6.75  4046  .95  4522  1.25 
74C95  1.75  74C926  7.95  4047  .95  4526  1.25 
74C107  1.00  74C927  7.95  4049  .55  4527  1.95 
74C150  5.75  74C928  7.95  4050  .55  4528  1.25 
74C151  2.25  74C929  19.95  4051  95  4531  .95 
74CI54  3.25  74C930  19 95  4053  .95  4532  1.95 
74C157  1.75  4000  .35  4060  1.45  4538  1.95 
74C160  200  4001  .35  4066  .75  4539  1.95 
74C161  2.00  4002  .25  4068  .40  4543  2.70 
74C162  2.00  4006  .95  4069  .35  4555 

.29  4070  .35  4556  .95 . 76C163  2.00  4007  95 
74C164  2.00  4008  .95  4071  .30  4581  1.95 
.45  4072  .30  4582 74C165 2.00 4009  1.95 
74C173  2.00  4010  .45  4073  .30  4584  .95 
74C174  2.25  4011  .35  4075  .30  4585  .95 
74C175  2.25  4012  .25  4076  .95  4702  12.95 
74CI92  2.25  4013  .45  4078  .30  4724  1.50 
74C193  2.25  4014  .95  4081  .30  80007  .95 
74C195  2.25  4015  .95  4082  .30  80C95  .85 
74C200  5.75  4016  .45  4085  .95  80C96  .95 
74C221  2.25  4017  1.15  4086  .95  80C97  .95 
74C373  2.75  4018  .95  4093  .95  80C98  1.20 

JDR MICRODEVICES, INC. 
1224 So. Bascom Ave. 
San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 

VISIT OUR RETAIL STORE! 

TERMS  For shipping include $2.00 for UPS ground. $3 00 
for UPS Blue Label air  $10 00 minimum order  Bay Area 
residents add 61/2 % sales tax. California residents add 6% 
sales tax  We reserve the right to limit quantities and sub-
stitute manufacturer.  Prices subject to change without 
notice Send SASE for complete list 
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2716 EPROMS 45ONS (5V) 
ALL MERCHANDISE 100% GUARANTEED! 

8000 

8035  16 95 
8039  19.95 
8080A  3.95 
8085  12 95 
8085A-2 16.95 
8086  99.95 
8088  39.95 
8155  11.95 
8156  11.95 
8185  29.95 
8185-2  39.95 
8741  39 95 
8748  29.95 
8755  44.95 

8800 

6800  5.70 
6802  10.95 
6808  9.95 
6809  24.95 
6809E  29.95 
6810  4.60 
6820  4.95 
6821  4.95 
6828  9.95 
6834  16.95 
6840  14.95 
6843  42.95 
6844  44.95 
6845  16.95 
6847  15.95 
6850  4.75 
6852  5.75 
6860  10.95 
6862  11.95 
6875  6.95 
6880  2.95 

68E400  10.95 
68B21  12 95 
68 850  12 95 

LEDS 

8200 

8202  45 00 
8205  3.50 
8212  1 85 
8214  3.85 
8216  1.80 
8224  2.50 
8226  1.80 
8228  4.90 
8237  19.95 
8238  4.95 
8239  4.85 
8243  4.45 
8250  14.95 
8251  4.75 
8253  9 25 
8253-f  9.85 
8255  4.75 
8255-f  5.25 
8257  8.75 
8259  6.90 
8272  39.95 
8275  29.95 
8279  9.50 
8279-5  10.50 
8282  6.65 
8283  6.65 
8284  5.70 
8286  6.65 
8287  6.50 
8288  25.00 
8289  49.95 

Jumbo Red  10/1 00 
Jumbo Green  6/1 00 
Jumbo Yellow  6/1 00 
5082-7760 43'CC  79 
MAN74 3-CC  99 
MAN72 3*CA  .99 

TV 
CIRCUITS 
MC1330  1.89 
MC1350  1.29 
MC1358  1.79 
LM380  1.29 
LM386  1.50 
LM565  .99 
LM741  .29 
LM1310  2.90 
LM1800  2.99 
LM1889  1.49 

PE-14 EPROM ERASERS 
78.50 

PE-14T (with timer)  108.50 
PE-24T (with timer)  154.50 
ALL ARE HIGH QUALITY UNITS ENCLOSED IN 
A BLACK ANODIZED ALUMINUM ENCLOSURE 

OUR AD MAY BE IMITATED BUT 
OUR SERVICE CAN NEVER BE 

DUPLICATED. 

VOLTAGE REG's 

7805T  79  7905T 
7808T  99  7912T 
78121  .79  7915T 
78151  .99  7924T 
7824T  .99 

7805K  1 39  7905K 
7812K  1 39  7912K 
7815K  1 39  79L05 
78L05  69  79L12 
78L12  .69  79L15 
78L15  69 

LM317K 
LM309K  1 49  LM323K 
LM3177  1 95  LM337K 

.89 

.89 
1.19 
1.19 

1.49 
1 49 
.79 
79 
79 

3.95 
4.95 
3.95 

LT...fi TO-220  K = TO-3  L = TO-92  

1 

74S00 SERIES 

74500  .44  74S74  .69  745163  3.75  745257  1 39 
74502  .48  74S85  2.39  745168  4.65  745258  1.49 
74503  .48  74586  1.44  745169  5.44  745260  1.83 
74504  .79  745112  1.59  745174  1 09  745274  19.95 
74505  .79  745113  1.98  745175  1.09  74S275  19.95 
74508  48  745114  1.50  745181  4.47  745280  2.90 
74509  .98  745124  2.77  745182  2.95  745287  4.75 
74510  69  745132  1.24  745188  3.95  745288  4.45 
74511  88  745133  .98  745189  14.95  745289  6.98 
74515  .70  745134  .69  745194  2.95  745301  6.95 
74520  .68  745135  1.48  745195  1.89  74S373  3.45 
74522  .98  745138  1.08  745196  4.90  74S374  3.45 
74530  .48  745139  1.25  745197  4.25  745381  7.95 
74532  .98  745140  1.45  745201  14.95  74S387  5.75 
74537  1.87  745151  1.19  745225  8.95  745412  2.98 
74538  1.68  745153  1.19  745240  3.98  745471  995 
74540  .44  745157  1.19  745241  3.75  745472  16.85 
74551  .78  745158  1.45  745244  3.98  745474  17.85 
74S64  79  745161  2.85  745251  1.90  745482  1560 
74565  1 25  745162  3.70  745253  7.45  745570  780 

745571  7.80 

HOURS: Mon. - Fri., 9 to 5; Sat. 11 to 3 

LINEAR 
LM301V  34 
LM308V  .98 
LM309K  1 49 
LM311  64 
LM3177  1.95 
LM317K  3.95 
LM318  1 49 
LM323K  4.95 
LM324  .59 
LM337K  3.95 
L M339  .99 
L M377  229 
L M380  1.29 
LM386V  1.50 
LM555V  39 
LM556  69 
LM565  99 
LM566V  1 49 
LM567V  1 29 
LM723  49 
LM733  .98 
LM741V  29 
LM747  79 
LM748V  59 
LM1310  2.90 
MC1330V  1.89 
MC1350V  129 
MC1358  1 79 
LM1414  159 
LM1458V  69 
LM1488  99 
LM1489  99 
LM1800  299 
LM1889  249 
LM3900  59 
L M 3909V  98 
LM3914  395 
LM3915  395 
LM3916  395 
75451V  39 
75452V  39 
75453V  39 

8/4.95 ea. 
CALL US FOR VOLU ME QUOTES 

APPLE FAN  $69.00 
• EXTRA PLUG-IN CARDS CAN 
CAUSE YOUR APPLE TO 
OVERHEAT 

• ULTRA-QUIET APPLE  FAN 
DRAWS COOL AIR THROUGH 
YOUR COMPUTER 

• ELIMINATES DOWN TIME 

• SAVES REPAIR CHARGES 

• INCREASES RELIABILITY 

• CLIPS ON - NO HOLES OR 
SCREWS 

• COLOR MATCHES APPLE 

• LONG  LIFE  LOW NOISE 
MOTOR 

TRANSISTORS 

• APPLE IS A TRADEMARK 

OF APPLE COMPUTER INC. 

PN2222  10/1.00  100/ 8.99 
2N2222  25  50110.99 
2N2907  25  50/10.99 
2N3055  .79  10/ 6.99 
2N3904  10/1.00  100/ 8.99 
2N3906  10/1.00  100/ 8.99 
1N4148(1N914)  10/ 1.00 
1N4004  25/ 1.00 

IC SOCKETS 
1-99  100 

8 pin ST  .13  .11 
14 pin ST  .15  .12 
16 pin ST  .17  .13 
18 pin ST  .20  .18 
2C pin ST  .29  .27 
22 pin ST  .30  .27 
24 pin ST  .30  .27 
28 pin ST  .40  .32 
40 pin ST  .49  .39 

ST = SOLDERTAIL 

E pin W W  .59  .49 
1e pin W W  .69  .52 
1f pin WIN  .69  .58 
1F pin W1A/  .99  .90 
X pin von  1.09  .98 
2: pin vAnd  1.39  1.28 
2. pin WIN  1.49  1.35 
2a pin WA/  1.69  1.49 
40 pin W W  1.99  1.80 

VVW = WIREWRAP 

CONNECTORS 

FtS232 MALE  3.25 
F6232 FEMALE  3.75 
F6232 HOOD  1.25 
S100 ST  3.95 
S 100 VVW  495 

DIP SWITCHES 

4 POSITION  85 
5 POSITION  90 
6 POSITION  90 
7 POSITION  95 
8 POSITION  95 

7400 SERIES 

7400  .19  7451  .23  74136  .50  74186  18.50 
7401  .19  7453  .23  74141  .65  74190  1.15 
7402  .19  7454  .23  74142  2.95  74191  1.15 
7403  .19  7460  .23  74143  2.95  74192  .79 
7404  .19  7470  .35  74144  2.95  74193  .79 
7405  .22  7472  .29  74145  .60  74194  .85 
7406  .22  7473  .34  74147  1.75  74195  .85 
7407  .22  7474  .35  74148  1.20  74196  .79 
7408  .24  7475  .49  74150  1.35  74197  .75 
7409  .19  7476  .35  74151  .65  74198  1.35 
7410  .19  7480  .59  74152  .65  74199  1.35 
7411  .25  7481  1.10  74153  .55  74221  1.35 
7412  .30  7482  .95  74154  1.40  74246  1.35 
7413  .35  7483  .50  74155  .75  74247  1.25 
7414  .55  7485  .65  74156  .65  74248  1.85 
7416  .25  7486  .35  74157  .55  74249  1.95 
7417  .25  7489  4.95  74159  1.65  74251  .75 
7420  .19  7490  .35  74160  .85  74259  2.25 
7421  .35  7491  .40  74161  .70  74265  1.35 
7422  .29  7492  .50  74162  .85  74273  1.95 
7423  .29  7493  .49  74163  .85  74276  1.25 
7425  .29  7494  .65  74164  .85  74279  .75 
7426  .29  7495  .55  74165  .85  74283  2.00 
7427  .29  7496  70  74166  1.00  74284  3.75 
7428  .45  7497  2.75  74167  2.95  74285  3.75 
7430  .19  74100  1.00  74170  1.65  74290  .95 
7432  .29  74107  .30  74172  5.95  74293  .75 
7433  .45  74109  .45  74173  .75  74298  .85 
7437  .29  74110  .45  74174  .89  74351  2.25 
7438  .29  74111  .55  74175  .89  74365  .65 
7440  .19  74116  1.55  74176  .89  74366  .65 
7442  .49  74120  1.20  74177  .75  74367  .65 
7443  .65  74121  .29  74178  1.15  74368  .65 
7444  .69  74122 ..458 180 7744179  1.75  74376  2.20 
8 7445  .69  74123  .75  74390  1.75 
7446  .59  74125  .45  74181  2.25  74393  1.35 
7447  .69  74126  .45  74182  .75  74425  3.15 
7448  .69  74128  .55  74180  2.00  74426  .85 
7450  .19  74132  .45  7418.5  2.00  74490  2.55 

we 409 

JDR MICRODEVICES, INC. 
1224 S. Bascom Ave. 
San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 

VISIT OUR RETAIL STORE! 

TERMS  For shipping include 52 00 for UPS Ground. $3 00 
for UPS Blue Label Air  $10 00 minimum order. Bay Area 
residents add 6'2 % sales tax. California residents add 6% 
sales tax  We reserve the right to limit quantities and sub-
stitute manufacturer  Prices subject to change without 
notice Send SASE for comple te list 
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REVIEW 
KDK FM-2025A TWO-METER 

FM TRANSCEIVER 

When you think about two-
meter transceivers, what brand 
names come to mind first? 
Chances are, you'll name one of 
the big "full line" imported 
labels. There is nothing wrong 
with this except that you may be 
overlooking some of the other 
guys. What about firms like 
Azden and KDK? Both concen-
trate on selling a specific but 
high-quality line of radios. Until 
recently, I dismissed firms like 
these as "also-rans." Then I had 
a chance to review KDK's new 
FM-2025A two-meter FM trans-
ceiver. Now I'm a firm believer. 

The FM-2025A is the latest in 
a series of two-meter mobile rigs 
that are manufactured by 
Kyokuto Denshi Company and 
imported into the United States 
under the KDK name. The 2025 
represents a rather substantial 
departure from the earlier 
models, which included the 
2015R, a great rig once you 
modified it. The staff at KDK has 
learned its lesson well; the FM-
2025A offers many of the 
features that today's ham ex-
pects yet it remains simple and 
straightforward to operate. 

Diode Matrix Programming 

Like many of its modern day 
counterparts, the 2025A utilizes 
microprocessor control. In what 
seems like a step into the past, 
KDK has chosen to use a binary-
coded-decimal diode (BCD) ar-
ray to act as a program for the 
computer. Shades of the 
venerable !corn IC-22S. Or is it? 
Twenty-five diodes are used to 
program such functions as the 
low-frequency band edge, high-
frequency band edge, transmit 
high-frequency band edge, a 
choice of 5-kHz or 12.5-kHz 
steps, the standard repeater off-
set, and band-scan step size. 
The unit comes factory pro-
grammed in a manner that will 
appeal to the vast majority of 
North American users. However, 
if you move overseas or have a 
need to operate outside of the 
US amateur allocation, it's a 
straightforward  task  to 
reprogram the KDK to meet your 
new needs. 

If you are like me, most of 
your two-meter operating is 
done on a few local repeaters 
with occasional forays to other 
machines if you're traveling. 

Perhaps the easiest way to use 
the KDK is to program your 
favorite machines into the 
memories. There are two sets of 
memory, five channels each. 
You can use the channels in-
dependently or in a duplex mode 
where you receive on the "A" 
channel and transmit on the "B" 
selection. Since I frequent only a 
few repeaters, I find myself us-
ing the duplex mode. That way, I 
don't have to worry about 
switching the repeater off-
set selection when I change 
frequencies. 
If you use more than five 

channels on a regular basis, 
then you may want to make full 
use of the ten memories by 
employing the offset switch for 
everything but the repeaters 
with oddball splits. The FM-
2025A includes a nicad battery 
that provides internal backup 
for the memory when the radio 
is switched off. The infinitesi-
mal 57-nano-ampere current 
drain allows the battery to last 
for as long as one year between 
charges. 

Scanning 

The FM-2025A offers two 
modes of scanning. You can 
search the ten memories for an 
open frequency or for a frequen-
cy in use. When the channel 
changes status, the receiver 

The KDK VHF FM-2025A transceiver. 

starts scanning again. If you 
want to lock the rig on frequen-
cy, just flip the scan control to 
the HOLD position. 

The same options are avail-
able in the band-scan mode. The 
scanning starts with the fre-
quency stored in memory A5 
and proceeds upward to a limit 
determined by the contents of 
B5. But you can't fool the rig; if 
the B5 frequency is lower than 

the A5 selection, there will be no 
scanning. 

The nice thing about the 
KDK's band scanning is its zero 
detector. This ensures that 
receiver scanning stops only on 

the center of a signal. The only 
difficulty I encountered came 
when I tried to scan near 144.000 
MHz. An internal spur caused a 
false locking there. 

One useful 2025A extra is a 
built-in tone switch. An internal 

switch allows you to select be-
tween a continuous tone or a 
half-second tone burst. There is 
no need to run out and buy a 
new encoder if your favorite 
machine goes private. There is 
easy access to adjustments for 
the tone generator's frequency 
and output level. 

Procedures like this are ex-
plained well in the instruction 
manual. Unlike many manuals 
that accompany new gear, the 
KDK book is written with the 
assumption that the reader has 
some intelligence; it presents 
more than just an idiot's guide 
to installation. You'll even find 
four pages of technical and ad-
justment information plus a 
larger-than-usual schematic 
diagram. 

The KDK's construction is 
nothing short of rugged. The 
vast majority of the rig's cir-

cuitry is on two boards, with the 
digital-based control circuitry 
on one and the rf blocks on the 
other. The lack of interconnect-
ing wiring harnesses and ca-
bling leads me to believe that 
the 2025A will easily withstand a 
harsh mobile environment. 
The back panel includes a 

jack for an external speaker (and 
once you have tried this you will 
never settle for a built-in speaker 
again), antenna and power con-
nectors plus an accessory con-
nector that includes micro-

phone input, audio output, 
transmit-receive switching, and 
connection to the 13-volt dc 
power supply. 
Moving back inside, I noticed 

that all of the frequency genera-

tion and most of the audio cir-
cuitry was centered around in-
tegrated components. The rf 
section still utilizes a fair 
number of discrete semiconduc-

tors, but the chip-based 
technology is rapidly closing the 
gap. 

Plus and Minus Points 

With a growing trend towards 
higher power for two-meter 
transceivers, the 2025A holds it 
own with a choice of two power 
levels, either one of which can 
be set between 3 and 25 Watts. 
If you need still more power, 
then consider an amplifier; you 
also get the added advantage of 
a receiver preamplifier that way. 
Unlike most of the other new FM 
rigs appearing on the market, 
KDK retains the traditional d'Ar-
sonval meter movement for the 
power-out and signal-strength 
measuring chores. I can't knock 
the newfangled  LED bar 
displays without trying them, 
but I do know that the old-
fashioned meter makes the 
radio look more "professional." 

Among the bells and whistles 
that you won't find on the 2025A 
is a priority channel. Nor is there 
a provision for up/down scan-
ning via switches on the micro-
phone. For me, the lack of these 
features had no effect on my 
operating style. 

Perhaps the biggest draw-
back of this easy-to-use radio is 
the close proximity of the vol-
ume/squelch, mode, and memo-
ry-select knobs. They are all the 
same size and easily confused if 
you don't glance down at the rig. 

On an overall basis, I give the 
FM-2025A high marks. It 
represents a substantial step 
forward in ease of operation. 
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While it doesn't resemble the 
mission-control-panel look 
prevalent on a lot of new rigs, it 
is a sophisticated, feature-laden 
radio. It should be especially 
popular with amateurs who 
want a radio they can tinker 
with. The 2025A certainly proves 
that KDK is more than just the 
"other guys" when it comes to 
building radios. 
In late 1981, the FM-2025A 

was priced at $299. For more in-
tormation,  contact  KDK 
Distributing Co., 617 South 
Gallatin Road, Madison TN 
37115. Reader service number 
476. 

Tim Daniel N8RK 
73 Magazine Staff 

DFD SYSTEMS 
RT-89 RTTY SYSTEM 

The DFD Systems RT-89 
package is a disk-based RTTY 
system for Heath/Zenith H89 
and H8/H19 computer systems. 
It runs under the Heath Disk 
Operating System (HDOS), pro-
viding unmatched features and 
flexibility for the serious RTTY 
enthusiast. The system is 
designed to operate on a single-
drive. 48K machine with plenty 
of space left over for disk 
read/write files and memory buf-
fer space. All input/output 
operations are buffered and 
interrupt driven, allowing true 
full duplex (send-while-receive) 
operation and real-time disk file 
read/write capabilities without 
loss of data. 
There are 66 commands im-

plemented to configure the 
system and control program op-
eration. In addition, a special 
file, "RTTYINIT.TTY", is auto-
matically read at program start-
up time to establish the initial 
system environment. This file 
can be individually tailored by 
the user to automatically boot 
the system in any desired con-
figuration. 
RT-89 will operate at speeds 

of 60, 66, 75, and 100 wpm in the 
Baudot mode, or at any stan-
dard ASCII baud rate from 110 to 
19,200. Automatic synchronous 
idle (diddle) may be selected at 
any of these speeds in either 
mode, and an automatic down-
shift-on-space (DSOS) feature is 
selectable in the Baudot mode. 
All  CW  identification  is 
automatic, including an ID at 
nine-minute intervals during any 
single transmission. This 
feature can be disabled with a 
keyboard command if desired. 

In addition, a CWID shift control 
and transmitter on/off control 
are available from the computer. 

An automatic disk log is main-
tained each time the transmitter 
is keyed, and manual entries 
may also be inserted on the log 
at any time with the N = com-
mand. The time of day is 
automatically recorded with 
each log entry, so the system 
log can also be used as the sta-
tion log if desired! 
System line width can be 

varied from 20 to 80 characters 
since the H89/H19 terminal has 
a full 80x25 line display. The 
screen is split into four func-
tional areas: a receive window, a 
transmit and command window, 
a split-screen and status-dis-
play bar, and a "times square" 
moving-marquee format on the 
25th line that displays the 
transmitted data as it is actually 
transmitted. This latter feature 
is useful when the transmit buf-
fer has been preloaded or a disk 
file is being transmitted, since 
the transmit window displayed 
the buffer contents as the trans-
mit buffer was loaded, and the 
25th line actually displays the 
buffer data as it is being sent. 
Therefore, the operator always 
"sees" what is being transmit-
ted over the air at any given 
time. The sizes of the receive 
and transmit/command win-
dows are dynamically variable 

and may be changed at any time 
during system operation. In fact, 
any commands may be issued 
at any time (except during 
transmit), so there is never a 
need to stop the program to re-
set any parameters as there is 
on some other systems. 
The system may be directed 

to ignore carriage returns in the 
receive window. thus "packing" 
a maximum amount of data on 
the screen. The carriage returns 
are not ignored, however, on the 
printer or disk files, so the actual 
format of the received data is 
not lost (you can write on the 
printer, read and write on disk, 
and receive and transmit all at 
once, in real time, due to the 
interrupt-driven I/O structure). 

Any number of files can be 
written to or read from disk at 
any time, and the printer may be 
turned on and off at will, in-
dependently for received and 
transmitted data! 
A variable-length "word-

correction buffer" is provided to 
allow correcting of keyed input 
data prior to its release to the 
system. The length of this buffer 

may be set from 1 to 80 charac-
ters, and facilitates backspac-
ing over entry errors and correct-
ing them before transmission. 

There are actually two cursors 
displayed on the screen: a 
flashing underline cursor which 
indicates where the word cor-
rection buffer starts, and a 
destructive block cursor in-
dicating the next location that 
will be occupied by keyed input. 
In addition, the system can be 
directed to automatically "wrap 
around" when the end of a line is 
reached and no carriage return 
is keyed. In this event, the 
system will automatically move 
the last word keyed to the next 
line, if it is incomplete, and issue 
the carriage return itself. 

An unusual and very en-
joyable feature provides the 
ability to process RTTY pictures. 
The system may be placed in the 
PIX mode, and overlining will be 
allowed on input and output 
files and the printer. In addition, 
three off-line programs are in-
cluded with the package that 
will allow one to edit PIX files 
with the standard HDOS text 
editor, and automatically com-
press and expand those PIX 
files to conserve disk space. PIX 
files received over the air are ac-
tually compressed before they 
are written to disk, and com-
pressed PIX files on disk that 
are read for transmission are 
automatically expanded by the 
system at transmit time! 

In addition to the unlimited 
disk file capability, there are 
three temporary single-line buf-
fers that can be loaded and read 
out using the three colored func-
tion keys on the H89/H19 
keyboard. These are handy for 
holding calls of current stations 
in OSO or repetitive contest in-
formation. Other function keys 
can be used to insert the current 
date and/or time in the transmit 
buffer. (The time of day is also 
always maintained on the split-
screen bar.) 

In operation, the TX or TXF 
commands will put the system 
in transmit mode, and a 
CONTROL-C will terminate the 
transmit mode. Data can be 
entered into the transmit buffer 
while in receive mode, and that 
data will be transmitted the next 
time TX (transmit) mode is 
entered. TXF (transmit fast), on 
the other hand, will not send the 
data in the transmit buffer, but 
will only send data keyed from 
the keyboard. TXF, therefore, is 
used to answer a quick question 

or to send a quick message 
without sending the data in the 
transmit buffer. After TXF, more 
data can be entered into the 
transmit Duffer, if desired. 
Disk-based commands in-

clude opening and closing disk 
files for either read or write, 
displayirtg directories, deleting 
files, e>changing files, and 
swapping disks in drives 1 and 2. 

Performance 

The FT-89 system has per-
formed very well for more than a 
year of operation on both the HF 
and VHF bands. The system 
was designed to support Navy 
MARS message traffic as well 
as amateur traffic, and has now 
replaced  all  mechanical 
teletype equipment at Navy 
MARS stations NNN0AFL and 
NNNOZVW. No system prob-
lems or failures have yet been 
encoumered at either station. 

The system includes com-
plete operational documenta-
tion and directions for interfac-
ing the computer to a terminal 
unit. The system has been suc-
cessful'y interfaced with a HAL 
ST-6, commercial and home-
brew Fiesher TU-170s, and the 
iRL-50C. The iRL-500 interface 
was the easiest to accomplish 
since i already had inputs and 
outputs to directly interface to 
the computer at RS-232 voltage 
levels. 

Each RT-89 system is per-
sonally generated for each pur-
chaser to include the station 
callsign. This callsign is per-
maner . tly displayed on the split-
screer bar during system opera-
tion and is used in generating 
the CW identification. Minimum 
hardware requirements are an 
H8 (with an H19 terminal) or H89 
computer, a single disk drive, 
and 48K memory. HDOS is also 
required to operate the system. 
The package consists of the pro-
grams on a 51/4" diskette and an 
instruction manual. The cost is 

$39.95. For further information, 
contact DFD Systems, 4805 N. 
107th Street, Omaha NE 68134. 
Reader Service number 477. 

Dick Jugel KODG 
8014 Taylor Circle 

Omaha NE 

INTERFERENCE HANDBOOK 

Whether the alphabet-soup 
nomenclature is TVI, RFI, or 
EMI, interference is a constant 
threat to the radio amateur, lurk-
ing in the shadows, waiting to 
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turn docile neighbors into a 
horde of angry enemies. Even 

though the war against interfer-

ence has just begun, there is 

hope for the ham-radio army. 
Radio Publications' new book, 

Interference Handbook, is des-

tined to become a bible for the 
tactics-minded foot soldier. The 

author of Interference Hand-
book knows what he is talking 

about; William Nelson WA6FQG 

is the veteran of sixteen years of 
trench warfare as an RFI in-

vestigator for Southern Califor-
nia Edison Company. 

RFI has plagued us ever since 

Marconi made his first transmis-

sions nearly a century ago. 
While modern-day legislators 

and manufacturers grapple over 

a long-term solution, the prob-

lem gets worse and the poor 

radio amateur is caught in the 

middle. The approach that In-
terference Handbook takes is 

best summarized by the quote: 

"The purpose of this handbook 

is to outline the many sources of 
interference; explain how to 
eliminate or reduce them; and 

tell you how to protect yourself 

against RFI. The causes and 

cures of RFI are discussed in 
nontechnical language that is 
easy to read and understand." 

The topics discussed range 
from interference caused by 

home appliances and the RFI 
emitted by power lines to the 

misunderstood role that hams 
and CBers play in causing and 

solving interference problems. 

Along the way, the author gives 

case histories based on his 

years as an investigator. 

Tips for locating interference 

with inexpensive gear are ac-

companied by descriptions of 

commercial and homemade 
cures. The contents will be of in-

terest to anyone who deals with 
electronics. This could include 

the members of a radio club in-

terference committee or a music 

lover who is plagued with auto-
mobile ignition noise. The book 
is rounded out with a listing of 

addresses for gaining help from 
manufacturers. 

Interference can work both 

ways as evidenced by recent ex-
periences at the 73 Magazine 

ham shack. Several months ago, 

a pulsating noise of unknown 

origin kept us bewildered (and 

off the air) for several weeks. 
More recently, a neighbor has 

complained about TVI that may 
be the result of our station. In 
both of these cases, a volume 
like the 247-page Interference 

Handbook would have helped to 

reduce the mystery and ag-
gravation for everyone involved. 

A paperback edition of In-

terference  Handbook  is 

available from the publisher, 

Radio Publications, Box 149, 
Wilton CT 06897, or 73's Radio 

Bookshop, Peterborough NH 
03458. 

Tim Daniel N8RK 
73 Magazine Staff 

LETTERS 
ORZ CONTEST") 

The weekend is here, I can't 

wait to get my cup of coffee, go 
downstairs and turn on the rig, 

and relax with some CW. 

Cranked up the old workhorse, 

my TR4-C, switched on the 
keyer. I love CW, my phase of en-
joying ham radio, and spend 

most of the time on 20 meters 
and a little on 40 meters. 

Here comes the audio, and 

what? Not again! The entire 
band loaded! Another contest? I 

thought they just finished one; 
you know how time flies. I must 

admit I have been in only one 

contest, in the early 60s, and 

cannot remember what it was 

for, but learned it was not for 
me. There are no redeeming fac-

tors in them that I can see. A 

field day or emergency prepar-
edness operation so as to be 

able to get a station on the air 
fast in almost any location, por-

table, of course, to assist those 
in need of help, I am all for with-

out exception, but to sit for 12 or 
24 hours at a key or a micro-

phone causing a traffic jam 

worse than the California free-
ways ever saw is a gross waste 
of time and energy. 

I enjoy a good rag chew—or 
at least to find out more than a 

QTH and a name that's in the 

Cal/book —talking over your ex-
periences, experiments, good or 

bad, is a greater way to enjoy 
one's on-air time. 

Let's think about it; contest 
weekend as it appears to me 

seems to relate itself to the 
opening of hunting season, the 

night before everyone partici-
pating making final prepara-

tions, checking their "guns" for 

the big day. From cannons to 

peashooters they are all ready. 

The clock is ticking away the 

last few minutes before the ac-

tion begins. The beams are 
poised at each other, power sup-

plies humming away, fingers be-

gin twitching, one ready to 
send, one ready to record the 
contacts, then bang! A solid 

wall of rf rips through the ether 

and for the next day the battle 

for the climb to the top rages on. 

Stepping on each other, over, 
under, and around. When the 

period of time for the contest is 
over and the electromagnetic 

radiations clear, the battlefiled 
can be seen strewn with broken 

and mangled coffee cups, smok-
ing ballpoint pens, splinters of 

pencils, and scraps of paper. 

The casualties are entering the 
"hospitals" with keyer finger, 

tennis wrist, another form of 

keyer finger, and ear-ring: a new 
one, being a depression in a cir-

cular fashion around both ears, 
manifested by a constant series 

of tone bursts that won't 

subside. 

Why so many contests? 

Aren't there enough awards to 
be gotten on one's own without 

the additional promotion of con-

test after contest? I would like 
someone to reply and let me 
know. 

Now don't get me wrong. I 

have gotten a few of those 

symptoms myself. What I am 

trying to say is those who prefer 
contests are good hams, they 

enjoy their phase of ham radio, a 
great hobby filled with very nice 

people. But all I ask for us in the 

apparent minority is that on 

those special weekends, those 
who sanction such contests 

think, think of the other hams 
who are not participating and 

leave at least 10 or 15 kHz aside 

for those of us who would like to 
just get on and relax with a good 

QS0, be it CW or SSB. 

Why should the bands be to-
tally monopolized during these 

periods? A lot of us just do not 
have the time to spend on the 

bands and really look forward to 

our weekend operation. 
Gary L. Jackson N2ACX 

Delron NJ 

N2ACX UR 599 NH DE WB8BTH 
BK. 

THANK YOU, ERIC 

As a subscriber, I feel it is my 
duty to inform you of the good 

job you are doing. I am a new 

subscriber to your magazine 
and I love it! I am 13 years old 

and a General class ham. My fa-
ther is also a ham and he likes 

your magazine, too. Between my 
father and I we receive QST, 
Ham Radio, CQ, 73, and CVRA-

SERA Journal. We enjoy your 
magazine the best. The $25 is 

well worth it. I find many inter-
esting articles in your magazine. 
In QST, Ham Radio, and CQ I 

rarely find a really good article. 

Many times the advertisements 

are the best things in QST! I 

can't say QST is a bad maga-
zine—it has many important ref-
erences. The other magazine 

(journal), CVRA-SERA Journal, 
is a great magazine. I find it and 

73 the most interesting. 

Thank you for your time. I just 

wanted to tell you how great 
your magazine is. Keep up the 

good work! 

Eric Lassiter KA4KEG 
Danville VA 

WIN SOME. LOSE SOME 

The last of the ham radio 
publishers bit the dust! I never 
thought you would pass us off 

for the quack electronics, but 
my new December issue with 

satellite TV, computer scanners, 
and all really opened the old 
eyes. I think I'll go back to model 
trains. I get enough of the elec-
tronic garbage at work all day. 

NO renewal for me next spring. 

Ed Chenoweth K4HYG 

Zephyrhills FL 

Sorry to lose you, Ed, but we do 
have to bring news of what is 

happening in electronics to 

those amateurs who are helping 
the hobby to grow. . . who are in-

terested in things beyond spark 

gaps. I realize that not all hams 
are going to be inventing and 

pioneering new techniques, but 

120  73 Magazine • February, 1982 



I had hoped that those who are 

more interested in taking a free 

ride on the shoulders of those 

who are doing the work would at 

least be honorable enough to 

read about it and cheer them on 
instead of trying to shoot them 

down. — Wayne. 

KNIT PICKING 

Seldom do I write to the editor 

of a magazine, but every once in 
a while something will catch my 

eye. Such was the case when 

you asked in the October 73 
Magazine what we could do to 

spur the growth of ham radio. 
Let me state that I am flatly 

opposed to no-code licenses. 

We already have them in the 
form of citizens band commun-

ications (I use the word "com-

munications" with some res-
ervation in this case), and I 
for one don't want 15-meter 

phone sounding like that. I really 

can't imagine that you do either. 

Now to the basic question: 

What can we do? 
1. We can exert pressure on 

the Federal Communications 

Commission through our elect-

ed representatives to take the 
tricks out of amateur exams. For 

example, a friend recently took 

(and passed) the Extra class ex-
amination in Boston. Part of 

his code proficiency test in-

volved the apparent word 
"Springfield," but on the tape 

it was sent "Cpringfield." Grant-

ed, this quickie will determine 
if the examinee is paying abso-

lute attention, but does it 

prove anything else? Is this the 

type of thing one would encoun-
ter in a normal OSO (which the 
tape is supposed to emulate)? I 
think not. 

2. We can stop regarding our-

selves as an elitist group. While 

my previous reference to citi-
zens band could be construed 
as elitist —and perhaps it is— 

we must recognize that our hob-
by is no better than that of any-
one else. If a CBer wants to be a 
CBer, then so be it. If an audio-

phile gets enjoyment from his 

"thing" then let him. We should 

not continue with the attitude 
that everyone in electronics 

either should "progress" into 

the ham fraternity or be rele-

gated to second class. Perhaps 
if we are less pushy more people 

would want to join us. 
3. Along the same lines, we 

should make more of an effort to 

help the newcomer. We spend a 

lot of time and effort getting 

people into ham radio through 

Novice classes, but how many 

Novices have given up on our 

hobby because the Techs, Gen-

erals, Advanceds, and Extras 
were too busy with their own in-

terests to give a hand after the 

newcomer got that much-antici-

pated ticket? If you're not really 
sure of what you're doing and 

there's no one to help, amateur 

radio can be pretty confusing. 

Take the time to help a Novice; 
you may be saving tomorrow's 

Extra class licensee. 
4. Again, along the elitist line, 

we need to have more of those 

"in the know" willing to make 
what they know readily avail-
able. It does not seem consis-

tent to this writer that an editor 

of a widely-read ham publica-
tion could advocate the spread 

of our hobby on the one hand 

and then ask $1,000 or more for 
a speaking engagement at a 

hamfest on the other. Granted, 
Dayton and Birmingham can 

probably afford this tariff, but 
Windsor (our local hamf est) 

can't, and Windsor is more likely 

to touch a greater number of 
new and prospective hams in 
central Maine than are Dayton 

and Birmingham combined. 

Please don't take this as a per-

sonal attack, Wayne, but you did 
ask for constructive ideas. 

5. We need more affordable 
equipment designed for begin-

ning amateurs. Unfortunately, 
our hobby is pricing itself out of 

the reach of many would-be 

joiners because they can't af-

ford a Kenwood TS-530, an Icom 
720A, or an Astro 150. What we 

need are more Ten-Tec Century 
21s that let the little guy get his 

feet wet with new (a Novice 
doesn't need the problems 

which often come with used 
gear), reasonably priced, and ef-
fective equipment. 
6. Finally —for now, at 

least —we need effective repre-

sentation in the FCC. Some 
government commissions are 
required to reflect in their mem-

bership the interests of those 

that they regulate. Why not a 

ham as a required commission-

er, and a CBer, too? Who knows 
better what we want than one of 

our own? Certainly not some 
politician from the "in" party 
who had the misfortune of los-

ing in the last election. 

Well. Wayne, there you have 

it. I hope this letter will prompt 

others to put on their thinking 

caps and come up with more 

and different ideas. I wouldn't 

even object if theirs were better. 
Bill Crowley K1NIT 

Hallowell ME 

No offense, Bill; the $1,000 goes 

for a special fund for promoting 
amateur radio, not into the gen-

eral coffers. Without that limita-
tion I've found that I am getting 

dozens of invitations to talk. . . 

few of which would be possible 
for me. Thus, this is a fil-

ter. . . and also a benefit for am-
ateur radio. You're right about 

the tricky exams...there is no 

excuse for them. There will be 

cheaper ham gear for beginners 

when we have enough begin-
ners to make it profitable to 
make the stuff. Remember that 
plenty of equipment has been 

put on the market in the past, 

but it has not been continued 
due to an almost total lack of 

newcomers. And look what hap-

pened to the newcomer maga-
zine, Ham Horizons! — Wayne. 

THE HEATH SNOOZE 

I have just finished the con-

version of my Heathkit clock as 
stated in the November issue of 

73 Magazine ("Extra Accuracy 

for Heathkit Clocks," page 124). 
There were no conversion or 

cross-reference lists at any of 
the local Radio Shack stores for 

a switch with part number 275-

430. I could have used another 
RS switch, but keeping with 
amateur radio practice I quickly 

realized that the Alarm Set 
Switch (SW3) could be used and 
the old Snooze Alarm Switch 

(SW2) wired in its place. It is a lit-

tle cumbersome to use in set-
ting the alarm, but then I don't 

use this function. My clock 

works as stated in the article. 
The wiring is done in the same 

manner as Art N5AEN stated, 
and the new SW3 is wired as 

shown in the clock manual. 
Others may be interested in 

this miser's scheme to beat 

down the rising cost of ham 

radio. 
I've enjoyed 73 Magazine and 

will continue to do so. 

Jack Garner KB7HH 

Phoenix AZ 

THE BIG ZAP 

When I read CIST, I first look at 
the silent keys. With your 73, I 

read the editorial. I was espe-

cially ilterested in the radar 
devices you use and test. My 

mobile friends tell me the de-

vices are not very good any-

more. The policeman with the 

gun pods it on and gets a read-
ing and you are hooked. No 

more carrier to seek out. I don't 
travel much anymore, but I do 

have a new approach to traffic 

tickets 
I prcpose a tape-deck player 

and a specially-prepared deck 

that starts with fifteen seconds 

of soft music, and then a con-
vincinc• commercial announcer 

who breaks in with the news 
that the USA is being attacked 
by USSR missiles and the Presi-

dent is on his way by helicopter 
to the Virginia underground 

shelter... all citizens are to go 

to an/ nearby shelter. News 
flashes give reports of missiles 

twenty minutes from Chicago, 
Detroit, Washington... 
I think by this time the trooper 

is on his way and you are free to 

go to )(our destination. 

Just don't get stopped by the 
same guy the second time. 

Ed Kirchhuber K4JK 
Elkmont AL 

Fiencish  . I like it! The radar 
gun? I've only run into one once 

in NEW Hampshire so far, so it 
isn't •-nuch of a problem here. In 

that .3ase. I got plenty of warn• 
ing before I even got close due 

to the sensitivity of the superhet 
detector and was safely not 
transmitting on two meters 
when I went through the check 

poim. Your detector should pick 
it up a half-mile to a mile away 

and give you plenty of warning 

to stop transmitting so you 
won t rack up a speeding ticket 
even when you are moseying 

along at 55 per. The officer gen-

erally takes a shot at a car 
ahead of you and you pick up 
that blast. This also gives you a 
chance to check your speed. . . 
which averages around 70 mph 

on .-nost of our interstates. — 

Wayne. 

GUS TRAVELS AGAIN 

Those of you who have been 

around ham radio for more than 

a few years undoubtedly remem-
ber Gus Browning's fabulous 
DXpeditions of the 50s and early 
60s. Well, W4BPD is back at it 

again and will be sending us 

monthly reports on the progress 
of his current round-the-world 

t4. Welcome aboard 73, Gus! 
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This little episode is being 

written while we are at anchor 
down in Florida awaiting a few 

minor repairs to be completed 

on the boat, but by the time you 
read it we will be somewhere in 

the Caribbean. We have named 

the ship DX since DX is what it's 

all about with us. Our mail ad-
dress from now until this trip is 
completed is just "DX. 29039. 

USA." 

A friend of mine talked with 

me up at DXPO 80 last Septem-

ber and asked me the question, 
"Have you ever thought about 

another DXpedition, Gus?" 

You know what my answer 

was ("I have the time if you have 

the money"), and he said that 

money was no problem! It ended 

up that a boat was purchased 

and the old rat race of getting it 

shipshape for a real DXpedition 

began. The result is that here we 
are about to takeoff for the com-

plete Caribbean tour; we'll go to 

every country down there that 
we can get permission to oper-
ate from. (They tell me that li-

censing is no problem at almost 

every one of them.) 

This feller Wayne Green must 

have lots of pull somewhere be-
cause both on our way from An-

napolis to Beaufort, South 

Carolina, and then again from 

Beaufort down here, I saw a sign 
on the Inland Waterway on the 

left side each time with the num-
bers 73 on a green background. 
And this Wayne Green don't fool 

around, neither, because when I 

mentioned writing a series of 
letters for 73 Magazine, he said. 

"Don't stand there, start 

writing." So here I am doing just 
that. 

This DXpedition should be 

considerably different from the 

others I have been on. This is 

planned to be an island-hopping 

DXpedition with inland excur-

sions when it's possible and 
worthwhile from a DX viewpoint. 

We will be going by the seat of 
our pants all the way. This DX-

pedition by boat sure will be a 

lot better than the other ways I 
have used before, and it sure will 

be lots cheaper to charter a ship 
than to spend anywhere from 

$100 on up per day the way I've 
done it many times before. 

Since 99% of our traveling will 

be sailing, using the wind for 
power, it will be very interesting 

to see how our overall expenses 
compare with those of trips 

when other means of transpor-
tation were used. 
The purpose of the first por-

tion of this trip will be twofold: 

We will be shaking down the 

boat and we will be trying to see 

how we get along with each 

other being cooped up over long 
periods of time in a small space. 

There are three of us—myself, 

my XYL. Peggy, and Sam, a WA3 

from the Washington DC area 

who purchased the boat. So far 
we are quite compatible, though 

at times a little touchy with 
each other, which we all 
expected before we ever got 

started. 

Our tentative plans are to 
cover the Caribbean, probably 

taking until the next hurricane 
season, which starts next June. 

Then we will sail back to Beau-

fort to have the boat gone over 

with a fine-tooth comb and to 
visit all the grandchildren, the 

kids, and our friends. We'll 

restock the boat's larder, tight-

en up all the bolts and nuts, 
and then take off for the Pana-

ma Canal. the big, wide Pa-
cific, and all those countries out 

there waiting for us to Dxpedite. 

If things are still "go," then we 

will continue on around tne 
world, hitting as many spots as 
we can along our line of travel. 
We won't mind deviating from 

this line of travel a few hundred 
miles when, from a DX view-

point, it looks like that's what we 
should do. 

The very first thing we all 

agreed upon was that we 
wanted this trip to be a safe one. 

Since we have no set date to be 

anywhere along our route, we 

can always wait for the weather 
to get right before we depart 
from spot A to go to spot B. If all 

three of us like a certain place 

and want to spend a few more 

days or even weeks there, we 
will do just that. This will more or 

less be a leisure trip with DXpe-
ditioning a first priority on our 

list. Right now, we are at the 

creeping stage; we hope to be at 
the walking stage when I write 
the next installment, and at the 

running stage from there on out. 

We have a very good ship, an 

O'Day 37 (measuring 37 feet 

long and 11 feet across). How 

would you like to make some-

thing like this your complete 
home for up to five years? It will 

be on the rough side, but we will 
be in there trying our best to 

stick it out. Our ship is fully 

equipped with all the very latest 
gear. We have a satellite naviga-
tor that does a better job of pin-
pointing our position than most 

maps. We have a good radio 

direction finder, a good VHF 

transceiver, and, of course, a 

sextant. which I have practiced 
on for months. I still need more 

practice to get good on it. We 
have a huge pile of maps and 

charts but will need many more 

when we get to the Pacific and 

other oceans on our way around 
the world. 

We will be taking it easy along 

the way and hamming as much 

as possible. We plan to use both 

CW and SSB on equal terms, go-

ing by the apparent needs of the 
fellows. We have the full Ten-

Tec line of gear, their Omni-C. 

Hercules linear, electronic key-

el., and antenna tuner for the 

long wires we may put up for the 

low bands. I cannot get over the 
Ten-Tec's fast break-in, the no 

tuning when you change bands, 
and the almost silent receiver 

when you disconnect the anten-
na. As a back-up, we have Ten-

Tec's Delta. Our antenna is a 
TET and it will get a real test of 
endurance on this trip. As you 

can see, we're delighted with 
the equipment we have. 

QSLs will go out three dif-

ferent ways. When we have time 

after the trip, every QS° in the 
logs will go out via bureaus. The 

second way of QSLing will be 

direct to those who send their 

cards to out "DX 29039 USA" 

headquarters and contribute 
$1.00 to help us defray the cost 

of QSLs, postage, and Girl Fri-
day making them out. The third 

method will be direct from the 
spot where we work you or, if 

necessary, from the next spot 

we operate, to those making a 

$2.00 contribution to help us 
with expenses. (We do not ex-

pect to come anywhere near 
breaking even on our expenses.) 

I don't think we can help any-

one with 300 or more countries, 

but we might be able to help you 
if you have 200 or so. Maybe we 
will help some of you on 40. 80, 

or 160 meters. Later on we may 
use other means and ways of 

communications. We are, of 

course, open to your sugges-

tions. We may or may not follow 

them. but "try us" —hi. 

On CW. look for us 25 kHz 

from the low end, except on 160, 

80, and maybe even 40. On SSB. 
when we are not under FCC 

rules. we will try using more or 

less these frequencies: 28490. 

21190. 14105, 7090, 3790 kHz: 
and on 160—who knows. hi. But 

once we settle down on the fre-

quencies we want to use, these 
will be where we will always be 

found, plus or minus QRM. I can 

promise you I will never get mad 

at anyone on the entire trip. A 
real nuisance to us may have a 

difficult job getting our OSL for 

his contact —the last laugh will 
be us doing the laughing, hi. 

Up to now, there has been 
very little contributing or donat-

ing by anyone, so I am under 

obligation to just a few and I 

know who they are. I don't mind 
tail-enders or any other way you 
can come up with to get your 

call in my log. I try to work the 

weak ones first, so if you are 
CIRO please go ()RP if you want 
to work us first, hi. At times we 

will OSY into the Novice bands 

and will usually be tuning in the 

parts of the band Generals can 

use. But you had better have 
wide shift-split capabilities, or 

you may miss us. Occasionally, 

we will use transceive, but don't 
depend on this mode for many 
contacts with us. I say get your-

self an outboard vfo and join in 
with the real DXers. 

There will not be any of this 
list type of stuff on this DXpedi-

tion —if you want to QS0, get in 

there and work me. I don't want 

any of this stuff: "Gus, so and so 

said you are 05-S7"; I want to 

hear that report and call myself 

without any assistance from 
helpers on the sidelines. 

That's it for this episode, 

fellows-73 de Gus BPD. 

Gus Browning W4BPD 

( HAM HELP ) 
I am in need of technical infor-

mation for the RCA AR88D re-

ceiver. I am also looking for a 

24-hour brass ship's clock. 

Mickey McDaniel W6FGE 

940 Temple St. 

San Diego CA 92106 

I am searching for informa-

tion on the use of electric limit 

switches with a Triasto TX-455 
crank-up tower. 

Don Greenwood KC8GZ 

2687 Timothy Place 
Wooster OH 44691 
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( FUN! ) 

John Edwards KI2U 
78-56 86th Street 
Glendale NY 11385 

HAMS AND COMPUTERS 

Shh! Keep this quiet! Don't tell anyone, but I think microcom-
puters are taking over amateur radio. 
Take last Friday, for instance. I'm working this station on 

CW—AF2M, I think tne call was—and he's telling me about his rig, 
the weather, and all those other things that make OSOs so in-
teresting. Then, all of a sudden, something must have blown in his 
shack because he just keeps sending "599, 599, 599 . . " After about 
10 minutes of having my signal verified, it dawns on me—AF2M is a 
machine! Egad! This is worse than CB. At least on the chicken band 
you pick up animals, not androids. 
It's scary. So scary, in fact, that I decided to write a column about 

ham radio and microcomputers. Here it is but don't tell anyone. I 
hate to be an alarmist. Where the heck did I put my nightlight? 

ELEMENT 1—CROSSWORD PUZZLE 
(Illustration 1) 

Across 

1 Letters and numerals 
8 Below high frequency (abbr.) 
9 Direct memory access 
(abbr.) 

10 Computer lingo 
13 Package type (abbr.) 
15 Operating position 
18  line 

19 Former big-time computer 
manufacturer (abbr.) 

20 Program that revises (2 
words) 

22 And off 
23 Data processing (abbr.) 
25 Bulletin board (abbr.) 
27 Semiconductor type (abbr.) 
29 GOSUB 

1 2 3 
4 • s • 6 •7 

8 

9 

10 

15 16 

11 

17 

12 • 
• 

14 

18 

13 

20 

22 

U U U U U U 21  

• 
28 

29 

23 24 25 26 

19 

27 

Illustration 1. 

Down 

1 Computer use 
2 Scheme 
3 Below VHF (abbr.) 
4 They bought micro for shut-
tle (abbr.) 

5 Statement of condition 
6 "Only" type of memory 
7 User 

11 Crummy software often runs 

out of this 
12 Golly 
14 Instruction 
16 To follow immediately 
17 Bright diodes (abbr.) 
21 Merrory type (abbr.) 
24 Cycles in a second 
26 Smallest computer unit 
28 

ELEMENT 2—MULTIPLE CHOICE 

1) Computers can exchange information by using a code known as 
ASCII. What does this acronym stand for? 

1. American Standard Coce for Interchanging 
Information 

2. American Standard Code for Information 
Interchange 

3. American Standard Code for Interconnecting 
Information 

4. American Standard Code II 

2) Who was Herman Hollerith? 
1. Father of the punch cat 
2. Father of punched paper tape 
3. Inventor of the floppy cisk 
4. Inventor of the CRT 

3) What are "Napier's Bones"? 
1. The remains of August Napier, inventor of the 

first analog computer 

2. The first pocket calculator, named for the 
device's ivory color 

3. A figment of the imagiiation 
4. Ivory rods which, wher, placed next to each 

other, can be used for multiplication 
calculations 

4) An "automaton" is: 
1. A mechanism under The constant control of its 

own resident inte.ligence 
2. A mechanism under the constant control of a 

human or other external intelligence 
3. A mechanism under the constant control of a 

programming routine previously supplied 
by an external intelligence 

4. A waste of time 

5) How many laws of robotics did Isaac Asimov detail in his book 
I, Robot? 

1. One  2. Two  3. Three  4. Four 

ELEMENT 3—TRUE-FALSE 

True  False 

1) HAL, the computer in 2001: A Space 
Odyssey, was built at the Hal Plant ir 
Urbana, Illinois, on January 12, 1997. 

2) Speaking of HAL, his name stood for 
Heuristically-programmed ALgorith-
mic computer. 

3) The word "robot" was coined by 
Czechoslovakian author Karel Capek 
in his play R.U.R. 

4) An early electronic computer, ENIAC 
(1946), contained 19,000 vacuum 

tubes. 
5) After ENIAC, there was a computer 
called MANIAC. 

6) PASCAL, the computer language, 
was named after Blaise Pascal, a 
17th century French philosopher. 

7) The "Computerist's Code" states 
that a computer user should never 
use his equipment to harm anyone. 
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8) BASIC is a high-level language. 
9) Bubble memory uses microscopic 
magnetic bubbles. 

10) CPU stands for "Control Program-
ming Unit." 

ELEMENT 4—HIDDEN WORDS 
(Illustration 2) 

Hidden in this puzzle are words representing 15 different com-
puter terms. The words are formed in any direction—horizontally, 
vertically, or diagonally, forwards or backwards. As you find each 
word, circle it. 

A 

A 

A 

0 

A 

A 

0 

A 

A 

0 

R E 

A T 

I A 

R  L 

0 

0 

0 

A 

A 

A 

A 

A 

X 

A 

0 

Illustration 2. 
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READER'S CORNER 

Do you have a ham-related puzzle you would like to share with 
FUN's readers? Then send it in for a chance to see your name in 
print. This month's contribution is by Joe Strolin K1REC, of Norwalk, 

Connecticut. 

MAGIC SQUARE 
(Illustration 3) 

Circle any number, then cross out all numbers in the same row 
and column. Do this until only one number is left, to get the 
message. 
Send in your answers. We'll print the name and call of everyone 

who solved the puzzle. 

14 15 13 16 

13 14 12 15 

21 22 20 23 

23 24 22 25 
Illustration 3. 

THE ANSWERS 

Element 1: 
See Illustration 1A. 
Element 2: 
1)-2. And you know what great stuff American Standard makes. 
2)-1. Ever noticed how these cards are only a little larger than a 

dollar bill? That's because HH used the dollar bill of his 
time (1890) as the template for his card. He invented the 
card and its reader for use in the US census. 

3)-4. Scottish inventor John Napier (1550-1617) developed this 
precursor to the slide rule. 
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Illustration 1A. 
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4)-3. 1 is an android, 2 is a robot, and 4 is what noting the dif-
ferences is. 

5)-3. And if you break one of the three, you'll get a robot fine. 
Element 3: 
1)—True  Long way from the ST-5000, Dr. Chandra. 
2)—True  Try saying that 10 times, fast. 
3)—True  Rossum's Universal Robots. 
4)—False Ha-ha; slightly under 18,000. 
5)—True  Engineers just love snappy acronyms. 

6)—True  Blaise Pascal (1623-1662), who, after a day of philoso-
phizing, would tinker with his adding machine. 

7)—False The computerist's what? 
8)—True  Also the most popular, as if you didn't know. 
9)—True  And if you look through a microscope, you can even 

see them move. 
10)—False Central Processing Unit. 
Element 4: 
See Illustration 2A. 

SCORING 

Element 1: 
Twenty-five points for the completed puzzle, or 1/2 point for each 

question correctly answered. 

Element 2: 
Five points for each correct answer. 

Element 3: 
Two and 1/2 points for each correct answer. 

Element 4: 
Two points for each word found. 

Are you digitally inclined? 
1-20  points—Still mad at the government for outlawing 

spark. 
21-40  points—Thinks computers might have a future. 
41-60  points—Likes to play with display computers in 

stores. 
61-80  points—Owns a nice, sensible computer system. 

81-100 +  points—Home-brews own computer. 

( AWARDS ) 
Bill Gosney KE7C 
Micro-80, Inc. 
2665 North Busby Road 
Oak Harbor WA 98277 

WAT AWARD 

The Cabin Fever Radio Club 
of Tok, Alaska. offers a cer-
tificate for contacting three 
amateurs in Tok. There are no 
band or mode restrictions. 
However, all contacts must be 
made after December 15, 1980, 
to be considered valid. 
To apply, prepare a list of con-

tacts in order by callsign. In-
clude the name of the station 
operator, the date and time 
worked in GMT, and the mode 
and band of operation. QSLs not 
required. Amateurs located in 
Tok include AL70, AL7B0, 
AL7BV, and WL7APG. 

Send your application with 
$2.00 or 10 IRCs to: Cabin Fever 
Radio Club, Box 451, Tok AK 
99780. 

WORKED ALL FORGOTTONIA 

Announcing the awards pro-
gram sponsored by LEARC, the 
Lamoine Emergency Amateur 
Radio Club of Macomb, Illinois. 
The Worked Forgottonia award 
is issued amateurs who confirm 
contact with three (3) licensed 
amateurs of Forgottonia. The 
Worked ALL Forgottonia is 
awarded operators confirming 
contact with at least one 
amateur in each of the sixteen 
counties of Forgottonia. 

What is Forgottonia? It is the 
51st state! It consists of the 
following counties, formerly 

west central Illinois: Adams, 
Brown, Calhoun, Cass, Fulton, 
Greene, Hancock, Henderson, 
Knox. McDonough, Mercer, 

Morgan, Pike, Schuyler, Scott, 
and Warren counties. 
All contacts must be made 

after June 28, 1980, to be valid. 
From the letter we received from 
the club, the award evidently 
is issued at no charge since no 
remittance was mentioned. For-
ward your list of verified 
contacts and a 9" x 12" SASE 
to the attention of AG9Y, c/o 

LEARC, 1224 Maple Avenue, Ma-
comb IL 61455. 

JUNIATA VALLEY 

In March, the Juniata Valley 
Amateu Radio Club (JVARC) 
will be :elebrating its 25th year 
as a bona fide club. In honor of 
the event, they will be operating 
a special event station. The club 
station is K3DNA, located in 
Lewistown PA (Mifflin county). 
Having started operation in 
January, their heavy operation 
is scheduled for the month of 

THIS CERTIFICATE IS AWARDED IN RECOGNITION Of SUPERIOR OPERATING SIMI 

AND NOBLE DEDICATION TO THE HIGHEST PRWC.-PIES OF AM MON RADIO 

THE RECIPIENT HAS DEMONSTRATED THESE ATRIBUTIS BY MAIMS rwo WAY RADIO 

CONTACT WITH A LICENSED AMATEUR IN EACH 3f THE SIXTEEN COUNTIES Of 

fORGOTTOMA 

OPERATOR  J- 06  114,1 

STATION  IV D9 X Yz 

FORGOTTONIA IS THE 51sr STATE Of THE UNION fORMERLY WEST CENTRAL ILLINOIS 

IT WAS FOUNDED IN 1973 WHEN THE HALF MILLION RESIDENTS Of THE AREA REAL//PC 

THEY WERE DRIVING NEARLY IMPASSABLE ROADS. S9IDING THEIR CHILDREN TO UNDER 

FUNDED SCHOOLS. AND BEING IGNORED BY ALL FUNOIS OFFICIALS EXCEPT THE 

DEPARTMENT Of REVEllif 
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March. The station will operate 
on different bands, OW and 
phone, according to the opera-
tors' wishes. One contact with 
any club member will entitle the 

operator to receive the club cer-
tificate. 

VK1 ACHIEVEMENT AWARD 

The A.C.T. Division of the 
Wireless Institute of Australia is 
proud to announce the creation 

of itS newest award, the VK1 
Achievement Award. This award 
has the aim of increasing in-
terest in the VK1 prefix and in 
promoting Canberra and Austra-
lia internationally. 

As there are only 300 VK1 
licensees, the award will not be 
an easy one to achieve, par-

ticularly on some bands and 
modes. 
The VK1 Award is available to 

licensed amateurs throughout 
the world. To qualify, stations 
within Australia must work 20 
stations in VK1 land on HF and 
on VHF. Stations outside Aus-

tralia must work a minimum of 
10 VK1 stations for the HF seg-
ment of the award. 

To apply, submit your list of 
contacts,, including the GMT 
time and date worked, the band 

and mode of operation, and any 
reports or ciphers exchanged. 

To be valid, all contacts must 
be made on or after January 1, 

1978. Endorsements may be 
given at the time application is 

made. Five IRCs or $2.00 in 
Australian currency covers the 
cost of the award and should be 
sent to the Award Manager, C/Co 
WIA, PO Box 46, Canberra A.C.T. 
2600, Australia. 

By the way, the VK1 Award is 

also made available to short-
wave listening stations on a 
heard basis. QSL confirmation 
is required. 

SNOWFLAKE MADNESS 

The Michigan Technological 

University Amateur Radio Club 
and the Copper Country Radio 
Amateur Association announce 
a radio celebration of our Winter 
Carnival festivities in the nor-

thernmost part of Michigan's 
Upper Peninsula. 

Tech's Winter Carnival is 
probably the most spectacular 

winter festival in America, with 
fantastic snow sculptures, 
dogsled races, lots of skiing, 
and other festive events. 
In association with the Cop-

per Country Chamber of Com-
merce, they are issuing a cer-
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W 43:4 A R D  I • , 
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tificate to all amateurs who 
make contact with any ham in 
the Copper Country between 

0000Z January 25 and 0000Z 
February 1. Only one contact is 
required for the certificate. 
Suggested frequencies are: 

3.975, 7.105, 7.285, and 21.385. 
Listen for CO WINTER CAR-
NIVAL. 
Send your QSL along with 2 

(two) 20-cent stamps to: Kevin J. 
Nietzke WD8DQR, 2005D Wood-
mar Drive, Houghton MI 49931. 

WORKED BROWARD 
COUNTY CITIES 

The Broward Amateur Radio 
Club, Inc., sponsors the new 

WBCC award available to 
licensed amateurs who submit 
proof of two-way contact as 
follows: 

A) Residents of Broward, Col-
liers, Dade, Glades, Hendry, Lee, 
Martin, Monroe, or Palm Beach 
counties must work all 29 of the 
following cities listed below. 
B) All other amateurs must 

work 15 of the 29 cities within 
Broward county. 
To be valid, all contacts must 

be verified by at least two fellow 
amateurs and application must 

show all logbook information as 
well as the 0TH of the station 
worked. 

To apply, mail your applica-
tion with $1.00 US funds and 

two first-class stamps (DX sta-
tions; send 10 IRCs) to: BARC 
Award Manager, WD4RAF, 1921 

NW 41st Street, Oakland Park 
FL 33309. 

Qualifying city contacts in-
clude: Coconut Creek, Cooper 

City, Coral Springs, Dania, 
Davie, Deerfield Beach, Fort 
Lauderdale, Hacienda Village, 
Hallandale, Hillsboro Beach, 
Hollywood, Lauderdale-by-the-

Sea, Lauderdale Lakes, Lauder-
hill, Lazy Lake, Lighthouse 

Point, Margate, Miramar, North 
Lauderdale, Oakland Park, 
Parkland, Pembroke Park, Pem-

broke Pines, Plantation, Pom-
pano Beach, Sea Ranch Lakes, 
Sunrise, Tamarac, and Wilton 
Manors. 

THE SOUTH EAST 
QUEENSLAND TELETYPE 

GROUP AWARD 

This award is open to all 
transmitting and listening 
amateurs who gain award 
points in the following manner: 
Australian amateurs must 

score 5 points and overseas 
amateurs must score 3 points. 
(a) To qualify, a station must, 

where possible, copy the official 
station of the South East 
Queensland Teletype Group, 
VK4TTY, during a news broad-
cast and in the case of a 
transmitting amateur par 
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ticipate in the callback (2 award 
points). A portion of the printout 
of the news broadcast together 
with the date, time, frequency, 
and broadcast number are to ac-
company the request for the 
award. 

(b) Additionally, a transmit-
ting amateur must work three 

member stations of the South 
East Queensland Teletype 
Group on RTTY (1 poirt each). 

Log extracts and/or printouts 
are to be included with the 

award application, and each 
member station may be counted 
only once towards the award. 

(c) Listening amateurs should, 
in lieu of (b), forward log extracts 
and/or printouts of three con-
tacts  involving  different 
member stations of the South 
East Queensland Teletype 
Group (1 point each). 

Applicants for the award 
should forward the above infor-

mation together with one dollar 
Australian or 5 IRCs to cover 
postage and printing costs to 
the Secretary, SEQTG, PO Box 
274, Sunnybank, Queensland 
4109, Australia. 

WORKED ALL 
BERMUDA AWARD 

The WAB Award is issued to 
amateurs throughout the world 
by the Radio Society of Ber-
muda. To qualify, applicants 
must submit proof of having 
worked a minimum of nine (9) 
parishes in Bermuda as listed 
below: 
1. Sandys 
2. Southampton 
3. Warwick 
4. Paget 
5. Pembroke 
6. Devonshire 
7. Smith's 
8. Hamilton 

9. St. George's 

The award is an antique map 
of Bermuda (20" x 23") suitably 

All dI&iAII Atuaigclx:ss 

This award is given to  73 itialazine_  for 
establishing two way contacts with  radio 

amateur stations in member countries of the 

ASEAN namely; Indonesia, Malaysia, Singa-

pore,  Thailand, and the Philippines. 

Awarded MarrA  /960 by the ORIENTAL  DX 

CLUB, Quezon City, Philippines. 

inscribed with the recipient's 
name and callsign and is signed 
by His Excellency, the Governor 

of Bermuda. 
The award is not available to 

stations who worked Bermuda 
via mobile including maritime or 
aeronautical mobile. No band or 

mode  endorsements  are 
available. Only one mobile or 
portable from within Bermuda 
may be used in making claimed 
contacts on your application. 
QSL cards are required as 

proof of contact and they must 
be sent to the awards manager 
with sufficient postage for their 
safe return. The Bermuda Award 
is issued free of charge! Submit 
your applications to: Award 
Manager, PO Box 275, Hamilton 
5. Bermuda. 

WORKED ALL DU AWARD 

This award is available to all 
licensed amateurs who can 

show proof of having contacted 
at least one station from each of 
the call areas in the Republic of 
the Philippines (DU1 to DU9, ex-
cept DU5). 

Contacts may be made on 
any band or mode and special 
endorsements will be issued 
upon request for All-Phone, All-
CW, Single-Band, or Five-Band 

accomplishments. 

Contacts for the DU Award 
must be made on or after 
January 1, 1970. To apply, for-
ward a list of contacts which 
have been verified by two of-
ficers of a radio organization. 
Your application must show all 
logbook information for each 
contact. Send the list and $4.00 
US funds only (no IRCs please!) 
to: Edwin Zambrano DU1EFZ, 
PO Box AC-166, Quezon City 
3001, Philippines. 

WORK ED ALL ASEAN AWARD 

The WAAA program requires 

the applicant to work other 
amateurs in the member coun-
tries of the Association of 
Southeast Asian Nations: 
WorK 5 Philippine contacts, 1 

Malaysian contact, 2 Indone-

sian contacts, 1 in Thailand, and 
1 station in Singapore. 
Special endorsements will be 

given for All-Phone. All-CW, 
Single-Band, and Five-Band 
contacts. 
Hw,e your list of contacts 

verified by at least two radio 
club officials and be sure all 
contacts were made after Jan-
uary 1, 1970, to be valid. Forward 

appropriate logbook informa-
tion ,n your application along 
with $4.00 US funds only (no 
IRCs. to the Award Manager: Ed-
win Zambrano DU1EFZ, PO Box 
AC-/66, Quezon City 3001, 
Philippines. 

Cr KAHANER REPORT 
Larry Kahaner WB2NEL 
PO Box 39103 
Washington DC 20016 

By now you probably know 
that the FCC gave up in its at-
tempt to rewrite the Amateur 

Radio Service rules. After 
spending thousands of dollars 
and consuming thousands of 
man-hours, the whole idea was 
thrown in the trash compactor. 
We may never learn exactly 

what led to the shelving of the 

massive revamp nor will we ever 
realize any benefit from all that 
work. However, several FCC em-
ployees said privately what we 
all know intuitively about 
the project: It was just too big 
and too complicated to be 
completed. 
You must admit the main 

premise was sound. Whenever a 
government agency wants to 
put its rules into plain English, 
we should all support it. In this 
case, it went a little too far. Op-

ponents called the rewrite overly 
simplistic and said that many of 
the .me points of amateur radio 
were lost in the translation. They 
alsc claimed that the question 
and answer format —which 
worxed so well for the rewritten 
CB rules—just didn't work for 

hams. Amateurs, they declared, 
were intelligent and took of-
fense at the condescending 

staice of 0 & A. 
Moreover, the bulk of hams 

who responded to the petition 
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for rulemaking took umbrage at 
the very beginning of the rewrite 
proposal which dropped the fa-
mous reasons for amateurs' ex-
istence: promoting international 
goodwill, experimentation, and 
so on. 
FCC officials told us that the 

rewrite contained many errors 
and mistakes—not just typos, 
but in substance as well. And al-
though FCC proposals always 
contain errors, in this case it 
would have been just too much 
work to set things right. Normal-
ly, the commission works with 

opponents and proponents alike 
until the regulations are honed 

to where everyone can live with 
them. But for the ham rewrite, 
there was too much to do, too 
few staff to do it, and no funds 
available to keep the project 
alive. 

On one hand, the FCC should 
be applauded for realizing that it 
would take resources beyond its 

means to complete the task and 

dropping it now before any more 
time and money was wasted. On 

the other hand, perhaps the 
commission should be scolded 
for even beginning a course of 

action that came under fire from 
hams at the onset. Even those in 
the commission expressed 
doubts as to whether it was nec-
essary to rewrite the rules. It's 
certainly apparent that much of 

the impetus for change was po-
litical (see Kahaner Report, 
September, 1981). That should 
never be a reason for a govern-
ment agency to do anything 
with taxpayers' money. 
So, it seems that hams fought 

the measure and won. But the 
question arises—who lost? 

OUR OWN CHANNEL 9 

Paul Moratto KC5JK/6, from 
Universal City CA, mailed the 

FCC a petition for rulemaking re-

questing that it designate a par-
ticular 2m frequency to be used 
exclusively as an emergency 
and assistance channel. Paul 
also sent us the petition asking 
for our comment. Here goes. 

It's a great idea, Paul, but it's 
not necessary. Hams don't need 
the FCC to set aside a special 
channel for emergency use. 
Hams can do it on their own. 
If hams can set up a national 

simplex channel (.52) and work 
out an entire repeater coordina-
tion scheme which only few 

hams don't adhere to, they can 
certainly decide for themselves 
if they want one frequency des-
ignated for emergency and as-
sistance use only. 
In his petition, Paul noted: 

"Various law enforcement offi-
cials have stated that the 
2-meter amateur band is rarely 
monitored due to that fact that 
no emergency frequency has 

been officially designated ex-

clusively for such communica-
tion." Frankly, Paul, I doubt that 
police departments would be 
willing to shell out bucks for a 
scanner that would pick up 2 

meters or even buy crystals to 
place in scanners they may al-
ready own. Indeed, cops have 
enough to listen to without 
keeping an ear open on another 
frequency. If and when ham ra-
dio ranks reach that of CBers, 
maybe they'll listen—but right 
now it's not worth it. 
Besides, even if they heard a 

distress call, they couldn't re-
spond unless they were li-

censed hams. Many police are, 
but many aren't. 
Any hams out there want to 

start work on a national emer-
gency channel? Be my guest. 
Although I can't answer for the 
FCC, I'll bet they'll tell Paul ex-

actly what I just told you: "If you 
want to do it, do it. You don't 
need us." 

CONTESTS 

Robert Baker WB2GFE 
15 Windsor Dr. 
Atco NJ 08004 

RSGB 7-MHZ CONTESTS 

Phone Section 
Starts: 1200 GMT February 6 
Ends: 0900 GMT February 7 

CW Section 
Starts: 1200 GMT February 27 
Ends: 0900 GMT February 28 

Licensed radio amateurs and 
listeners throughout the world 
are invited to take part in this 
year's RSGB contests. Log and 
cover sheets may be obtained 
from RSGB Headquarters, 35 
Doughty Street, London, En-
gland WC1N 2AE. Please in-
clude an SAE. 

The general rules for RSGB 
HF contests, published in the 
January, 1982, issue of Radio 

Communication, will apply. 
Please note, however, that un-
marked duplicate contacts will 
be penalized at 10 times the 
number of points claimed, and 
that logs containing in excess of 
5 unmarked duplicate contacts 
will automatically be disquali-

fied. Duplicate contacts should 
be included in your logs, marked 
as such, and without any claim 
for points. 
Only RSGB members within 

the British Isles are eligible, 
while anyone else worldwide 
may enter. The only valid 

operating class is single 
operator. 

EXCHANGE: 

RS(T) plus serial number 
starting at 001. 

FREQUENCIES: 

Phone-7.04 to 7.1 MHz: CW 
—7.00 to 7.04 MHz. 

SCORING: 

Non-European stations with 
British Isles count 15 points per 
QS°. European stations with 
British Isles count 5 points per 
QS°. British Isles stations with 
European stations count 5 
points per OSO, 15 points per 
non-European contact. British 

Isles stations may not work 
each other. 

Multiplier for British Isles sta-
tions is the number of different 
countries worked—ARRL DXCC 
list applies. In addition, each VE. 
VK, W. ZL. and ZS call area 

counts as a country for this 
purpose. 

Non-British Isles stations 
count one multiplier for each dif-
ferent British Isles prefix worked, 

maximum of 42. Please note 
that GB does not count! 
Final score for all is QS° 

points times the total multiplier. 

AWARDS: 

The Thomas (G6QB) Memorial 
Trophy will be awarded to the 
leading British Isles entrant in 
the CW contest. Certificates will 
be sent to the entrants placed 
first, second, and third in the 
British Isles, European, and non-

Feb 6-7 
Feb 6-7 
Feb 6-7 
Feb 13-14 
Feb 13-14 
Feb 20-21 
Feb 26-28 
Feb 27-28 
Mar 6-7 
Mar 13-14 
Apr 17-18 
Jun 12-13 
Jun 26-27 
Jul 10-11 
Aug 7-8 
Aug 14-15 
Sep 11-12 
Sep 11-12 
Nov 6-7 
Nov 13-14 
Nov 20-21 
Dec 4-5 
Dec 11-12 

CALENDAR 
RSGB 7-MHz Contest—Phone 
South Carolina OSO Party 
Arizona OSO Party 
WAS SSTV Contest 
OCWA OSO Party—CW 
ARRL DX Contest—CW 
CO Worldwide 160-Meter Contest—SSB 
RSGB 7-MHz Contest—CW 
ARRL DX Contest—Phone 
OCWA OSO Party—Phone 
ARCI ORP Spring OSO Party 
ARRL VHF OSO Party 
ARRL Field Day 
IARU Radiosport 
ARRL UHF Contest 
European DX Contest—CW 
ARRL VHF OSO Party 
European DX Contest—Phone 
ARRL Sweepstakes—CW 
European DX Contest—RTTY 
ARRL Sweepstakes—Phone 
ARRL 160-Meter Contest 
ARRL 10-Meter Contest 
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European sections of each 
contest. 

ENTRIES: 

Log sheets should be headed: 
date, time (GMT), callsign of sta-
tion worked, RS(T) and number 
sent, RS(T) and number received, 
if multiplier, and OSO points 
c'aimed. A summary sheet is re-
quired showing the countries or 
prefixes worked. Each log must 
be accompanied by the follow-
ing declaration: "I declare that 
my station was operated in ac-
cordance with the rules of the 
contest and in accordance with 
the terms of my license." The 
declaration must be signed and 
dated. Closing date for receipt 
of logs is April 3rd for the phone 
section and April 24th for the 
CW section. Address entries to: 
RSGB HF Contests Committee, 
PO Box 73, Lichfield, Stafford-
shire WS13 6UJ England. In the 
case of any dispute, the ruling of 
the Council of the RSGB shall be 
final. 

RECEIVING SECTION: 

Rules are generally the same, 
as applicable. British Isles en-
trants should log only overseas 

stations in contact w,th British 
Isles stations and must record 
the report and serial number 
given by the overseas station 
and the time in GMT. European 
stations logged count 5 points; 
outside Europe, 15 points. No 
more than 20 QS0s made by any 
one British Isles station may be 
logged. 

Overseas listeners should log 
British Isles stations and must 
record the reports and serial 
numbers given and the time in 
GMT. European listeners claim 5 
points per OSO logged; others, 
15. A bonus of 20 points may be 
claimed for each British Isles 

numerical prefix logged. GB 
prefixes do not count, and not 
more than 20 QS0s made by the 
same British station may be 
logged. 

ARIZONA OSO PARTY 

Starts: 2000 GMT February 6 
Ends: 0800 GMT February 7 

Sponsored by the Arizona 
Amateur Radio Club. Each sta-
tion may be worked only once 
per band. 

EXCHANGE: 

RS(T) and state, province, 
country, or AZ county. 

FREQUENCIES: 

SSB - 1815, 38 9 5, 7230, 
14280, 21365, 28560. CW-1805, 
3560, 7060, 14060, 21060, 28060. 
Novice -3725, 7125, 21125, 
28125. 

SCORING: 

Count 1 point per SSB OSO 
and 2 points for each CW or "ex-
otic" mode QS0. AZ stations 
multiply QS0 points by number 
of states, provinces, and coun-
tries. Others multiply QS° 
points by number of AZ coun-
ties. The AARC club station 
W7I0 also counts as 1 multiplier 
for non-AZ stations. Anyone 
working all AZ counties and 
W7I0 may double the multiplier. 

AWARDS: 

Certificates for the highest 
scoring station in each state, 
province, country, and AZ 
county. 

ENTRIES: 

Show each station worked, 
RST and exchange, plus time 
and frequency. Include a sum-
mary sheet of your scoring and 
other information. Include a 
large SASE for results. Mailing 
deadline is March 6th and 
should be addressed to: AARC, 
c/o Gary Kent KB7VE, 16647 N. 
34th Avenue, Phoenix AZ 85023. 

SOUTH CAROLINA OSO PARTY 

Starts: 1800 GMT February 6 
Ends: 2359 GMT February 7 

The QSO party is again spon-
sored by the Colleton County 
Contestors. The same station 
may be worked on each band 
and mode, simplex only. SC 
mobile stations that change 
counties are considered new 
stations. Novice and Technician 
stations please sign /N or /T. 

EXCHANGE: 

RS(T) and state, province, 
country, or SC county. 

SCORING: 

Phone contacts are worth 2 
QS0 points, CW contacts are 
worth 3 points. The multiplier for 
SC stations is the number of 
states, provinces, and DX coun-
tries worked. Others multiply 
QS0 points by the number of SC 
counties worked (46 maximum). 

FREQUENCIES: 

Phone-3895, 7230, 14280, 
21365, 28560. CW-3560, 7060, 
14060, 21060, 28060. Nov ice - 
3725, 7125, 21125, 28125. 

RESULTS 
RESULTS OF THE 1981 OHIO OSO PARTY 

Ohio 
Stations 
WB8MZZ 
KB8EI 
WB8JBM 
WD8ALG 
KA8HXX 
KC8J H 
KF8K 
N8AKF 
KA8IAH 
KA8CTL 
KB8AC 
N8JJ 
W8DXT 
WA8WFX 
WD8MCO 
KB8WB 
KA8IGM 
WB8MIP 
W8HFK 
N8DCJ 
N8BJQ 
W80JM 
W8VPV (Club Station) 

183,012 

Score 
1,501,640 
820,155 
666,000 
448,707 
428,736 
339,000 
206,550 
163,674 
148,830 
104,636 
100,940 
47,120 
45,628 
39,285 
33,178 
31,820 
31,620 
28,968 
26,048 
23,408 
12,810 
3,335 

Out of 
State 
WArDAVL/9  IL 
W4F0A  VA 

- Score 
11,086 
10,480 

KA2EPS  E NY  5,550 
K9GDF  WI  4,008 
W2EZ  W NY  3,900 
KA8LPV  MI  3,810 
K8EI0/3  MD/DC  3,430 
NO4P  KY  3,360 
WB3IET  W PA  3,240 
W4OVT  GA  2,940 
WB4ZPF  VA  2,875 
NeCLV  KS  2,314 
N1BDB  CT  2,180 
W4KMS  VA  1,692 
WB3FNS  MD/DC  1,628 
N4CD  VA  1,552 
KG9Z  IL  1,482 
WB9CWE  IL  1,364 
WA3JXW  E PA  1,232 
WA3GNW  E PA  828 
WB9NRK  WI  780 
K2NC  W NY  737 
WB1GLH  MA  672 
W4LEP  TN  588 
WA9MRU  IL  576 
WB7TJI  ID  351 
KA1VE  MA  340 
N5AFV  OK  306 
KA2EGO  N NJ  208 
AK7J  ID  165 
KF2T  N NJ  132 
KB9TI  IL  90 
K1BV  CT  50 

AWARDS: 

Certificates to top-scoring 
station in each SC county, state, 
province, and DX country. Nov-

ices and Technicians compete 
only with other Novices and 
Technicians. 

ENTRIES: 

Include a summary sheet with 
your entry showing scoring and 
other information. Indicate each 
new multiplier in your log as it is 
worked. Novice and Technician 
indicate class on your entry. In-
clude a large SASE for results. 
Mailing deadline is March 5th; 
send to: Colleton County Con-
testors, c/o Elliott Farrell, Jr. 
WA4YUU, PO Box 994, Walter-
boro SC 29488. 

OCWA OSO PARTY-CW 

Starts: 0001 GMT February 13 
Ends: 2400 GMT February 14 

This is the 25th annual QCWA 
QS0 party with separate week-
ends for CW and phone. Con-
tacts with the same station on 
more than one band can be 
scored only once. Contacts 

made with "captive" stations, 

such as when operating in local 
nets, are not valid. 

EXCHANGE: 

OSO number, operator's 
name, and QCWA chapter iden-
tification (official number or 
name). Members not affiliated 
with a chapter should use "AL". 

FREQUENCIES: 

Any authorized amateur ire. 
quency is permissible. The fol• 
lowing suggested frequencies 
have been selected to minimize 
interference to others: 3530-
3560, 7030-7060, 14030-14060, 
21040-21070, and 28040-29070. 
These are selected as a starting 
place. When pileups occur, 
don't be afraid to go either side 
of these frequencies. 

SCORING: 

Each contact made with an-
other QCWA member will count 
as a single point. This year's 
contest has two multipliers. The 
first is the same as in years past: 
each chapter is a multiplier of 
one. The second is that DX sta-
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OSL OF THE MONTH 

Call us chauvinists, but the beautiful rendition of the New Hamp-
shire countryside on this attractive card wins WB1GGQ his choice 
of any book in 73's Radio Bookshop. 
Is your card a winner? To enter, place your card in an envelope 

along with your book selection and mail to 73 Magazine, Pine Street, 

Peterborough NH 03458, Attention: QSL of the Month. To be eligible, 
your entry must be sent in an envelope and must be accompanied by 
your book selection. 

tions are a multiplier of two. DX 
stations are defined as Europe, 
Africa, South America, Asia, and 
Oceania—the same as for WAC 
of ARRL. Contacts within your 
own country count only as a 
chapter multiplier. Final score is 
then the total QS0 points times 
the sum of the number of chap-
ters and DX stations worked. 

AWARDS: 

Plaques for the top phone and 
top CW scorers. Certificates will 
be given for the 2nd through 5th 
runners-up in both the phone 
and CW Parties. Standings and 
scores will be published in the 
QCWA News, issue of summer, 
1982. 

ENTRIES: 

Logs should include the fol-
lowing information: time (GMT), 
call, QS0 numbers, name, chap-

ter number or name, state or 
country. It is the responsibility 
of each contestant to provide a 
legible log, no carbon copies, 
and to list all claimed contacts. 

The total contacts for each page 
will be recorded at the bottom of 
each page. The total contacts 
for the Party should be recorded 
at the top right of the first page 
of the log. Log sheets will not be 
returned. Make sure you have 
correct postage when you mail 
your logs. Send logs no later 
than March 31st to: Pine Tree 
Chapter 134, Glenn Baxter 
K1MAN, Long Pond Lodge, Bel-
grade Lakes ME 04918. Separate 

logs and scores must be sub-
mitted for the CW and phone 
parties. 
Work as many QCWA mem-

bers as possible and apply for 
the several special QCWA certif-
icates which you have quali-
fied for in the QCWA Parties: 
Worked 50 States, Worked 60 
Chapters, Worked 100 Mem-
bers, and Worked 500 Members. 

WAS SSTV CONTEST 

Starts: 0900 EST February 13 
Ends: 2100 EST February 14 

Sponsored by amateur televi-
sion's A5 Magazine. Use all au-

NEWSLETTER CONTEST WINNER 

Humor is a key part of this month's newsletter winner. The 
National Hampoon, published by the Cleveland-based South 
East Amateur Radio Club, is chock full of puns, good-natured 
put-downs, and inside jokes. Editor KA8KTR is not above pok-
ing fun at himself or the 33-year-old club. Besides being fun to 
read, The National Hampoon provides a deluge of information 
about what individual club members are doing. Don't let your 
club's members fall into the trap of not reading each newslet-
ter. Try adding some life and humor; the readers will anxiously 
await the arrival of the next issue. 

thorized and recognized SSTV 
operating frequencies within 
the HF bands. Attempt to work 
as many SSTV operators from 

other states as possible during 
the 36-hour contest period. The 
emphasis is on quality, not just 
quantity. 

SCORING: 

Count 25 points per contact 
with 10 bonus points awarded 
for live exchanges of "mug-
shots," color two-way contacts, 
or 256 or 128 (1/2-speed) mode 
transmissions. Add 100 points 
for each new state listed. Alaska 
and Hawaii contacts count a 
bonus factor of 500 points! 

EXCHANGE: 

Station calls and signal re-
ports must be exchanged in vid-
eo format by either camera, key-
board, or light-pen generators. 

AWARDS: 

First-place winnner receives a 
3-year subscription (or renewal) 
to A5 Magazine, a framed Spe-
cialized Communication Certifi-
cate, and his photo published on 
the front cover of the magazine. 
Second- and third-place winners 
receive 1-year subscriptions and 
certificates. All contestants will 
receive gold certificates with 
submitted logs. 

ENTRIES: 

Submit actual or copies of 
contest log sheets by no later 
than March 1st to Contest Man-
ager, A5 Magazine, PO Box H, 
Lowden IA 52255. Official re-
sults will be published in the 
May/June issue of A5 Magazine. 
Those winners attending the 
Dayton, Ohio, Hamvention will 
be awarded certificates at the 
regular ATV Forum meetings. 

CO WORLDWIDE 160-METER 
CONTEST—SSB 

Starts: 2200 GMT February 26 
Ends: 1600 GMT February 28 

EXCHANGE: 

AS plus a three-digit contact 
number starting with 001. US 
stations include state and Cana-
dians include province. 

SCORING: 

US and Canadian stations 
count 2 points per QS0 with 
other W/VE/VO stations; DX con-
tacts are 10 points each. 
DX stations count 2 points per 

QS0 with stations in the same 
country and 5 points with sta-
tions in other countries. QS0s 

with W/VE/VO stations are 10 

points each. 
All stations count one multi-

plier point for each US state, VE 
province, and DX country. KH6 
and KL7 are considered DX. Fi-
nal score is total QS° points 
times the sum of multipliers. 

AWARDS: 

Certificates to the top scorers 
in each state, VE province, and 
DX country. Additional awards if 
the scores or returns warrant. 
Two plaques are being award-

ed by the West Gulf ARC, both 
for single operators, one for the 
highest scoring US station and 
the other for Europe. The World 
Champion in the contest will 
receive the John Doremus 
M AW Memorial Plaque from 
friends of M AW. This plaque 
may be won only once by the 
same station in a three-year 

period. 

PENALTIES: 

Three additional contacts will 
be deleted from the score for 
each duplicate, false, or unveri-
fiable contact removed from the 
log. A second multiplier will also 
be removed for each one lost by 
this action. 
Violation of the rules and reg-

ulations pertaining to amateur 
radio in the country of the con-
testant, or the rules of the 
contest, or unsportmanship con-
duct, or taking credit for exces-
sive duplicate contacts or multi-
pliers will be deemed sufficient 
cause for disqualification. Dis-
qualified stations or operators 
may be barred from competing 
in CO contests for a period of up 
to three years. 

ENTRIES: 

Sample log and summary 
sheets may be obtained from 
CO by sending a large SASE 
with sufficient postage to cover 
your request. It is not necessary 
to use the official form; you can 
use your own. Logs should have 
40 contacts per page and show 
time in GMT, numbers sent and 
received, and separate columns 
for QS° points and multipliers. 
Indicate the multiplier only the 
first time it is worked. 
Mailing deadline for SSB en-

tries is March 31st. Logs can be 
sent directly to the 160 Contest 
Director, Don McClenon N4IN, 
3075 Florida Avenue, Melbourne 
FL 32901 USA. Alternatively, 
they can be sent to CO. 160-
Meter Contest, 76 North Broad-
way, Hicksville NY 11801 USA. 
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W2 N S D/1 
NEVER SAY DIE 
editorial by Wayne Green 

from page 8 

"This section shall not apply to re-
ceiving, divulging, publishing, or util-
izing the contents of any radio com-
munication which is transmitted by 
any station for the use of the general 
public; or which refers to ships, air-
craft, vehicles, or persons in distress; 
or which is monitored pursuant to 
section 4(fX6) and which is received, 
divulged, or used in any investiga-
tion or enforcement action by the 
Commission." 

Explanation 

This amendment conforms §605 to 
§4(f) to accommodate proposed lan-
guage to permit use of volunteer 
monitors. 

Here is another way that ama-
teurs could help the Commis-
sion cut down on their costs. 
Not that they are spending a lot 
monitoring the ham bands these 
days anyway. ...and who needs 
'em? But with the rules changed 
so that amateurs could set up a 
monitoring system, we would 
be able to clean up a lot of 
miseries which are now plagu-
ing our bands. 
We have tens of thousands of 

retired hams and several thou-
sand more handicapped hams, 
all with loads of time on their 
hands and an eagerness to be of 
value. Well, here is a service that 
these hams could provide which 
would be priceless to us. I've 
talked with the FCC commis-
sioners about this and they 
seem to be enthusiastic about 
the concept. You see, not only 
could hams be organized to 
monitor the ham bands, but they 
could also assist the FCC moni-
tors in watching over some of 
the non-amateur bands, too. 
If we once started getting into 

this monitoring idea, it would 
not be long before innovative 
hams would start coming up 
with automatic band scanners 
and receivers which would be 
connected to microcomputers 
and would program themselves 
to listen for unrecognized trans-
missions. With digital receivers 
and frequency counters, it is on-
ly one more step to a system 
which will keep track of what 
signals are okay on what fre-

quencies and spot the anoma-
lies quickly so they can be 
identified. 
Not only would this be of 

great help for digging out 
emergency signals fast, but it 
would be even better protection 
against illicit transmissions in-
volved with spying and drug traf-
fic and so on. Coded transmis-
sions? We have some mighty 
sharp ham cryptographers who 
would love to have challenges 
like that. 
Why should the government 

spend wads of money doing 
something which we not only 
could do but probably could do 
better, and which we would 
enjoy doing? 
Yes, a ham monitoring sys-

tem would take some organiza-
tion, but it wouldn't be difficult 
to handle. Much of the work 
could be done over the air, with 
unknown signals spotted and 
triangulated via a ham net. And 
with hams everywhere, even the 
UHF channels could be watched 
over in every part of the country. 
This would raise hell with crooks 
using CB or HTs on commercial 
channels to coordinate crimes. 
There would be no safe frequen-
cy or place in the country for 
them. Pity. 

FRIENDLY CLUBS 

Several letters from readers 
have made mention of a situa-
tion which I've noticed in some 
clubs I've visited... a lack of 
friendliness. Oh, it isn't inten-

tional... but it is a drag. I sug-
gest that club officers take a 
good critical look at the way 
their club is working and start 
doing something about it. 

When someone new comes to 
a club meeting he (or she!) 
should be met by members and 
introduced around. Each person 
should have an identification 
badge so newcomers will know 
to whom they are talking. Mem-
bers of the club should be aware 
that it is their responsibility 
to go out of their way to 
be friendly with any new-
comers... to talk with them... 

show them around. Have the 
glad hand out. 
When the newcomer arrives, 

try to find out about him... his 

call, if licensed...or if he is not 
yet licensed and might be inter-
ested in coming to the club li-
cense classes. .. what bands he 
works...and so on. Then get up 
at the meeting and introduce the 
newcomer and tell about his 
background so the others will 
know him. Make a big deal out of 
the newcomer and he will be 
back. You won't be able to keep 
him away with a stick. 

In case you haven't noticed it, 
darned few hams are outgoing. 
The gregarious ham is unusual. 
Most hams are loners who may 
do just fine on the air, but are 
afraid to talk on a one-to-one ba-
sis. You should recognize this 
and gear your club meetings to 
overcome this situation. If you 
have a table where they can 
show their new and exciting 
QSL cards... that's a conversa-
tion breaker. Another table 
where they can show something 
they've built is another winner. 
Perhaps a spot to show off new-
ly-purchased ham gear... stuff 
that is just recently on the mar-

ket. Everyone is always interest-
ed in new rigs and gadgets. 
Anything you can work up in 
ways to get members showing 
and telling will break the ice and 
help everyone have a good 
time...and it is a good time at 
meetings which will bring 'em 
back alive next month. 

This isn't the time to get into 
the details on how to run a ham 
club, but I will just touch on 
some of the basics. Remember 
that when you are running a 

ham club you are in show busi-
ness. You want to keep for the 
board of directors as much of 

the dull business aspect of the 
club as you can, letting the 
meetings be times when you are 
entertaining the members. 
What is entertaining? Well, 

demonstrations of unusual 
modes of communications are 
winners. You probably have 
someone in the area who is 
working with slow scan and can 
knock the socks off the mem-
bers with color slow scan. Or 
perhaps some members are into 
computerized RTTY communi-
cations. Anything on 10 GHz? 
Any new antennas popped up 
which can be shown on a black-
board and explained? Slides of a 
Dxpedition are great fun. 

How much do the members 
know of what is going on in the 

450-MHz band? How about 220 
MHz? Anyone working with SSB 
on 2m? How about aurora DX-
ing, meteor-scatter DXing, 
moonbounce? 

Manufacturers will go a long 
way to show their products 
when they have something new. 
Keep your eye on the new prod-
ucts section of 73 and see 
what you can generate. They 
want to show their products and 
they also want to get feedback 
from your members on possible 
new products. They need both 
the sales and the input. 

DEREGULATION 

The interest in deregulation 
by the Commission got started 

back in 1974, triggered by the en 
banc hearing at which a group 
of amateurs testified as to the 
need for deregulation. This 
turned out to be a matter of do-
ing the right thing at the right 
time... as the Commission was 
just at that time getting interest-

ed in the concept. The hearing 
made clear the need for deregu-
lation of amateur radio, and the 
Commission started with our 
service, intending to use it as an 
example of what could be done. 

The hearing, by the way, was 

in response to the then-new reg-
ulations on repeaters, which 
were particularly onerous. Lack-
ing any initiative from the ARRL, 
I got representatives together 

from repeater groups all around 
the country to testify before the 
Commissioners. If anyone is in-
terested, I have a tape of this 
historical confrontation. The 
ARRL refused to participate, 
putting the effort down as naive 
and useless. The result was the 
biggest change in our rules ever 
brought about. 

Of considerable significance 
is a recent paper (August, 1981) 
from the FCC. This is a working 

paper on deregulating the per-
sonal and amateur radio servic-
es. The paper is quite candid... 
surprising in its frankness. 
There are some interesting con-
cepts ..."many. ...agree that 
the goals of expanding techni-
cal skills and manpower and ad-
vancing the radio art have fallen 
on hard times in recent years." It 
goes on, "If there is criticism of 
amateurs for not being tech-
nically more advanced, it could 
be misdirected. Perhaps one 
should place some of the re-

sponsibility on the regulations, 
not the licensees. Substantially 
more regulatory flexibility than 
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the service now has would be 
desirable." 
Frankly, that's an understate-

ment. 
The other day, on my way 

down to Florida to give a talk to a 
group of accountants who are 
using TRS-80 systems, I stopped 
by Tufts Electronics in Hudson, 
New Hampshire. Chuck recently 
moved from down near Boston 

to tax-free New Hampshire, thus 
saving nearby Massachusetts 

hams a bundle on their pur-
chases. The new Yaesu FT-208R 
HT had just arrived, so I bought 

one. 
As I punched up the channels 

on the synthesizer, program-
ming the unit to scan several lo-
cal repeaters and a simplex 
channel or two, I got to thinking 

about the whole two-meter US 
vs. Japan situation. Having been 
in the 2m ham field for over 40 
years, I remember how things 

got started. 

The first FM rigs were con-
verted commercial systems, 
mostly by Motorola and G.E.— 
monsters, dumped on us when 
the commercial two-way specs 
were changed, rendering tens of 
thousands of taxi and police 
transceivers obsolete. Then 
came a rig from I.C.E. (in Texas) 
which never got to first base... 
mostly because it didn't work 
very well. The next try was from 
Galaxy (Missouri). Though un-
stable and much too large, it 
sold reasonably well. The engin-
eering design was dismal. Ed 
Clegg, who had been building 

VHF equipment for us for years, 
came up with one of the better 
FM rigs of the time, but by then 
some of the Japanese equip-
ment was starting to arrive. 

!corn was designing very nice 
equipment, and it was selling 
well. Unfortunately, the com-
pany was taken to the cleaners 
by a crooked Arizona importer/ 
distributor. Nothing daunted, 
Mr. Inoue, the president of the 
firm, came to the US and 
shopped around for a new im-
porter. He also asked a lot of 
questions about what kind of 
new equipment was wanted... 
and listened carefully to the 

answers. The result was the 
IC-230, the first synthesized 
ham rig. Before that, the best-
selling rigs were from Standard 
and featured ever more crystal 
sockets. I got to where I had to 
have hundreds of crystals on 
hand to cope with all of the re-
peaters going on the air...and 
the many different rigs. 

Mr. Inoue said that he would 
some day be able to put a syn-
thesizer into an HT for us. Well, 
we knew it would happen, but it 
seemed like a dream. You know, 
there was a small outfit out near 
Buffalo, New York, which came 
up with a synthesizer early in the 
game, but they never really fol-
lowed up on it. It started out as a 
club project and then changed 
into a business. I think if they'd 
played their advertising right 
they could have developed into 
a large business by now with 
perhaps $50 million in sales. 

Another firm which had a 
crack at it and dropped the ball 
was Vanguard, down on Long Is-
land. Andre developed a synthe-
sizer to plug into the older rigs, 
but didn't take it the next step. 
It isn't really fair to put down 

US firms for losing the ball on 

One of the facts of business 
is that the more of the product 
you make, the cheaper it is to 
manufacture. When you double 
the production of a piece of 
equipment, the cost of making it 

goes down 15-25%. So this 
bunch of eager buyers in Japan 

has done two things to the ham 
equipment market. First, their 

enthusiasm has encouraged the 
Japanese firms to keep up a 
continuing development of new 
equipment. The volume of sales 
has forced American firms out 
of the market because the 
Japanese equipment has been 
both better and cheaper in 
most instances. 

Where the shoe really begins 

to hurt is that we are now seeing 
the results of the over 500,000 
Japanese hams and their enthu-
siasm. These chaps have now 

WARNING 

Due to numerous complaints received from readers who have 
dealt with Electronic Specialties, Inc., of Miami, Florida, we 
have discontinued their advertisements and urge all readers 
to use caution when dealing with this firm. 

FM equipment... or any other 
ham gear for that matter. You 
see, the Japanese went right on 
by us in the number of licensed 
hams, so their firms had a great 
advantage. Not only did they 
have more hams, but their hams 
were much more enthusiastic 
and active than we were. Ama-
teur radio really took hold in Jap-
an when they got rid of the 
Morse code requirement. Clubs 
sprang up in high schools all 
over the country, and today they 
have double to triple the number 
of active hams that we have. 
Further, their spirit is almost 

unbelievable. 

Have you even thought of go-

ing on a DXpedition? Well, the 
Japanese have organized DXpe-
ditions where they have had 
about 400 active hams going 
along and getting on the air! 

When you read the Japanese 
club magazine you find that it is 
packed for dozens of pages a 
month with pictures of club ac-
tivities and outings. We don't 
appear to have a single club in 
the US which even comes close 
to the enthusiasm which has 
spread through Japan...at 
least I'm not familiar with any. 
I've asked several times for pic-
tures of any outstanding club 
activities for publication in 
73... nothing yet. 

gone from high school through 
college, on into industry, and 
are wiping out the American 
consumer electronics industry. 
Their rate of graduation of en-
gineers, technicians, and scien-
tists has zoomed past ours. 
In this respect, amateur radio 

has let America down. If you 
stop and think about it, most 
technical career people get 
started in their teens. By stop-
ping the growth of amateur 
radio in 1963, with little since 
then, we have managed to kill 
off virtually a whole generation 
of technical people. Unless a 
person gets interested in elec-
tronics in high school, there is 
little reason for him to go into 
electronics as a career. So now 
we have a bunch of philosophy 
and liberal arts majors wander-
ing around looking for work... 
while our electronics industry is 
getting wiped out by Japan. 
There really isn't much we 

can do about the situation right 
now. We will be outgunned in 
technicians for some time to 
come. If we are going to get 
back into the driver's seat, we 
are going to have to figure out 
some way to get a whole genera-
tion of teenagers interested in 
technical careers. That's quite 
a challenge. 
In the meanwhile, as I go fur-

ther and further into the instruc-
tion book for the 208, I wonder 

what next in HTs. With the LCD 
display of the frequency, the 208 
should have a substantially 
longer battery life than the 207.1 
like the scanning system . . . just 
what I've wanted for years, 
wherein it scans, stops on a 
busy channel for a few seconds, 
and then continues scanning. 
You can set it up for a priority 
channel... for instance, I gener-
ally monitor 147.540 for simplex 
calls. They've even made the 

battery compartment so that 
you can open it without a coin. 

I picked up a mailing piece at 
Tufts which was rather clev-
er...and sad. The headline on it 
was, "Where have all the ama-
teur radio stores gone?" Then 
there are drawings of eleven 
graves with headstones for the 
eleven Greater Boston ham 
stores which have gone out of 
the ham business (or just plain 
out of business) in recent 
months. 
With the recent even further 

drop in new licensees...down 
around 35 % ... ham stores all 
around the country are folding. 
The ones that seem to be failing 
the most are those which had lit-
tle slogans such as, never un-
dersold... call for low, low 
prices...20% off. . and so on. 
You know, unless we do some-
thing about all this, amateur 
radio will soon be little more 
than a retirement playground for 
elderly hams. 
I admit to getting a bit frus-

trated when I visit some ham 
clubs and find that many of the 
members...old-timers,  of 
course...are prepared to resist 
any efforts to bring in new hams 
as much as they can. They don't 
want the QRM . . and they don't 
much enjoy talking to young 
hams...and don't want them 
trying to join their club. They 
would like to raise the code 
speed to 50 wpm and have every-
one coming in pass the Extra 
class license exam... and then 
get restricted to the CW bands 
for a few years. They like QST, 
not 73. These chaps are turning 
amateur radio from a friendly 

fraternity into an old farternity. 

Apropos of the mention of the 
1963 debacle, I looked back over 
my editorials and found that I 
had indeed predicted at the time 
that one of the results of the pro-
posed rules change would be 
the demise of a great many deal-
ers...and manufacturers. 
About 75°/o of the ham dealers 
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went out of the ham business as 
a result ...and most of the man-
ufacturers. It's interesting to 
see the old ads for Hammarlund, 
Hallicrafters, National, John-

ston, Squires-Sanders, Central 
Electronics, Lakeshore, Multi-El-
mac, United Transformer, Stan-
cor, Bud, Gonset, Polytronics, 
and so on. It sure wiped 'em out. 
The 208 is a great rig ... but it 

is not a breakthrough into any-
thing really new. If we're going 
to get amateur radio pepped up, 
we have to get into the 80s and 

digital communications tech-
niques. We really have nothing 
new to be excited about. FM is a 
bore for most of us... and heck, 
DX has been around for a life-
time. What have we that is really 
new and fun? We need some-
thing to get our juices flowing. 
What have you got? 

HAM WATCH REPAIR 

Eventually, those Casio C-80 
and C-90 watches run out of bat-
tery and need to get a battery re-
fill. The replacement of the bat-
teries isn't a really big deal... 
you can probably do it. Or, of 
course, you can fire it back to 
Casio for their $10 repair charge. 
Many jewelers are afraid of dig-
ital watches and claim they 
can't fix them. Tsk. 
You can run into a problem 

with the Casio watches in that 
they often do not start when you 
replace the batteries. You have 
to short out the battery cover 
and a nearby metallic dot 
marked "AC" with a wire, tweez-

ers, or even a paper clip to get 
the watch to start again. Jewel-
ers have gotten instructions on 
this, but often just don't want to 
be bothered...or didn't read 
the instructions. 
The C-80 and C-90 Casio 

watches, which I've written 
about before, are the ones 
which did the most to put both 
Texas Instruments and Commo-
dore out of the watch business. 
Casio came out with a $50 
watch which knocked the socks 
off everything else on the mar-
ket. More and more of us around 
the magazine are wearing the 
C-90, beeping away every hour 
in unison. 
My thanks to WB90JD for the 

battery information on the 
watch. 

GETTING RICH 

Firms which are publicly held 
have a problem that privately 
owned firms don't have to worry 

about: making ever more money 
to keep the stock prices high. 
This came to mind when I got 

a letter the other day. ... and not 
the first one...saying that the 
reason I want ham growth is so 
that I can make more money 
from 73 Magazine. Let's take a 
good look at that cop-out. 
First point. If I were interested 

in money, spending time on try-
ing to get amateur radio growing 
would be one of the last ways I 
would invest my time. The real 
money today is in microcomput-
ers, and the maximum return for 
hours spent is obviously in that 
field. Every time I start a new 
computer magazine, I generate 
a couple of million dollars more 
cash flow for us and bring em-
ployment to a bunch more peo-
ple. I also help the microcomput-
er field to grow by virtue of the 
communications I bring about. 
No, from a business point of 

view, I could care less whether 
amateur radio grows or not. If I 
were to fold up 73 Magazine, 
we'd make more money using 
the people and facilities for the 
much, much more profitable 
computer publications. But I'd 
miss a lot of fun... and amateur 
radio would lose a lot of articles 
and enthusiasm. 

Point Two. Even if we got into 
a great growth pattern and 73 
Magazine started to make a 
huge profit, the money would go 
toward my real goals, not to me. 
My goals are to provide educa-
tion through my publications 
and through any other media 
available. If I had a million to 

spare right now, I would quickly 
put it into the development of 
Hawthorne-Green Institute, a 
college to teach electron-
ics, communications, and 

computing. 
I seriously doubt if many read-

ers spend much less on them-
selves than I do. I do have to buy 
clothes so I look well, even if I 
begrudge the expense. That's 
part of being in business. My en-
tire life revolves around the 

business. I grab breakfast at my 
desk, have a business lunch al-
most every day... or else I eat 
an apple and cheese at my desk. 
Dinners are often with advertis-
ers, at ham clubs, computer 
shows, or on trips to visit manu-
facturers. I don't think my wife 
and I get together to eat dinner 
at home ten days a year. She, 
too, is wrapped up in our busi-
ness, and we share a two-room 
apartment in the old house that 
is our headquarters building. 

I'm serious about trying to get 
American technology back into 
the lead and I think I have the 
key to this. If you were in my 
shoes, wouldn't you feel that 
was a worthy goal? Further, I 
think it is a goal I can achieve. 
Probably the "richest" time of 

my life was back in the mid-50s 
when I was the editor of CQ and 
also the president of a small hi-fi 
manufacturing firm. I made a big 
$15,000 at that time, which is a 
whole lot more than I'm making 
now in today's dollarettes. I was 
able to support a home, family, a 
seaplane, an Arabian horse, a 
small yacht, and two Porsches. 
One of the things which I 
learned was that toys like those 
own you, not the other way 
around. The horse had to be ex-
ercised  every  day...and 
trained. The Porsches needed 
constant service, most of which 
had to be self-provided. The 
damned yacht had to be 
scraped and painted every year 
or so, the engine worked on, and 
so on. The plane? You have no 
idea of misery until you own 
your own plane. It cost more per 
year to own and run than any 
two of the other toys. It was fun 
and I'm glad I did it, but I'm all 
over wanting yachts and planes. 

Money has value only for 
what it can do towards my 
goals. If I can generate more, I 
can do more... and there is far 
more satisfaction in that than 
having a pocketful of hundred-
dollar bills...or a bankful. 
I have this dream of being 

able to help get amateur radio 
into more countries... as a way 
of helping those countries to 
grow. Countries have a desper-
ate need for electronics and 
communications experts... 
technicians, engineers, and sci-
entists. The best way, by far, for 
getting these needed people is 
via infection of teenagers with 
the virus of electronics... 
and that means amateur radio. 
It works! 

If the United States is going to 
stay on top over the next genera-
tion or two, we need to invest in 
technical people. I'm working on 
that via my push to get amateur 
radio and computer clubs into 
every high school in the country. 
I'm also working on it via my 
Hawthorne-Green Institute 
concept ... a college which is 
geared to the 1980s and 

90s...one which will feature 
high-speed concentrated educa-
tion in both technical matters 
and business. My aim is to pro-

vide the education which will 
bring us tens of thousands of 
entrepreneurs, all with elec-
tronics and computer back-
grounds. Let's see any country 
get ahead of us then! 

So, when someone puts me 
down as looking to make mon-
ey, agree with them...and 
point out that so far I have a 
good record of investing that 
money for the benefit of ama-
teur radio and computing... 
and, I hope you'll agree... for 
our country. 
My ideas on how a college 

should be are spreading. I'm get-

ting calls and visits from educat-
ors who are interested in the 

plan and who see it as a way to 
guide their schools into sol-
vency in the next few years. With 
many private colleges failing, 
some radical change is needed. 
My talks on the subject in Brazil 
and South Africa brought great 
interest, with invites to come 
back and get together with gov-
ernment officials to further pur-

sue the idea. 

No, if I was into a personal for-
tune, one of the first things I 

would do would be to stop writ-
ing editorials, which I'm sure 
would immediately increase our 
circulation by about 50%. The 
next would be to stop my cru-
sades, such as the very costly 
one twenty years ago to sell 
sideband to the readers—who 
hated it and felt that AM was the 
only way to go. Or the effort in 
1969 to get amateurs interested 
in a little-known mode: NFM and 
repeaters. While I published 
hundreds upon hundreds of arti-
cles on repeaters and NFM, or-
ganized FM symposiums, put 
out a repeater bulletin, and doz-
ens of books... the readers re-
volted, with about 20,000 drop-
ping the magazine in disgust. 
Oh, most of 'em came back, 
sending me notes saying that, 
golly, I'd been right, sorry about 
that. But it was rough going for 
several years. 
Not having a house or "family 

life" to take up my time, and not 
having a yacht, plane, horses, 
and dogs, I have the time to read 
so that I can keep up on comput-
er technology...time to keep 
dozens of business projects go-
ing .. to personally use comput-
ers, video cameras...to go ski-
ing occasionally, to travel... 
and even get on the air more 
than you might think. I have the 
time to write my editorials and 
even articles for other maga-
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zines. I can get to Florida to give 
a talk on computers to an ac-
counting group (expenses paid), 
to participate in a workshop on 
how to start special interest 
magazines (at the Folio show in 
New York)... to get to South Af-

rica and address data process-
ing professionals on the impact 

of microcomputers... and so 
on. I do have to give up some 
things which are important to 
most people in order to do what I 
enjoy. ... pursuing my goal of ed-
ucation for as many people as 
possible. 
It doesn't take money to do 

many of the things I do—just 

time management. I was able to 
set the 10.5-GHz record for 
states worked with borrowed 
equipment because I was will-
ing to go up a damned mountain 
at all hours of the day and night 
for skeds... freezing my galuc-
cis off. 
Of course, if I get a lot of stat-

ic about getting rich, I can al-
ways find some sucker to buy 
me out and go for a twenty-year 
sail around the world, charging 

$50 a contact to the Honor Roll 
hams, and live like a king. An en-
terprising ham can make 
$50,000 a year or more that way, 
as we have seen in the past. 

RTTY LOOP 
Marc I. Leavey, M.D. WA3AJR 
4006 Winlee Road 
Randallstown MD 21133 

One of the fastest growing 
phases of RTTY these days, at 
least as evidenced by the ques-
tions I receive from readers of 
this column, is "computerized," 
or at least video, RTTY. More 
and more, the amateur is getting 
away from the old grease-
monger of mechanical tele-
printer and turning to one of the 
new microcomputer systems. 

One of those systems hams 
appear to be turning to is the 
new Radio Shack TRS-80C(R), 
the so-called "Color Computer." 
Based on the powerful Motorola 
6809 central processing unit, 
the TRS-80C appeals to the ham 
on many levels. Until recently, 
however, little was available in 
the way of RTTY software for 
this computer. 
Now, Clay Abrams K6AEP, an 

author whose works are well-
known to the readers of 73, is of-
fering some rather nice software 
for the TRS-80C at reasonable 
prices. Appealing to both the 

RTTY and SSTV enthusiast, 
Clay has put together some 
rather nice packages. 

For the slow-scan television 
(SSTV) operator, Clay has three 
programs of varying degrees of 
capability. SSTV 7.2 converts 
the TRS-80C to an SSTV key-
board for sending frames of five 
lines each consisting of six 
characters. The next step up is 
SSTV 7.3, which expands the 
previous system to include an 
SSTV keyboard, color keyboard, 
video mixing, and joystick 
graphics. His ultimate system is 
SSTV 7.4, which allows gray-
level picture transmission and 
reception, color-picture recep-
tion, tape-save ability, and many 
other features. The cost? SSTV 

7.2 is only $20, and SSTV 7.3 and 
7.4 are $30 each. 

Not interested in SSTV, huh? 
Well, Clay has a few good RTTY 
programs, too! His bottom-line 
RTTY program, RTTY 7.01, al-
lows RTTY transmission and re-
ception in Murray and ASCII at 
all common rates. Three trans-
mit buffers, an RY buffer, and a 
CW identifier are also provided. 
All this for $20. Clay's top-
line program, RTTYCW, pro-

vides RTTY transceive, CW trans-
ceive, random code groups, 
split-screen display, multiple 
buffers, and tape saving. Requir-
ing an external demodulator and 
CW interface, the program sells 
for the lofty sum of $30. 

Interested? Drop Clay a line at 
Clay Abrams Software, 1758 
Comstock Lane, San Jose CA 
95124. Be sure to mention 
that you read about it in RTTY 
Loop, OK? 

Interest in older machines is 
still around. Chuck Euola 
K8YPU, of Redford Township, 
Michigan, is using an Altair 
680b. This M6800-based com-
puter was introduced shortly 

after the Altair 8800, the "origi-
nal" 8080 computer. Chuck is in-
terested in receiving RTTY with 
his 680b, and wonders if some of 
the programs published to run 
with other 6800 systems will 
work. Other than changing the 
I/O address, the biggest prob-
lem you may have is with the 
slow speed of the 680b, as the 
clock runs at 500 kHz, roughly 
one half to one quarter of most 
other 6800 systems. However, 
you might try halving the con-
stant in a delay loop, as calcu-
lated for a 1-MHz system, and 
then fine tuning as necessary. 
The program published in this 
column back in July, 1978, 
should work reasonably well. 

Not everybody likes a com-
puter, though. I have a letter 
here from Richard E. Christina, 
in Pahrump NV, who writes, "I 
need a transmitter strictly for 
RTTY  I would like about 200 
Watts, 100% duty cycle, tubes, 
vfo... I do not desire to use a 
computer at this time." 
Well, Richard, first of all, let's 

get our apples and oranges 
straight. The computer, if you 

use one, replaces the mechani-
cal teleprinter, not the transmit-
ter and receiver. No matter what 
method you use to display the 
RTTY signal, from an ancient 
Model 12 to a Whiz-Bang 6880 
Micro-Term, you still need a 
transmitter, receiver (or trans-
ceiver), and antenna to get on 
the air. 
Now, to the point of your 

question. A look through the 
back issues of 73 or any other 
amateur radio magazine or 
handbook will turn up many cir-
cuit descriptions for CW trans-
mitters. Basically, that's all a 
RTTY transmitter is: a CW, i.e., 

continuous wave, transmitter in 
which the frequency determin-
ing element is modified by the 
digital RRY information. Adding 
that modification to the vfo, for 
example, involves a simple 
diode-capacitor combination, 
called a "shift pot," that we have 
covered in this column several 
times in the past few years. 
As for the teleprinter itself, 

finding information on this ma-
chine or that can also take some 

VIOLET 

YELLOW 

BLK/GRN  

WHT/TLW 

RED/GRN 

W.T/TLW 

WMT/ BLK 

WMT/ BLU 

BRN/YLW 

GREEN 

RED 

GRAY   

ANT FRED 

• 
II? VAC 

doing. I have another letter here 
from K. D. Hardin KC5II, out in 
Albuquerque NM, who recently 
purchased a Teletype' Model 
3320 and is looking for data on 
hooking it up. The 3320 is the 
"I/O" version of the Model 33, 
and is a very useful machine. 
This machine is designed to 
work in a 20-mA loop, and con-
nection is via either a nine-
position terminal strip or a 
twenty-pin plug, located on the 
back of the call control unit. This 
is the right rear corner of the 
machine, as you face it. Fig. 1 is 
a diagram of the nine-pin strip, 
terminal strip 151411, at the rear 
of the machine. 

Unfortunately, not all Model 
33s are alike, and minor differ-
ences in the call control unit can 
lead to major difficulties in 
hooking the machine up. Manu-
als are available from several 
sources; see the ads in this mag-
azine for current availability. 

I have a note here from Jeffrey 
A. Maass K8ND, who relates 
that RTTY DXers will have an op-
portunity to add Anguilla (VP2E) 
to their DX totals between Feb-
ruary 23 and March 3, 1982. A 
group of contesters will travel to 
Anguilla to participate in the 
ARRL CW and SSB DX contests 
between February 15 and March 
10,1982, and will be taking along 
a complete RTTY station. Ama-
teurs using the calls VP2EV 
(OSL to K8ND), VP2EJ (OSL to 
WA8CZS), and VP2ED (OSL to 
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Fig. 1. Model 33 teletype hookup. 
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WB8VPA) will be operating in 
the time slot detailed above. 
Good luck! 

By the way, the number of you 
interested in RTTY DXing does 
seem to be growing. Not only for 
two-way communications, but 
for looking for those rare press 

and commercial stations, too! 
Lt. Mike Anderson, with the U.S. 
Navy in Europe, is one of those 
folks. So I am happy to let you in 
on a little tip. A few months 
back, I mentioned Tom Harring-
ton's book, World Press Servic-
es Frequencies, in this column. 
Available from the 73 Radio 

Bookshop at $5.95, this book 
contains listings of hundreds of 
commercial and governmental 
RTTY stations. One of the ser-
vices promised by Tom was to 
keep buyers updated of recent 
"finds" and changes to the 
listing. Well, I have received his 
latest listing, and it is quite a 

gold mine for the individual in-
terested in RTTY monitoring. 
Well, this month brought 

Groundhog Day! Did the ground-
hog poke his head out of 
Baudot, see his shadow, and 
ASCII for six more weeks of win-
ter? Who can say? (Murray can!) 
Find out here, in RTTY Loop! 

( NEW PRODUCTS ) 
TEN-TEC 2-KW 

ANTENNA TUNER 

Another first for Ten-Tec is 
a new 2-kW antenna tuner/swr 
bridge/power meter. The new 
tuner uses a reversible "L" con-
figuration with a silver-plated 
roller inductor, high-voltage vari-
able capacitor, and selectable 
fixed capacitors for greater ver-
satility in impedance matching. 
The design automatically pro-
vides a low Q minimum loss 

path when properly adjusted. 
Power ratings are 2 kW PEP and 
1 kW CW. Frequency range is 
1.8-30 MHz. Model 229 matches 
conventional 50-Ohm unbal-
anced outputs of transceivers or 
linear amplifiers to a variety of 

balanced or unbalanced load 
impedances. Antennas such as 
dipoles, inverted "V"s, long ran-

dom wires, windoms, beams, 
rhombics, mobile whips, Zepps, 
Hertz, and similar types can be 
matched. A built-in balun con-
verts one antenna to a balanced 
configuration if desired. 
The built-in swr bridge and 

dual-range power meter indi-
cates swr from 1:1 to 5:1 and 
power from 10 to 2000 Watts. 
Front-panel controls are vari-

able capacitor with spinner 
knob, roller inductor with spin-
ner knob, 11-position bypass/hi-
lo capacitor select switch, 4-po-

sition antenna selector switch, 
swr sensitivity, forward/reverse 
switch, 2000/200-Watt power 
range switch, and swr/power 
meter switch. 
Rear panel includes coax in-

put connector, four coax anten-
na connectors, three thumb-
screw-type connectors for 
single wire and balanced line, 
ground connector, and 12-V dc 
input for dial lighting power. 
Styling matches the Ten-Tec 

Omni transceiver and Hercules 
linear amplifier with black and 

bronze front panel with blackout 
lighting, satin-finish wrap-
around aluminum bezel, black 
textured vinyl-clad aluminum 
clamshell top, and bottom with 
fold-down stainless steel bail. 

Size: 61/2" H x 12 3/4" W x 13 1/2" 
D. Wt.: 9 lbs. 
For full information, write 

Ten-Tec, Highway 411 East, 
Sevierville TN 37862. 

MFJ-401 AND 
MFJ-405 ECONO KEYER II 

The MFJ-401 and MFJ-405 

Econo Keyer II from MFJ Enter-
prises is a new full-feature econ-
omy keyer using the Curtis 8044 
IC for reliability. The MFJ-401/405 
Econo Keyer II has a much 
easier to use design and layout 
than the old Econo Keyer line. 
All controls are located on the 
front panel where they are easy 
to find and use. 
The MFJ-401/405 Econo Keyer 

II has front-panel controls for 
both speed and volume. The 
on/off switch and auto/semi-
auto switch is on the front 
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The Ten-Tec 2-kW antenna tuner. 

The MFJ-401 Econo Keyer II. 

panel. This switch lets you use 
the Econo Keyer ll like a bug or it 
can be used to make tuning 

more convenient. A red LED indi-
cates when the MFJ-401/405 
Econo Keyer ll is on. It may be 
used with an internal 9-volt bat-

tery or any source of 5-9 V dc. 
Circuitry is provided for both 
grid block and direct keying. 
This features lets the keyer work 
well with tube-type and solid-
state rigs. 
The MFJ-405 Econo Keyer II 

has a built-in clear lucite paddle 
and a jack on the back for an ex-
ternal iambic paddle. The 
MFJ-401 does not have a built-in 
paddle, but all other features are 
the same. 
For more information, con-

tact MFJ Enterprises, Inc., 
PO Box 494, Mississippi State 
MS 39762. Reader Service 
number 478. 

LNR DOWNCONVERTER FOR 
SATELLITE COMMUNICATIONS 

The new Model DC4-E1 is a 
high-performance, low-profile rf 
to i-f converter especially de-
signed for small terminal satel-
lite Earth stations. Available in 
single thread and redundant 
configurations, this unit offers 
low phase noise and good fre-
quency stability for digital and 
voice carriers, such as OPSK 
and FM-SCPC. The DC4-E1 is 
compact, measuring only 1-3/4" 
in height, and is designed for 
19" rack mounting. Interfaces 
are coax connectors, so that the 
signal may be carried on low-
cost coaxial cable. FET LNA 
power on the rf input connector 
is available as an option. 
Low translation phase noise 

is ensured by an internal crystal-
controlled phase-locked oscil-
lator. Additionally, designed op-
timization ensures minimal in-
termodulation distortion. Each 
converter module is self-con-
tained, including power supply. 
The unit is designed for unat-
tended operation and has a re-
motable summary alarm and 
front-panel monitors for key op-
erating parameters. LNR is a 

73 Magazine • February, 1982  135 



FREQUENCY CONVERTER 

The LNR frequency converter. 

leading manufacturer of tele-
communications equipment for 

satellite Earth stations. 
For more information, please 

contact LNR Communications, 
Inc., Marketing Department, 180 

Marcus Blvd., Hauppauge NY 

11787. Reader Service number 
480. 

NEW TOWER TRAILER 

For those special situations 
that require communications 
tower mobility, Aluma Tower Co. 
introduces an all-steel trailer for 
transporting and erecting any 
Aluma Tower Co. aluminum or 
steel tower. Ideal for Field Day, 
civil defense, remote signal test-
ing and many other situations, 
the tower/trailer combination is 
easily towed. Once in place, the 
tower is tilted up and cranked in-
to position. The trailer acts as a 
secure base. 
For more information, con-

tact Aluma Tower Co., 1639 Old 
Dixie Highway, Box 2806, Vero 

Beach FL 32960. Reader Service 
number 482. 

PORTABLE RTTY/CW 
TERMINAL 

HAL Communications Corp. 
is pleased to announce the new 
CWR685A Telereader portable 
RTTY/CW terminal. Featuring 
compact size and 12-V dc opera-
tion, the CWR685A is just the 
thing for the traveling RTTY am-
ateur who wants to "take it with 
him." A green phosphor 5" dis-
play is built into the small 

12-3/4" x 11"x 5" main cabi-
net, as is a RTTY modem for 3 
shifts, both "high" and "low" 
tones. The keyboard is separate 

and connects with a 3-foot cord 
to the main unit. Advanced fea-
tures such as programmable 

HERE IS messages, type-ahead 
transmit buffer, and automatic 
transmit-receive control are in-
cluded with the Telereader. The 
CWR685A can easily be slipped 
into a suitcase for a ham outing. 
In the home shack, the Tele-

The Aluma Tower trailer. 

The HAL portable RTTY/CW terminal. 

reader consumes little space 
and can be connected to an ex-
ternal monitor and parallel 
ASCII printer for even more ver-
satility. 

For more information, con-
tact HAL Communications 
Corp., Box 365, Urbana IL 61801. 

Reader Service number 479. 

SUPERCW 

Frontier Enterprises has in-
troduced SUPERCW, a comput-
er-aided instruction program for 
the TRS-80 Model I or III micro-
computer. Sound and graphics 
are combined to teach the user 
International Morse Code. By 

progressively increasing the 

copy speed, SUPERCW brings 
the user to 20 words per minute 
in as little as 72 hours of 
practice. 
The disk-based SUPERCW 

package requires a 32K, 1-disk 
system. Features include ran-
dom or plain text practice, sam-
ple testing, and provision for 
multiple users. For more infor-
mation, contact Frontier Enter-
prises, 3511 Gallows Road, Falls 
Church VA 22047. Reader Ser-
vice number 483. 

MOBILE HT CHARGER 

Mobile amateurs can operate 
and recharge their hand-held 
radios anytime with the new HT 
Power-ChargerTm from Valor En-
terprises. They simply insert the 
charger into the lighter socket 
and attach the mating plug to 
the radio. It will charge hand-
held radios in less than an hour. 
The HT Power-Charger is not 
just a dropping resistor and 
diode, but a pair of transistors in 
a variable current regulator that 
is self-adjusting depending on 
the batteries' state of charge. 

Mobile amateurs will appreci-
ate the convenient package—all 
circuitry is enclosed in the plug 
with no box dangling on the 
cord. The HT Power-Charger 
features a built-in LED to in-
dicate lighter socket function, 
with a five-foot connecting 
cable and plug to mate with the 
radio. There are six models de-
signed to fit most popular ama-
teur hand-held radios. 

For more information, con-
tact Valor Enterprises, Inc., 185 
W. Hamilton Street, West Milton 
OH 45383. Reader Service 
number 481. 

Valor Enterprises' mobile HT 
charger. 
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WATCH FOR OUR NEW PRODUCTS 
COMING SOON 

r 

1prbit 

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 S1 to cover First Class Postage 
and handling to: Orbit, 221 Long 
Swamp Rcad, Wolcott, CT 06716. 

r 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 

El Address change only  L.: Payment enclosed 
0 Extend subscription 
0 Enter new subscription  0 Bill me later 
— 1 year $25.00 (Canada $27, Foreign S35/US funds) 

It you have no label handy, print OLD address here. 

—.1 

Name  Call   

Address   

Li. City  State   Zip   

print ;\ I it' address here: 

Name  Call   

Address   

City  State   Zip 
321 B6 

HAL 2304 ',,Az DOWN CONVERTERS (FRE° RANGE 2000/2500 M-
2304 MODEL 01 KIT BASIC UNIT W/PREAMP LESS FIOUS'NG  $4995 
2304 MODEL 12 KIT r.fl preampi  $5995 
2304 MODEL 03 KIT  In High Gain preampi  $69.95 

MODELS 2 & 3 W,TH COAX FITTINGS IN & OUT AND W,T ,-4 wEATHER PRUOt  ',/•E CAS' 
HOUSINGS 
FACTORY WIRED & TESTED  $50 additional 

BASIC POWER SUPPLY 
POWER SUPPLY KIT FOR ABOVE WITH CASE 
FACTORY WIRED & TESTED 

ANTENNAS & OTHER ACCESSORIES AVAILABLE SEND FOR MORE INF L. 

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO MAKE YOUR 
COUNTER COMPLETE HAL-600A 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 I 001% UTILIZES 10-MHz 
F̂+STAL 5 PPM  COMPLETE KIT $109 

FREE: HAL-79 CLOCK KIT PLUS AN INLiNE RF PROBE WITH PURCHASE OF ANY FRE 
OUENCY COUNTED 

PRE-SCALER KITS 
HAL 300 PRE  (Pre-drilled 0-b0 board and all components)  S14.95 
HAL 300 AJPRE   (Same as above but with preamp)  S24 95 
HAL 600 PRE  (Pre-drilled G-10 board and all components)  $29.95 
HAL 600 AJPRE  .. (Same as above but with preamp).  $39 95 

HAL-1 GHz PRESCALER,  u-.  OUT 
•  . • Fly '000 OPERATES ON A S'"E  .  •-•  • 

PREBUILT & TESTED $79.95 

$19 95 
$24 95 
$34 95 

TOUCH TONE DECODER KIT 
HIE,HLY STABLE DECODER Eul GOMIS& TH2S,DED PLATED THRo AND SOLDER FLOWED 
G-10 PC BOARD 7 567 s 2-7402 AND ALL ELECTRONIC COMPONENTS BOARD !was 
URES 3 '  • ' NCHFS HAS 12 LINES OUT ON( Y S39.95 

NEW — 16 LINE DELUXE DECODER  $69 95 

DELUXE 12-BUTTON TOUCHTONE ENCODER KIT UTILIZING THE NEW E,E.• 
7206 CHIP PR,.  IS BOTH VISUAL AND AUDIO INDICATIONS' COMES WITH ITS OWN 
pTMEEOT-ETONE ANOD,ZED ALUMINUM CABINET MEASURES ONLY 2 3,4" • 3-3,4" COM 
LE   WITH TOUCH-TONE PAD BOARD CRYSTAL CHIP AND ALL NECESSARY COMP() 
NENTS TO FINISH THE KIT  PRICED Al $29.95 

NEW — 16 LINE DELUXE ENCODER  $39.95 
FOR THOSE WHO WISH TO MOUNT THE ENCODER IN A HAND-HELD UNIT THE PE rap 
MEASURES ONLY 9E16" E • • 4- THIS PARTIAL KIT WITH PC BOARD CRYSTAL  •• 
AND COMPONENTS  PRICED AT S14 95 

ACCUKEYER (KIT) -••  -- V IS A REVISED VERSION OF THE VERY POPuLAE, 
WB4VVF ACCUKEYER oE• • '.3„ • :SCRIBED BY JAMES GARRETT IN CST MAGAZINE 
AND THE 1975 RADi0 AMA 1L uR 5 HANDBOOK  $15.95 

ACCUKEYER — MEMORY OPTION KIT PROVIDES A SIMPLE LOW COST METHOC, 
OF ADDING MEMORY CAPABILITY TO THE WB4VVF ACCUKEYER WHILE DESIGNED FOR 
DIRECT ATTACHMENT TO THE ABOVE ACCUKEYER IT CAN ALSO BE ATTACHED TO AN) 
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY  $19.95 

BUY BOTH THE MEMORY AND THE KEY€E1 AND SAVE COMBINED PRICE ONLY $32.00 

PRE-AMPLIFIER 
HAL-PA-19 WIDE BAND PRE AMPLIFIER, , 200 MHz BANDWir -  30B 
POINTS1 19 dB GAIN  FULLY AsSEMBLED AND TESTF D 58,95 

t il t CLOCK KIT — HAL 79 FOUR-DIGIT SPECIAL - $7.95. 
OPERATES ON 12 VOLT AC (NOT SUPPLED, PROVISIONS I •  ,-'•" 
ALARM OPERATION 

6-DIGIT CLOCK • 12124 HOUR 
COMPLETE KIT CONSISTING OF 2 PC G TO PRE-DRILLED PC BOARDS I CLOCK CHIP E 
END COMM CATH READOUTS 13 TRANS 3 CAPS 9 RESISTORS 5 DIODES 3 PUSH 
BUTTON SWITCHES POWER TRANSFORMER AND INSTRUCTIONS DON T BE FOOLED 
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  SE, 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"  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 
no-votiAc  $2.50 
SHIPPING INFORMATION: ORDERS OVER $25 WILL BE SHIPPED POST 
PAID EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUEST. 
ED. ON ORDERS LESS THAN $25, PLEASE INCLUDE ADDITIONAL $2.00 
FOR HANDLING AND MAILING CHARGES. SEND 209 STAMP FOR FREE 
FLYER. 

VISA 

DISTRIBUTOR FOR 
Aluma Tower • AP Products 

(We have the new Hobby•Blox System 

, HAL-TRONIX • 

P. 0. BOX 1101 
HAROLD C. NOWLAND  SOUTHGATE. MICH. 48195 

WEIZXH  PHONE (313) 21'6-1782 
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BEEPER III The Professional Touch 
Comes to Amateur Radio! 

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 

(100/0 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 

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 41/296 sales tax. 

Prices subject to change without prior notice. 

"D P Ammo, 

r3O7 

DEBCO ELECTRONICS 
P. 0. BOX 9169 DEPT. K 
CINCINNATI, OHIO 45209 
Phone: (513) 531-4499 

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.... $29.05 ppd 

peep io ,dics, • •  •••  ' 
indicitle Mt, uC' 

• Perfect tor imy Pena in cki•ing  nels 
emeidencies, and under noisy cOnditiOns' 

•Oreel for VHF UHF, an essential to' any 

• Si▪ mple noOk.uP' SP 3 Plugs Into Tour nil 
•  cOnneCtOt your nu< piudS onto BP 3, 

• Designed Or instant nook up to tne Man 
da d it pin nu< connector easily modified 

eitn suPPlied dstf 
• Works with any radio where PTT  if 
grounded to l(MT Virtually ell modern 

• C IS., the an CMOS cirCuitry to, 10. 
posser operation OF proof , 

• One 9,011 Pottery not included) Pews , 
BP 3 'Or up to en• 

•Srtiall compact construct, . 2 3.11 
0-313  I 7132' 

• eve,lable  M ed Only  Or CuIllern fur 
reeeillef use COnunere 

All models are assembled/tested and carry a 90 day limited warranty. We 
Ship FIRST CLASS/INSURED and we PREPAY shipping in the U.S. Dealer 
inquiries invited. Ohio residents please add 5% sales tax. Check or money 
order only. 

INC. 
3148 Dorf Drive, 

Dayton, Ohio 45418 

Two-meter H.T. Amplifier Kit 

ask about 
our other 
UHF & VHF 
amplifier kits 

1.5 watts in-20 out 
COP BNC in—SO-239 out 
small size: 1-3/16" x 3" x 4-1/2"  1. 
Class C or AB1 

4%9 1398 Edwards Ave 
Lakewood, OH 44107 

QR0 ENGINEERING  (216) 221-9500 

APARTMENT BLUES? 
Get on the air NOW! 

with 

HANDBOOK OF APARTMENT OPERATION 
by Dan Fox, W2100 

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 $12.50  S1.50 p&h Check, MC. VISA (cardtklate) 

to Wessex Publishing Co. Dept. B9 

POB 175 N. Chelmsford, MA. 01863 

UNS CR A MBLE 

SCANNER ACCESSORIES 
FREE LITERATURE 
501-623-6027 

ONE, INC., RT. 7, BX257  1 

HOT SPRINGS, ARK. 71901 

POLI CE CO DE 
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MILITARY SIGNAL GENERATORS 

HAM HELP 
I am in need of a schematic or 

instruction manual for a MARC 

multiband radio receiver. I will 
pay copying and mailing 

expenses. 

Scognamiglio Vincenzo 

Piazza Trieste e Trento, 17 

80046 S. Giorgio A Cremano 
Naples, Italy 

I am in need of information on 

the Galaxy V MK3, conversion 
details for an Aerotron trans-

ceiver, and information on inter-
facing a TRS-80 to a Model 15 
printer via an M-80 interface. 

Tom Van Schuyler WA2LOJ 
57 Needle Lane 

Levittown NY 11756 

I am in need of manuals for a 

Gonset  3 1 36,  an  Ameco 
50-220-MHz vfo, and a Seco 520 

antenna tester. 

Orb o Taylor WA8HWM 

18412 N. 148th Ave. 

Spring Lake MI 49456 

I need help interfacing a DEC 

(Digital Equipment Corp.) dot 

matrix printer, LA-30 (1972 vin-
tage). I have no schematic or 

configuration info, and can't 
seem to shake one loose any-

where. I will pay for copies and 

postage. 

Stephen F. Gent WB2VKL 

Berry Rd 

Fredonia NY 14063 

I am in need of a service 

manual or wiring diagram for a 
Hallicrafters S120A receiver. I 
will copy your original and 

return it to you. 

Bill Suffich W4UUC 

55 So. Carlen St. 

Mobile AL 36606 

I would like to phone QS° 
with anyone into weather fax 

recording. 

Dante Ventriere KA4JRE 
17831 NW 81 Ave. 

Miami FL 33015 

WORK THE U.H.F. BANDS 
Add a transverter or converter to your existing 10m, 6m or 2m equipment,.. 
Choose from the largest selection of modules available for DX, OSCAR, 
EME, ATV. 

TRANSVERTERS MMT 50-144 $234.95 
MMT 144-28 $219.95 

MMT 432-28 (S) $319.95 
MMT 439-ATV $379.95 

MMT 1296-144 $399.95 

OTHER MODELS AVAILAB1 

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 i desense 
Use MMF200-7 $42.95 
Stop receiver IMD birdies 

PSF432 $59.95 

ANTENNAS 
420-450 MHz J-beams 
48 el. 15.7 dBd $75.75 
88 el. 18.5 dBd $105.50 

70/MBM 48 
1250-1300 MHz loop yagi 1296-LY $49.75 
Send 36c stamps for full details of all our VHF/UHF items. 

Transverters  0 111111111  
Converters  VISA _ 

Antennas 
Crystal Filters 

Pre-selector filters 
Low-pass Filters 
Varactor triplers 
Pre-amplifiers 

Spectrum International, Inc. 
Post Office Box 10845  4 i/ 

Concord, Mass, 01742 USA 

RECONDITIONED AND LAB CALIBRATED- 7  
'S-510/U RANGE 10 MHZ THRU 420 MHZ AM/CW OR PULSE MODULATION CALI 
BRATEDATTENUATOR, MILITARY EQUIVALENT TO HP608D  $ 375.00 
TS-621/LIRM-52, RANGE 38 TO 7 GHZ. AM/PULSE MODULATION. CALIBRATED 
ATTENUATOR, MILITARY EQUIVALENT TO HP61 8A  345.00 
HP606A RANGE 50 KHZ THRU 50 MHZ AM/CW. CALIBRATED ATTENUATOR  445075..0000 
Hp612A. RANGE 450 THRU 1230 MHZ. AM/PULSE MODULATION. CALIBRATED 
ATTENUATOR 
Hp614, RANGE 900 THRU 21C0 MHZ AM/PULSE MODULATION. CALIBRATED ATTEN 
uATOR  345.00 
uRM-25, RANGE 10 KHZ THRU 50 MHZ AM/CW. MODULATION 400 & 1 KHZ 
CALIBRATED OUTPUT. PRECISION 50 OHM STOP ATTENUATOR  285.00 
uRM-26, RANGE 4 MHZ THRU 405 MHZ AM/CW MODULATION. CALIBRATED 
ATTENUATOR  29590 
S.497iuRR. RANGE 2 MHZ THRU 50 MHZ CALIBRATED ATTENUATOR, AM/CW 
MODULATION. MILITARY VERSION OF MEASUREMENTS MODEL 80  225.00 
SG-13/11. AIRCRAFT VOR/ILS, RANGE 108 THRU 135.9 MHZ AND 3299 TO 335 MHZ 
OUTPUT SIGNALS INCLUDE VOR. LOC. GLIDESLOPE AND 1000 CPS, SAME AS COL 
INS 479T-2 OPERATES FROM 28 VDC AT 3'4 AMPS BENCH POWER SUPPLY OR AIR 
CRAFT BATTERIES, IDEAL FOR AIRCRAFT RADIO REPAIR  295.00 
sGIAIARN, AIRCRAFT RADIO SIG GEN WITH PP-34&ARN 115V/60 HZ P/S. RANGE 88 
THRU 140 MHZ AND 110 1 TO 114.9 MHZ IN 10 KHZ STEPS. CALIBRATED OUTPUT 
400/1000 HZ MODULATION INT OR EXT. MILITARY EQUIVALENT TO BOONTON 21 IA 

345.00 

SG-12/U. RANGE 20 MHZ THRU 100 MHZ. METERED AF OUTPUT 0-5V METERED 
DEVIATION 0-100 KHZ PERFECT FOR LOW BAND FM RADIO SERVICING OR USE TO 
REPAIR YOUR PRC GRC. VAC, FM RADIOS  165.00 
ABOVE SIGNAL GENERATORS ARE OF EXCELLENT QUALITY, BUILT TO MIL/SPECS 
0S-1211USM•140. OSCILLOSCOPE WITH MX3078/USM HORIZ CHANNEL PLUG-IN AND 
514-2930 DUAL TRACE PLUG-IN. 5-CRT, INTERNAL SWEEP. 24 CALIBRATED RANGES 
WITH SWEEP EXPANSION. TRIGGER MODES. CALIBRATOR. DC-22MHZ. HOUSED IN 
VENTED AIR COOLED CABINET. SIZE 22"L  14"H  19-W, A BEAUTIFUL MILITARY 

295.00 
49.00 
75.00 
95.00 
45.00 
125.00 
65.00 
345 00 

OSCILLOSCOPE AT A GOOD LOW PRICE 
'S-2B/U TELETYPEWRITER TEST SET 
Hp803 VHF BRIDGE 
SIERRA 1260 FREQUENCY SELECTIVE VOLTMETER 
H p4 158 STANDING WAVE INDICATOR 
uPM-68 RADAR TEST SET 
uRM-32A FREQUENCY METER 125KHZ THRU 1000 MHZ 
HP741A AC/DC DIFFERENTIAL VOLTMETER DC STANDARD 

FOB OTTO NC, 30 DAY MONEY BACK GUARANTEE 

WE ACCEPT MC VISA OR CHECK PHONE BILL SL EP (704) 524 75' , 

Slop EledlORICS Company 
P. 0. BOX 100, HWY 441, DEPT. 73 
OTTO, NORTH CAROLINA 28763 

Electronic Distributors  , 367 

DOLLAR SAVER/SPACE SAVER  1 
WELZ SP-300 SWR & POWER METER 

1.8 to 500 MHZ/1 W to 1 KW 
44. 

NM  =1 

WELL 

Exclusive cross over frequency range 

3 Transmitter/3 Antenna Connectors. 
One SW R/Power for the serious amateur who operates all bands, 111 

to 450 MHz 

Serious Dealers Listing Available. 

1.1. . 0. O D. 

,•• 318 

1275 N. Grove St. 
Anaheim, Cal. 92806 
(714) 630-4541 

NOTE: Pr c, Specifications subject to change without notice anti 
obligation. 
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Hi Pro Mk II 
LB-VHF-UHF REPEATERS 

11: 
—NEW-

- • 

SMALL SIZE 
3-7/8 x 6-1/8" 

46 

1.  . 

•:•E• • 

Hi Pro RECEIVER and 
NEW  HI PRO TRANSMITTER 

DESIGNED FOR REPEATER 
SERVICE WITH EXCELLENT 

AUDIO, STABILITY, 

HARMONIC REJECTION, 

AND LOW 

SIDEBAND NOISE. 

ADJUSTABLE 

POWER 

OUTPUT— 

UP TO 5 WATTS 

FROM THE 
EXCITER BOARD 

COOL OPERATION 

THIS EXCITER IS USED TO DRIVE THE HI PRO 25 WATT 
POWER AMPLIFIER AND IS AVAILABLE KIT OR 
ASSEMBLED 

SOON TO BE FCC TYPE ACCEPTED 

NEW SUPERIOR RECEIVER AND TRANSMITTER SPECIFICALLY DESIGNED 
FOR REPEATER SERVICE. ADJUSTABLE TRANSMITTER POWER, FROM 1 
TO 25 WATTS MINIMUM OUTPUT WITH EXTREMELY COOL OPERATION. 
—AUTOMATIC BATTERY BACK UP SYSTEM CAPABILITY WITH BATTERY 
CHARGING AND REVERSE POLARITY PROTECTION.—NOW WITH A FULL 
COMPLIMENT OF INDICATORS AND STATUS LIGHTS. 100% DUTY CYCLE— 
ADVANCED REPEATER SQUELCH SYSTEM NO CHOPPING, POPPING, OR 
ANNOYING REPEATER KEY UPS DURING LIGHTNING STORMS.—DIE CAST 
ALUMINUM R.F. ENCLOSURES—SMALL SIZE 51/. X 19 X 13"—HIGH QUALI-
TY LONG LIFE DESIGN  — AMATEUR DISCOUNTS AVAILABLE— 

NOW USED IN ALL HI PRO REPEATERS 
TRANSMITTER  ALSO AVAILABLE IN KIT FORM 

HI PRO RECEIVER 
THIS RECEIVER IS THE 

HEART OF THE REPEATER 

AND BOASTS SUPERIOR 

SQUELCH ACTION NEEDED 
FOR THIS TYPE OF 

SERVICE, EXCELLENT 

SENSITIVITY, STABILITY 

AND SELECTIVITY 

USE THIS RECEIVER 

TO REPLACE THAT 

TROUBLESOME RECEIVER 
IN YOUR PRESENT 

REPEATER. 

WRITE FOR COMPLETE SPECIFICATIONS ON OUR FULL 

LINE OF ACCESSORIES AND LOWER COST 

REPEATERS 

NEW 

MAGGIORE ELECTRONIC LAB. 

SMALL SIZE 
3-7/8 x 6-1/8" 

590 SNYDER AVE. 
WEST CHESTER, PA. 19380  PHONE 215-436-6051 

Universal Coninsunications 

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, If. amplifier and no-drift crystal-con-
trolled oscillator. We recommend this unit for experi-
enced  kit  builders.  12v  Stationary  Power 
Supply ...$24.95 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. 

Uc 
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  $54.95 
Overall 25 dB gain. Partial assembly required Shipped 
UPS (ground) only. 

DL-2000 SATELLITE RECEIVER  $749.95 
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 CDST; MON-FRI  (817) 265-0391 INFORMATION 

Hope to see you 
in Miami 

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

UNIVERSAL COMMUNICATIONS TX 76004-0339  _ } 
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AN OASIS IN A SEA OF 
TECHNICAL JARGON 

Are you on the verge of drowning in the flood of 
technical information about computers in the 
marketplace? Wayne Green Inc. can help! 
Desktop Computing is here, and each month will 
explain all about computers without the "com-
puterese." 
Desktop Computing will cut through the techni-

cal hocus-pocus to bring you all the 
information you need to take advantage 
of the computer age. Thousands of 
businessmen, like yourself are saving an 
amazing amount of money as they find out 
that computers do things faster, provide 
access to more information, 
and allow a smaller staff 
to do more work. 
You can provide 
more services at a 
lower cost than 
you have ever been 
able to do before. 
Now is the time for 
you to get in on the 
savings with the "plain 
language" information that 
only Desktop Computing 
can offer you. 

Ari‘ 

• - - 
Desktop Computing 

For You: 

f 

0 Check/money order  „ Mastercard  Visa 
0 American Express 

Name   

Address   

Cos   State  /11, 

Signature  Fxp Date   

Card I  Interbank,   

The real bargain is that all the "plain language" 
information you need about computers is available 
for only $24.97 for a 12 issue, year subscription 
that is tax deductible! 
To order, fill in the coupon below. A photocopy 

of the coupon is acceptable. Introduce your friends 
to Desktop Computing—it 

makes a great gift! We accept 
Mastercard, Visa, American 

Express and personal checks or 
money orders. If you're not 
delighted with Desktop 
Computing, we'll refund 
the unused balance of 

your subscription. 
Take advantage of this 
no-risk offer today. 

After all, how 
often does your 
own personal 

oasis come along? 

Mail coupons to: 
Desktop Computing 

Subscriptions 

Box 917 
Farmingdale, NY 11737 

One year, 12 issues of Desktop Computing, only $24.97. 
Your first issue will arrive after receipt of payment. 

Canadian, one year/US funds only $26.97; Foreign, one 
sear/US funds only $34.95. 

'17.?sr lit rainr  74411. 76:; 

;.' 

Desktop Computing 

For a Friend: 

Please enter a subscription as my gift to: 

Name 

Addres   

City   

I DO 

State   Zip  

DO NOT WANT A GIFT CARD ENCLOSED IN MY NAME 

' 

322B6 I 

r See List 01 Advertisers on page 114 

Box 917, Farmingdale, NY 11737  PLEASE SEND IN BOTH COUPONS WHEN ORDERING FOR A FRIEND. 
—  —  
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MKB-2000 

MORSE 
RTTY 
ASCII 

• ••••r 

QUALITY AT AN AFFORDABLE PRICE 

• Complete set of alphanumeric, punctuation, and 
special function keys CO,DE,BK,KN,SK,AR,AS,BT 

• 500 character text buffer with BREAK feature 
• 10 reprogrammable 40 character message memories 
• 1-199 WPM, Weight & Interchar. space, Random Code 
• Built-in 110 VAC power supply 
• Buffer/Memory fullness indicators 
• 1 year warranty on parts and labor 
• Attractive anodized brushed aluminum and gray 
wrinkle finish case, only 13.3 x 9.4 x 3.5 in. 

• RTTY/ASCII option includes-"Brag Tape" interface, 
CW ID, OBF and RY test messages, auto CR/LF and 
LTR/FIG shift 60,66,75,100,132 WPM Baudot 110,300 baud ASCII 

• Other options-Memory expansion. AFSK modulator 

MKB-2000 (Morse Only) 
RTTY/ASCII Option 

Send For 

Free Information 

$319.00 
50.00 

MVD-1000 
• Copies Morse Code directly from your receiver 
• Automatic speed tracking with self calibration 
• 6-60 WPM speed range 
• Manual speed tracking to give operator more 
control 

• Active filters and digital sampling for increased 
noise rejection 

• Operates with any TV set, no expensive monitor 
needed 

• Two page display with 16 lines of 32 characters per 
page 

• Attractive anodized brushed aluminum and gray wrinkle 
finish case, only 3 x 10 x 10 in. 

• RTTY/ASCII option includes demodulator 

MVD-1000 (Morse Only)  8389.00 
RTTY/ASCII Option  89.00 

Add $5.00per unit tor shipping U.S.A. 

ELECTRONICS, INC. 

787 BRIAR LANE, BELOIT, WISCONSIN 53511  (608) 362-0410 

ege, 111C. 
ORDER 
TOLL 
FREE 

FEBRUARY SALE 
1-800-336-4799 

ORDER HOURS: 11 am - 8 pm M-F 
9 am - 4 pm Saturday 

Bonus: 2% Discount for Prepaid Orders 
(Cashier's Check or Money Order) 

Closed Tuesdays 

TEN-TEC SPECIALS 
' 5 Argonaut HF XCVR 
..5 Argosy HF XCVR 
580 Delta HF XCVR 
546 Omni-C HF XCVR 

TEN-TEC Accessories 
in stock at discount prices 

399.95 
. 469.00 
748.95 
1040.00 

MFJ PRODUCTS (Call for other MFJ items) 
989 New 3K W Tuner   287.75 
962 1.5K W Tuner mtr/switch   199.95 
9498 300 watt deluxe tuner   122.00 
941C 300 watt tuner switch/mtr   78.42 
940 300 watt tuner switch/mtr   69.70 
484 Grandmaster memory keyer 12 msg .  121.72 
482 4 msg Memory keyer   87.96 
422 Pacesetter Keyer w/Bencher BY1   87.15 
408 Deluxe Keyer with speed mtr   69.69 
496 Keyboard II   296.95 
7528 Dual turnable filter   78.42 
102 24-hour clock   30.95 
DAI WA/ MCM 
CN 520/CN 540 Watt Meters   59.95/69.95 
CN W418/CNW 518 Antenna Tuners. . . 169.95/279.95 
CNA 2002 Auto 2.5 W Tuner   399.95 
ASTRON PO WER SUPPLIES 113.8 VDC) 
RS7A 5 amps continuous, 7 amp ICS   48.60 
RS12A 9 amps continuous. 12 amps ICS.  66.35 
RS20A 16 amps continuous. 20 amps ICS.  . 87.20 
RS2OM same as RS20A -1- meters   105.50 
RS35A 25 amps continuous. 35 amp ICS  131.95 
RS35M same as RS35A -I- meters   151.95 
MINIOUAD HO-1   129.95 
ALLIANCE HD73 Rotor   91.95 
CDE HAM IV ROTOR   169.95 

VoCom Antennas/2m Amps 
5/8 wave 2m hand held Ant   19 95 
2 watts in, 25 watts out 2m Amp   69.95 
200 mw in, 25 watts out 2m Amp   

10852..9955 2 watts in. 50 watts out 2m Amp   
MIRAGE AMPS Er WATT METERS 
MPI HF/MP2 VHF SWR/ Watt Meter   CALL 
823 2 in, 30 out, All Mode   CALL 
B108 10 in. 80 out. All Mode, Pre-Amp   
B1016 10 in. 160 out. All Mode. Pre Amp.. 23C5AI-951- 
BENCHER PADDLES Black/Chrome.... 35.25/42.95 
BUTTERNUT NE W' HF6V 10-80m Vertical    CALL 

SUPER SPECIALS 
AEA Isopole Ant  Keyers. Code Readers   CALL 
ASTRON PO WER SUPPLIES 
VS35M 25 amp continuous adjustable   171.00 
VS2OM 16 amp continuous adjustable   124.00 
AZDEN PCS 300 handheld. 2m   289 95 

PCS 3000 2m XCVR with Tone Kit  284.00 
SANTEC H71200 2m handheld   279.00 

S7-7/7 440-450 handheld   284.00 
NE WSANTEC 2m Et 440 MHz handhelds. Call for Quotes 
KDK FM 2025A    269.95 

BIG DISCOUNTS 
KEN WOOD. !COM. YAESU. AZDEN. KDK 

- Call for our quote - 

HY-GAIN ANTENNAS 
NE W, TH7DXX Triband Beam  CALL 
TH3MK3 3-Element Beam   179.95 
TH3JR 3-Element Triband   138.95 
18AVT/ WB 10-80 Vertical   82.95 
14AVQ/ WB 10-40 Vertical   50.77 

CUSHCRAFT (other antennas in stock) 
A4 New Triband Beam 10-15-20m  205.95 
A3 New Triband Beam 10-15-20m  165.95 
AV3 New 10-15-20m Vertical   41.50 
ARX 28 New Ringo Ranger 2m   33.95 
A32-19 2m "Boomer" DX Beam   75.95 
2208 220 MHz "Boomer-   68.95 
2148 Jr. Boomer 144-146 MHz   61.95 
214FB Jr. Boomer 144.5-148 MHz ..  61.95 
A147-11 11-Element 2m   34.50 

TELEX HEADSETS-HEADPHONES 
C1210/C1320 Headphones   22.95/32 95 
PROCOM 200 Headset/dual Imp. MIC   77 50 
PROCOM 300 lt/wt Headset/dual Imp. me..  69 95 

CABLE RGlitiu Foam 95% Shield   26C/ft 
8 wire Rotor 2 *18, 6 *22   18C/ft 

KLM ANTENNAS (other antennas in stock) 
KT34A 4-Element Triband Beam   320.75 
KT34XA 6-Element Triband Beam  469.50 
144-148 13LB 2m 13-Element with balun  77.95 
144-148 16C 2m 16-Element for oscar   93.55 
420-45014420-450 MHz 14-element beam .  37.54 
420-45018C420-450 MHz 18-element oscar .  58.70 
43216LB16 elem. 430-434 MHz bearn/balun.  60.70 

HUSTLER 5BTV 10-80m Vertical   92.50 
4BTV 10-40m Vertical   73.95 
3TBA New 10-15-20m Beam  ,  188.95 

HF Mobile Resonators  Standard  Super 
10 and 15 meter  7.95  12 50 
20 meters  10.95  14.95 
40 meters  12.50  17.30 
75 meters  13.50  27.95 

Avanti AP 151.30 2m on glass ant.  27 95 

ORDER INFORMATION 
Orders: 
Information 

and Virginia orders: 

Store Hours: 

1-800-336-4799 

(703) 643-1063 
M- W-F: 12 noon-8 pm 

Saturday: 9 am-3 pm 

Mailing Address: 2410 Drexel St. 
Woodbridge, VA 22192 

Store Location: 1441 5 Jefferson Davis Hwy. 
Woodbridge, VA 22191 

-453 

- CALL FOR QUOTES - 
Send stamp for a flyer. Terms: Prices do not include 
shipping. VISA and Master Charge accepted. 2% 
discount for prepaid orders (cashier's check or 

money order). COD fee $2.00 per order. Prices 
subject to change without notice or obligation. 
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Wayne Green Books 

.31..11.11:1J2 

tor 

A COE'RST 
IN DIGITAL 
ELI:CTRONXS 
where yuu 
Guild suor 
own carnpueerf 
- _ 

THE NEW 
WEATHER SATE LUTE 
HANDBOOK 

• IRS-80 is a trademark of 

Radio Shack Division of Tandy Corp. 

101...J1 

Annotated BASIC—A New Technique for Neophytes. 
BASIC programming was supposed to be simple—a beginner's programming 

language which was so near to English that it could be easily understood. But, in re-
cent years, BASIC has become much more powerful and therefore much more dif-

ficult to read and understand. BASIC simply isn't basic anymore. 
Annotated BASIC explains the complexities of modern BASIC. It includes com-

plete TRS-80* Level ll BASIC programs that you can use. Each program is annotated 
to explain in step-by-step fashion the workings of the program. Programs are 

flowcharted to assist you in following the operational sequence. And—each chapter 

includes a description of the new concepts which have been introduced. 
Annotated BASIC deals with the hows and whys of TRS-80 BASIC programming. 

How is a program put together? Why is it written that way? By observing the pro-
grams and following the annotation, you can develop new techniques to use in your 
own programs—or modify commercial programs for your specific use. 
Annotated BASIC Volume 1 contains Projecting Profits. Surveyor. Things to Do. Tax Shelter, Introduction to 
Digital Logic. Camelot. The Soundex Code, Deduction, Op Amp. Contractor Cost Estimating. (available 

November) BK7384 $10.95 ISBN 0-88006-028-X 

Annotated BASIC Volume 2 contains Rough Lumber List, Trip Mileage, Flight Plan. OSCAR Data, SWRIAntenna 
Design, Supermaze, Petals Around the Rose. Numeric Analysis. Demons. Air Raid, Geography Test. Plumbing 

System Design. (available February) BK7385 810.95 ISBN 0-88006-03T9 

Order Both Volumes and Save! BK738402 $18.95 

Kilobaud Klassroom— 
A practical course in digital electronics 
by George Young and Peter Stark 
Learning electronics theory without practice isn't easy. And it's no fun to build an 
electronics project that you can't use. Kilobaud Klassroom, the popular series first 
published in Kilobaud Microcomputing, combines theory with practice. This is a practi-
cal course in digital electronics. It starts out with very simple electronics projects, and 

by the end of the course, you'll construct your own working microcomputer! 
Authors Young and Stark are experienced teachers, and their approach is simple 
and direct. Whether you're learning at home or in the classroom, this book pro-
vides you with a solid background in electronics—and you'll own a computer that 

you built yourself! 
Kilobaud Klassroom contains Getting the Ball Rolling. Gates and Flip-Flops Explained. J.K. Flip-Flops and 
Clocked Logic, PC Boards and Power Supplies, Hardware Logical Functions, Voltage, Current and Power Sup-

plies, Transistors, Diodes and OP Amps, Pulses and More Pulses, Counters and Registers, Bus Traffic Con-
trol, ROM and RAM Memories, 110 Circuitry, Parallel and Serial I/O Ports, Computer I/O III, Computer I/O IV, 

Computer I/0 V. Processor Connections, Finally.. The Kilobaud Krescendo, Eproms and Troubleshooting, 
Expansions and Programming, Machine-Language Programming, Assembly-Language Programming. Con-

necting to the Outside World. 
ISBN 0-88006-027-1 (available December) BK7386 $14.95 

The New Weather Satellite Handbook 
By Dr. Ralph E. Taggart WB8DQT 
Here is the completely updated and revised edition of the best-selling Weather 
Satellite Handbook—containing all the information on the most sophisticated 

spacecraft now in orbit. Dr. Taggart has written this book to serve both the ex-
perienced amateur satellite enthusiast and the newcomer. The book is an introduc-
tion to satellite watching that tells you how to construct a complete and highly effec-
tive ground station. Not just ideas, but solid hardware designs and all the instruc-
tions necessary to operate the equipment are included. An entire chapter is devoted 
to microcomputers and the Weather Satellite Station. And for the thousands of ex-
perimenters who are operating stations, The New Weather Satellite Handbook 
details all the procedures necessary to follow the current spacecraft. 
Weather Satellite contains Operational Satellite Systems. Antenna Systems, Weather Satellite Receivers, A 
Cathode Ray Tube (CRT) Monitor for Satellite Picture Display, A Direct-Printing Facsimile System for Weather 

Satellite Display. How to Find the Satellite, Test Equipment. Microcomputers and the Weather Satellite Station, 

Station Operations. ISBN 0-88006-015-8 available now! BK7383 $8.95 

FOR TOLL-FREE ORDERING CALL 1-800-258-5473 
WAYNE GREEN BOOKS • PETERBOROUGH NH 03458 

Use the order card or itemize your order on a separate piece of paper and mail to Wayne Green Book Att. Sales • Peterborough NH 03458. 
Be sure to include check or detailed credit card information. (Visa, Master Card or American Express accepted.) 
No C.O.D. orders accepted. All orders add $1.50 for first book, VAX each additional book, $10.00 per book foreign airmail. 
Please allow 4-6 weeks after publication for delivery. Questions regarding your order? Please write to Customer Service at the above address. 



MOST 
UP-TO-DATE 
REPEATER 
ATLAS 

AVAILABLE! 
INCLUDES: 

From  7y-7-MAGAZINE  
THE   

WORLD 

ATLAS 

• LISTINGS BY STATE AND COUNTRY 
• LISTINGS BY FREQUENCY 
• MAPS FOR EACH STATE 
• 28 M HZ THROUGH 1296 M HZ 
• PERFECT FOR MOBILING 
•WORLD REPEATER ATLAS  BK7315  Completely 
updated, over 230 pages of repeater listings are in-
dexed by location and frequency. More than 50 maps 
pinpoint 2000 repeater locations throughout the USA. 
Foreign listings include Europe, the Middle East, South 
America  and Africa. S4.95. 

IN STOCK AND READY TO SHIP 
•Use the order card in the back of this magazine or itemize your order on a 
separate piece of paper and mail to: 73 Radio Bookshop • Peterborough NH 

03458. Be sure to include check or detailed credit card information. 

No C.O.D. orders accepted. Add $1.50 handling charge for the first book; 
$1.00 for each additional book. Questions regarding your order? 

Please write to Customer Service at the above address. 

Please allow 4-6 weeks for delivery. 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
"S1/4  

MICROCOMPUTING" 

A recent survey showed that 20% of the 73 subscribers also read 

Kilobaud MICROCOMPUTING magazine ... and enjoy it. This is the best way 

to learn and keep up with the rapidly developing world of microcomputers. 
There's nothing to be afraid of. you just have to read an interesting 

magazine and you'll learn. Try a subscription to Kilobaud MICROCOMPUTING 

and see for yourself. 

11 New subscription  0 Renewal  C 12 issues for $25.00 
1 Payment enclosed S   Li 24 issues for $38.00 

L1 VISA  I 1 MC  Ii AE  Li Bill me  36 issues for $53.00 

Card #     Interbank # 

Signature     Exp. date   

Name   

Address   

City  State  Zip    

—for even faster ordering service call toll free (800)258-5473 

Canadian: $27, one year only. U.S. funds. Other foreign: 

535. one year only. U.S. funds. Please allow 6-8 weeks for  322B6 
delivery. 

,..MICROCOMPUTING • POB 997 • Farmingdale NY I 1737 } 

4 1  From  MAGAZINE 

THE 1982 EDITION 

GENERAL LICENSE 
STUDY GUIDE 
by Timothy M. Daniel N8RK 

This is the complete guide to the General License. 

Learning rather than memorizing is the secret. This 
is not a question-and-answer guide that will gather 

dust when the FCC issues a new test. Instead, this 
book will be a helpful reference, useful long after a 

ham upgrades to General. Includes up-to-date FCC 
rules and an application form. 
ORDER yours today and talk to the world. 
SG7358  $8.95 

The 1982 edition will be ready to ship in February. 
•Use the order card In the back of this magazine or itemize your 

order on a separate piece of paper and mail to: 73 Radio 

Bookshop.Peterborough NH 03458. Be sure to include check or 

detailed credit card Information. No C.O.D. orders accepted. Add 
$1. 50 handling charge for the first book; VAX for each additional 

book. Questions regarding your order? Please write to Customer 

Service at the above address. Please allow 4-6 weeks for delivery. 

FOR TOLL FREE ORDERING 
CALL 1-800-258-5473 

6°*  

Arise and subscribe to 80 MICROCOMPUTING, the 
newest and fastest growing microcomputer magazine. This 
is full of news about programs, accessories and theory on 
the world's largest selling computer, the TRS-80*--
definitely beginner level and includes lots of program 
listings. Find out what all the fuss is about. 

New subscription 

Payment enclosed $ 

VISA  MC 

Card  # 

Interbank # 

Signature 

Name 

Address 

City 

Renewal 

AL  Bill me 

o 12 Issues for $25.00 

0 24 Issues for $313.00 

036 Issues for $53.00 

Exp. date 

State_ _  Zip 

Please allow 6 weeks for delivery 

g0  ,. Canadian: 1 yr. only/S27 in U.S. Funds 
microcomputing  Foreign: 1 yr. only/$35 In U.S. Funds 

• P.O.B. 981 • Farmingdale N.Y. 11737 
32286 • IRS-80 is a trademark of Tandy Corporation. 
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Take your favorite H.T. out 
for a drive tonight. 
For $64.95 you get the most efficient, 
dependable, fully guaranteed 35W 2 meter 
amp kit for your handy talkie money can buy. 
Now you can sae your batteries by operating 
your H.T. on low bower 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, 
Yaesu, Wilson & Tempo! Other 2 meter models are avail-
able with outputs of 25W and 75W, in addition to a 100W 
amplifier kit for 433MHZ.  v- 382 
Communication Concepts Inc. (2561431796A:1a:1r Ave. Dayton, OH 45420 

VISA or MASTERCARD 1c, 
same day shipment 

IRON POWDER and FERRITE PRODUCTS 

A MI D  N 
.6004.Th 4 

Fast, Reliable Service Since 1963 

Small Orders Welcome  Free 'Tech-Data' Flyer 

Toroidal Cores, Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baluns, Etc. 

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607 

FOR UNDISPUTED 
PERFORMANCE, EASY 
ASSEMBLY, VERY 

BROADBAND, LOW SWR, 
RUGGED MECHANICAL 
DESIGN ... TRY THE  41i 

ISO 440  A V Aik ISOPOLETM 
ANTENNA FOR YOUR NEXTF 

VHF OR UHF BASE  ni2t 
STATION INSTALLATION MAST  

FOR AEA ANTENNAS 
OR OTHER AEA PRODUCTS 

CALL OR VISIT 

AEA 
Brings you the 
Breakthrough! 

BRITT'S 2-WAY RADIO 

SALES & SERVICE 

2508 Atlanta St. Smyrna, GA 30080 

CALL: (404) 432-8006 

QIC0 ICO M 
WINTER SALE 
Now! EEB Is The Only 
ICOM Authorized 
Service Center 
In The 
North 
East 

ICOM 
IC 2AT 
IC 3AT/4AT 
IC 25A 
IC 7300C 

Buy With 
DEL  Confidence 
AT YOUR SERVICE 
Dick  -K4EIH 
Danny  -WA4SDE 
Curtis  -WB4KZL 
Scott  -WB2YSY 
Larry  -KOLB 
Ned  -K4SYF 
George  -W4EV 

Mary Ellen 
Cheryl 

FULL ICOM 
LINE ON SALE 
NET 
$ 269.50 
$ 299.50 
$ 349 
$ 829 

SALE 
$242.55 
$269.55 
$314.00 
$729.00 

$40.00 factory rebate exp. Feb 27th 
Your cost will be $689.00 
IC 720ADC  $1349  $1199.00 
IC 251A  $ 749  $669.00 
IC 290A  $ 549  $489.00 
iC 451A  $ 899  $779.00 

FULL YAESU LINE ON SALE 
FT 208R  $ 359.95  $323 00 
FT 708R  $ 359.95  $323.00 
FT 707  $ 810  $729.00 
FT 101MKIII  $ 925  $799.00 
FT 29OR  $ 399  $359.00 
FR 7700  $ 549  $479.00 
FT 902DM  $1535  $1379.00 
ONE  $2995  $2.695.00 

Becoming your tt1 Amateur Store. 
Visit us on your next trip to 

Washington, DC. 

order desk 

(800) 336-8473 
M EM 

prices subject to change 

Tue-Sat 
10am-4pm EST 

Technical information, 
VA orders (703) 938-3350 
Store opens 10am Tues-S at 
Close 5pm Tues, Wed, Fri, 
Close 9pm Thurs, 4pm Sat 

IMO 
EEB 

516 Mill Street, N.W. 
Vienna, Virginia 2218) 

ELECTRONIC ECIUIPMEN— 

BANK 
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A S S O CI ATE D R A DI O  91 3-381-5900 
8012 CONSER BOX 4327 

OVERLAND PARK, KANSAS 66204 

BUY SELL TRADE 
All Brands New & Reconditioned 

BANKAMERICARO 

offiteme Ant 
We Want to DEAL—Call Us—We'll Do It Your Way. 

WE'RE #1 
master charge 
imf iNTERBANk CAM° 

a 
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 

igegiartgr "ELEGANT" 
DESIGNED FOR THE PARTICULAR HAM. 

1% .111;1  CLUTTERFREE CONSOLES 
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THE AUTEK "ORM ELIMINATOR,' 

7 ,44• 0044  Itil•ut 11111,Ce mil W O Model QF-1A 

•  For SSB & CW 
0 si ( ' ' s . -. C - oe  $73.00 

115 VAC supply built-  Auxiliary Notch re-  Four  main  filter  Continuously vari-  Continuously varl-
In. Filter by-passed  Jects 80 to 11,000 Hz!  modes for any ORM  able main selectivity  able main frequency. 

when off.  Covers signals other  situation. notches can't touch.  (to an incredible 20  (250 to 2500 Hz) 
Hz!) 

lio  

AUTEK pioneered the AC - IVE AUDIO FILTER back in 
1972 Today, were still the enjineering leader Our new OF 
1A is the latest example. Its INFINITELY VARIABLE. You 
vary selectivity 100:1 and frequency over the entire usable 

audio range. This lets you reject whistles with dual notches 

Ito 70 dB). or reject SSB hiss and splatter with a fully ad- 
iustable lowpass plus aux. notch. Imagine what the NAP- 
ROWEST CW FILTER MADE will due to ORM , HP rejects 
lovv frequencies Skirts exceed BO dB 1 watt speaker amp 

Built-in t 15 VAC supply 6'2 x5x2 . , Two-tone grey styling 

Even latest rigs include only a fraction of the OF-1A 
selectivity. Yet it hooks up in minutes to ANY rig--Yaesu 

Kenwood. Drake, Swan, Atlas, Tempo. Heath. Collins, Ten 
Tec. etc Just plug lt into your phone jack and connect spkr 
or phones to the output. Join the thousands of owners who 
now hear stations they couldn't copy without a ()FAA. It 
really works' 

WORLDS RECORD KEYER. OVER 4000 DX OSO'S IN 2 DAYS! 
Probably the most popular "professional - contest keyer 

in use, yet most owners are casual CW operators or nov-

tionizes your CW operation! Just start sending and record 
%-. rvr•  ices. After a few minutes, you'll see how memory revolu-

act (fel, 1 your CO. name, 0TH, etc. in seconds. 1024 bits stores 
t: about 100 characters (letters, numbers). Playback at any 

iglarriadlarroxr4. 

Speed . Dot/dash memories, triggered clock, repeat, com-
bine, 5 to 50 + WPM, built-in monitor and 115 VAC supply 

Works with any paddle. Sit back and relax while your MK-1 
calls CO and handles standard exchanges! 

Optional memory expander (ME-1) expands any MK-1 to 
400 characters. ME-1 factory installed 835. Owner in -

Model MK-1 Keyer $104.50  stalled. only $25. Add more memory now or later! 

NO LONG DELAYS. WE SHIP 95% OF 
ORDERS FROM STOCK 

sell only factory direct. No dealer markup in our price. 
with check, M.O., VISA, MC. We pay shipping in 48 
Add 4% tax in Fla. Add $3 to Canada, Hi., Ak. Add 

each elsewhere. (Shipped air.) 

04ateh'Vedearch 
We 

BOX 302S  Order 
states. 

ODESSA, FLORIDA 33556 *18131 920-4349  $18 

Model 173DM 
Dual, independent clo.::ks/Solid walnut case/ 
Functional and beautiful 
$69.95 (plus $3.00 shipping) 

Model 1738 
Internal backlight/Aluminum 

and Poly case/Portable 
$34.95 (Plus $3 00 Shipping: 

Independent Military Option 
Military time format clocks by Benjamin Michael. Independent of power 
lines these units 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' 

Akikatt VV IA 44\c.46 

65 E. Palatine Road 
Prospect Heights, IL 60070 

312-459-5760 

\ / 

EAST COAST #1 GOES 

NATIONAL 
THE ANTENNA BANK is 
East Coast's #1 supplier of 

ANTENNAS — TO WERS 

ACCESSORIES 

CUSHCRAFT: 
.  ., band Beam  $16500 

' nband Beam  $204 00 

,, ,f3 New 3 Band Vertical 10 20m  $ 40 00 

A V4 New 4 Band Vertical 10.40m  $ 81 00 

A V5 New 5 Band Vertical 10-80m  $ 87 00 

VS 20 15 10m Motor Tuned Vertical  $202 00 

17-19 19 Element 2m Boomer DX Beam  $ 74 00 

21 03 14 Element 2m Jr Boomer 144.146  $ 60 CO 

4147 11 11 Element 2m  5 13 00 

xxix2B 2m Pingo Ranger II  $ 33 00 

—COMPLETE LINE ON SALE — 

MINI OUAD HO 1 6.10.15.20m  $129 00 

HY-GAIN: 
J2 New 2m Vertical  $ 33 50 

I H3JR 3 Element Triband Beam  S133 00 

TH3M83 3 Element Triband Beam  $175 00 

r1.15DX New 5 Element Triband Beam  195 00 

filet:MX 6 Element Triband Beam  S235 00 

,05BA 5 Element 10m Long John  $ 95 00 

t55134 5 Element 1 5rn Long John  S145 00 

205BA 5 Element 20m Long John  S235 00 

14AVO 4 Band Vertical 10 40m  $ 4800 

18AVT 5 Band 10-130m Trap Vertical  $ 78 00 

—COMPLETE LINE ANTENNAS ONLY ON SALE _ 

ROTORS & CABLES: 
-DE HAM iV CD4511  $165 011/94 CC 

Alliance H073/11100  $92 00142 00 

9G13ill Foam 95 ,, Shield  24 01 

RG213 Mil Spec  28 01 

Mini B  128/11 

.3 Wire Rotor Cable  164/ft 

nhilly Stran Guy Cable in stock —for price 6 delivery 

.,for,,,t ion ran 1703i 569 1200 

01 ROHN TOWER DISTRIBUTOR 
SALE: 
.  ....., Section  $ 2950 

',L. ',, ' ,wer Section  $ 39 5C 

45G 10 Tower Section  $ 87 5C 

HDBX 48 Free Standing Tower  6320 00 

1 92548 48 250 Fold cwer Tower  $695 00 

Freight prepaid on Fold over Towers Prices 10 ., higher 

west of Rocky Mountains) 

We Stock Rohn Accessories — for price 7. delivery info, 

nat.on call t7031 569 1200 

HUSTLER SPECIAL COMPLETE 
LINE: 

58T5 4 or 5 Band Vertical  $74 0012 CIO 

MO 1/M0 2 riF Mobile Mast  S 17 5C 

HE MOB RES  STD 4kw  SUPER 2 Okw 

f0 or 15m  $ 8 00  —  $ 1 4 00 

:Om  S11 00  —  $t 5 0 0 

40m  513 00  —  $ 1 8 00 

75m  S14 00  —  528 00 

SF2 2m 518 Whip  S  900 

HOT  Hustleoff  Mount  $ 14 00 

BM 1 Bumper Mount with Bail  $ 13 00 

AVANTI AP151 30 Glass Mount  S 27 95 

W2AU Balun  517 55 List/Sale $ 13 35 

*raps to 15 20 or 40m  S24 95 ListiSale $ 18 79 

VAN GORDON: 
Po 8010 10 8Orn Wire DpOIC  $ 28 80 
PD 4010 10-40m Wire Dipole  $ 25 20 

PD 8040 40-80m Wire Dipole  $ 26 41, 

SD 40 40m Short Dipole  S 21 60 

SD 80 8Orn Short Dipole  $ 22 80 

Hi0 Balun  $10 95 List/Sale $ 795 

1-110 Center  S 5 95 List/Sale S 4 95 

ORDERS ONLY 
(800) 336-8473 

ALL OTHER CALLS 1703) 569-1200 
-,oping 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 
6154  6460 General Green Way  1 e l 

Alexandria. VA 22312 
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FACTORY-DIRECT INFLATION FIGHTERS! 
PRICES SLASHED DRAMATICALLY! 

MULT1METER WITH SWR, 
POWER METER 
MODEL MM-1  $35. • 

SIS 
The MM-I is htgh quality 20K-ohrvVVOC Multimeter usable as 
the S.VR/Ftisset Meter as well by co mecting the directional 
coupler unit included 

Specifications: 
DC V011  0 — 03. 12, 6. 30. 120. 600V 120K-ohm/V)  3% 
AC Volt   0 — & 30. 120. 600V18K-ohm/V) 1. 4% 
DC risA   0 — 60uA. 3, 300mA • 3% 
OHM   Fed. Rea Ibilk 
de   —20 —.la 0 — • 32dBm 
  200pF — 0 51.1F 
  0 — 01. 10. 100rivk 

Frequency Coverage   3 5 — 150MHr 
VSWR   11 — 31 
RF Power Range   0 — 20. 200. 1000W  10% 
Accessory Included .. Directional coupler unt with relevant 

connector cable, test leads and battery 
Ormensions   4* 1W) x 61/4"(H) x 2-101 Multimeter 

x 21/4"(H)  2"IDI Coupler 
Net Weight   106 lbs 1480 grams) Mulurneter 

0 75 'Os 1340 grams) Coupler 

DOMB POWER METER FOR HF/ VHF BAND 
MODEL PM- MIV   $40. 

High quality SWRAVan meter designed as SV/R and power can 
be measured independently at a me With meter ollurnmatron 
and "On-thrt-Ar" indicator lamp 

SpedlIcatawisi 
Frequency Coverage   3 — 150 M-Hz 
RF Power Range .. 0 — 20. 200. 1.000W 3 ranges • 10% 

accuracy 
Power Source .... I2V AC/DC 'for meter illumination only) 
Accessory Ircluded .... 7ft long conrector cable with fuse 

for meter illurninabon purpose 
Dimensions   7"1W1  31141 ir 
Net Weight    8 lbs 108 kgst 

SIHR & POWER METER FOR HF, VHF BAND 
MODEL PM-444V    130. 

Compact and light weight SWRAVad meter desi gned for 
mcbile operation as well as base stabon use 

SpaclikatIonki 
Frequency Coverage 
RF Power Range  . 0 — 20. 200. 1,000W. 3 ranges • 10% 

accuracy 
Accessory Included   Velcro double back adhesive 

mounting for mobile installation 
Dimensions   6-1W) x 244"1H)  
Nei Werght   I lb 1044 kgsl 

3 — 1SOMH: 

Mfg by: MCGANN ELECTRONICS CORP • Exclusive Distributers Mt CAIN EL EC TRONIC SANE. • P.O. for 6. Carlsbad. CA 9200e; Plionsts17141434-10711: 1111.104 18174.11 MACAW CUM) 

56  ,lot a It lkoll• ,I,oppong in ndlohng and ale LlbJett to siMnge w,ttrojt rigor 

CALL Z1111'11=3 =1;1 O NE! 
CARLOAD INVENTORIES • ROCK BOTTOM PRICES 

SUPER-FAST SERVICE 
LINES  AEA 

AVANT! 

ASTRON 

ALLIANCE 

ALPHA 

BEARCAT 

BIRD 

BENCHER 

CUSHCRAFT 

COLLINS 

CUE 

DRAKE 

DENTRON 

HY GAIN 

HUSTLER 

ICOM 

KANTRONICS 

KLM 

KEN WOOD 

MICROLOG 

MINI-PRODUCTS 

MOR GAIN 

MIRAGE 

MFJ 

NYE 

PALOMAR ENG 

REGENCY 

SWAN 

TEN TEC 

UNIVERSAL 

UNARCO-ROHN 

VIBROPLEX 

IN MISSOURI 
CALL TOLL FREE 1 800- 325- 3609 314-961-9990 
MID-COM ELECTRONICS • 8516 MANCHESTER ROAD • BRENTWOOD, MO 63144 
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Introducing 

VAX 
MOBILE CONNECTION 

21 

YOUR OWN 
AUTOPATCH FOR 

SIMPLEX OPERATION 

ONLY 

$1 4 995  KIT 
Wired and Fully Tested 
$199.95 • Shipping $3.50 
in U.S.A. • N.Y. S. 
Residents add appropriate 
sales tax 

Hundreds already in operation • Call anyone—anywhere—anytime 

NOVAX interfaces your standard 2 meter; 220; 450; etc. base station and DTMF 
(Touchtone) 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. Easy installation. Ringback (reverse autopatch) option available 
for $29.95 kit—$39.95 factory wired. 

• 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 

• EASY INTERFACING with radio audio 
& squelch circuit 

• SINGLE DIGIT CONTROL 
(connect and disconnect) 

TO ORDER—SEND Check—Money Order (MasterCard or Visa accepted) to: 
R.W.D. Inc., Oriskany, N.Y. 13424 or call 315-736-3087 

BROAD BAND 
FOLDED DIPOLE '3'7TIE5L 

BARKER & 
WILLIAMSON'S 

11 

B & W's Broad Band Folded Dipole covers all amateur 
bands including the new 12, 17, and 30 meter bands. 
Also covers CAP frequencies, MARS, Military or any 
frequency from 3.5-30 MHz. Being used throughout the 
world! Total length only 90 feet long—spreader spacing 
19 inches. SWR—less than 21 from 3.5-30 MHz. Rugged 
construction for long life. Can be installed as a flat top— 
inverted "V" or sloper. Also available for 2-22 MHz. 
Power handling capability 2 KW-4 KW PEP. Supplied 
completely assembled with RG 8 type cable with SO-
239 connector. Terminated with PL-259 connector on 
each end. Patent Pending. 
Price $149.50 

Cable available in the following sizes: 
25 ft. $18.25 
50 ft. $26.00 
75 ft. $33.75 
100 ft. $41.50 
------  Barker & Williamson, Inc.  B 
1  =  ._., _.....) Bristol,O  C a npa a/ .S11 Street & W VISA 

Phone #215-788-5581 

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 
574  N 

ETCO MKII WIRELESS - 
THE ULTIMATE CABLE TV CONVERTER' 

91 

900 
VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS 

WHEN VIDEOTAPING FROM CABLE TV 8 95 
UNUSUAL FACTORY SURPLUS 

MID BAND - SUPER BAND CABLE TV TUNER 1995 
FACTORY SURPLUS UHF TUNERS 

MINIATURE FM WIRELESS MICROPHONE 

2995 
OUARTER-MILE WIRELESS MICROPHONE 

& RECEIVER SYSTEM 

411.3J 
FACTORY SURPLUS VHF / UHF 
-TWIN - VARACTOR TUNERS, 

v. • 39 95 

DUMPING , NORELCO ENDLESS LOOP CASSE TIES' 

Pw' 

IN STOCK — THE MURA 
CORDLESS TELEPHONE SYSTEM, 

• 144" 
SALE OF QUARTZ BATTERY 
OPERATED CLOCK MOVEMENTS' 

995 
±4111v._, 
j• 

tf‘-
20 AMP REGULATED 12VDC POWER SUPPLY. 

w 69' 
1115 LAI EST 98 PAGE 

F  ASCINATING CATALOG 

..... 
  ETC° ELECTRONICS :Jl Ø  fp4iCIARTIps 2 2.TRZ,SH;OPPII;4GCENTfi-, 



'Copy RTTY, ASCII!! 
I  and Morse 
I from the palm i 
of your hand. • 

M E W 

Have you waited to get into 
code reading until you found 
out what this latest fad was 
about? You can stop waiting, 
because it's no longer a fad. 
Amateurs everywhere 

are tossing the gigantic 
clanking monsters of yester-
year that once performed 
the  job  of  reading 
radioteletype. They are trad-
ing them in for state-of-the-
art code-reading devices 
that are incredibly small, 
noiseless if desired and in-
finitely more versatile than 
their antique predecessors. 
Kantronics, the leader in 

code-reading development, 
has just introduced the latest 
and most-advanced break-
through in the copying of 
Morse code, radioteletype 
and ASCII computer langu-
age. 
The  Kantronics  Mini-

Reader reads all three types 
of code, displays code speed, 
keeps a 24-hour clock, acts as 
a radioteletype demodulator 
and reads all of its decoded 
information out on a travel-
ing display of 10 easy-to-read 
characters. It is so compact 
that it fits in a hand-held, 
calculator-size enclosure. 
At $289.95, the Mini-Read-

er outperforms anything 
within another $400 of its 
price range. 
Call or visit your Authoriz-

ed Kantronics Dealer now to 
find out what the latest in 
technology has done to 
code-reading. 

, I 

Kantronics 
(913) 842-7745 

1202 E. 23rd Street 
Lawrence, Kansas 66044 

L.mmi.mmilmmiummmoi 

IMPROVE YOUR 
MORSE SKILLS 

WITH THE 

MODEL KT-1 
KEYER TRAINER 

FEATURES INCLUDE: 
• PRECISE SPEED CONTROL 
• 24.000 CHARACTER PSEUDO-RANDOM LOOP WITH 
10 STARTING POINTS AND FREE ANSWER BOOK 

• EXCLUSIVE AUTOMATIC SPEED INCREASE 
• RANDOM PRACTICE MODE 
• OPERATES FROM 12 VDC 

call or visit: 

AEA 
Brings you the 
Breakthrough! 

DERRICK ELECTRONICS 

714 West Kenosha 

Broken Arrow, OK 74012 

TOLL FR FEE (800) 331-3688 

Cr's EASy  Nt4/61 
TO  ED 

'S  M 2 ENGINEERINGS' NEW  °P ER47-E-

POBIABLE — PLUS.  

V4IDEL.I COMP Al AB1_E. 

H. T. 
USERS  eoir,s 

eir.s sE(P co 
IT'S 

HANDI-CON V 

111 

R•D ,0 NO , 'NCI. 

• 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 & hndIg. 
in Calif. add 6% s.tx. 

contact M SQUARED ENG.  • 
1446 Lansing ave.  • 
San Jose, Cal. 95118 • 

-or-  • 
Ph. 408 -266-9214  • 

Please write for club discounts 

on quantity orders 
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hey 
look here  
call toll free:nights 
1-800-231-3057 
6-10 PM CT, M. W.F. 
days 1-713-658-0268 

icom IC 3AT/IC 4AT 269.00 ea 
IC 25A   309.00 

IC 730   729.00 

IC 2AT   249.00 

IC 22U   269.00 

Santec HT 1200   269.00 

ST 144UP   299.00 

Telrex  10°/. Off List on Stock hems 

Drake  TR5  995.00 

R7/DR7  1299.00 

AEA  Morsematic   169.00 

CM Contest   115.00 

MBA-RO Reader    269.00 
Order KWM380   $3095 00 

& 2 Free Filters 
High Serial Numbers, All Mods 

Amphenol Silverplate 
PL259  1 00 ea 

Antique  rare Tubes  Call 

Timex 24 Hour Wallclock   24 95 
Robot 800A  749 00 

400   675.00 
Hal Ct2100..   699 00 

KB2100  . .  159 00 

New CWR 685A Telereader 875 00 

Cubic 103 .    1195 00 
Bird 43, Slugs   Stock 
Drake Theta 7000  995 00 
Belden 9405 Heavy Duty Rotor 

Cable 2+416, 6018  . 45C 

Belden 8214 RG-8 Foam  36C 
Belden 9258 RG8x Mini-Coaxl9C 
Belden 8267 RG 213 
Non Contam Jacket 

Alliance HD73 
Large Bookstore 

10% Off Curtis, Sherwood, Palomar 
Call  Quotes  Kenwood  1S830S, 
TS530S. TS130S, New 

We Want Special Orders! 
Yaesu Specials 

New FT1 
FT 707 

FT 208R 
MASTERCARD  VISA 

All prices lob Houston except where indicated Prices 
sublect to change without notice all items guaranteed 
Some 'terns sublect prior sale Texas residents add 6% 
lax Please add sufficient postage, balance collect 

ft 

ft 
ft 

43C ft 
109 95 

2395 00 
649 00 

FT 101ZD Mark 3 749 00 

289 00 

Till 1 g 
Electronics Supply 

1508 McKinney 
Houston, Texas 77010 

Lacue Likes You. . . 
and you'll like Lacue 
WIRE AND CABLE 

RG.aiu loam 95% shield 
RG.8X loarn 95°. Shield  

PG 58Crll mil spec   

PG 59 ml spec 

PG 11   

450 ohm ladder line 100 It roll 

B Conductor Rotor Cable   

14 Ga Stranded Copper ISO it multiples)  

12 Ga Solid Copperwerd 150 It multiples) 
14 Ga Solid Copperweld 150 it multiples) 

8 Ga Solid Aluminum 150 It mult ,ples)   

ANTENNA ACCESSORIES 
Ceramic Insulators   

Arnphenol PL 259   

Van Gorden   Baiun. 

Center Insui 
VV2AU Balun 4 1 or  t 

135W Traps 40 thru 10 

135W Traps BO !Mu 10 

ROTORS 
CDE TAILTWISTER 

CDE HAM 4 

CDE CD 45 

CDE AR 22 

1982 CALLBOOKS 

271111 

23 Stilt 
  115ift 

11510 

 91111 
195111 

 SIO 25 
154M 

71111 
 7cdt 

Sertt 

ergrIt 

 455 ea 
755 ea 

$7 50 
$4 60 

S13 25 

$25 65 per pair 

525 65 per pair 

5228 00 
$162 95 

S 89 55 

$ 48 95 

U.S version  .  . $14.95 

DX version.. .. .  $1405 
ALSO AVAILABLE 

Cusncrait Hy.Gain Telex BenCher Butternut Regency 
Mini Products Larson 138W. Hustler Shure ARAL Bird 
Callbook. Ameco Sams Publications. Rohn Vtbroplex 

Ham Key Vocom Daiwa and many more 
Prices subject to change without notice 

Hours Mon —Sat 10AM-6PM. Tues & Fri til 9PM 

Telephone 1814) 516 5500 

LACUE COMMUNICAllONS 1.111TRON1CS.. 
102 Vilage Saari 
Johttstovm, PA 15902 

4 

SMP 2300 MHz 
Now Order Toll Free! 

1-800-368-3028 

TU-8-44.95. Deluxe Tunable PS. Very 
smooth tuning MIL SPEC pot 8-12V 
C,ornolote 

UC C-1 —3 5.0 0.  Downconverter  Kit. 
2100-2500  M Hz  Quality  board  and 

co mponents 

SMC-2-50.00. Deluxe downconverter 
kit. With high gain RE transistor and 

te mperature co mpensation 

RFA-1-44.95. 2 stage RF preamp. 
Selective filter  16 db net gain 

Large SASE brings catalog of kits and 
parts and the 2300 MHz story 

All prices postpaid in U S 

VISA and M C accepted 
In Virginia. Alaska and Hawaii 
Call 703-255-2918. 

SMP 
Supenor Microwave Products, Inc 

P.O. Box 1241 
Vienna, Virginia 22180 

INTRODUCING THE 

CES 500SA 
SIMPLEX 
AUTOPATCH 
The First Affordable 
Private Phone Patch 

As described in 73 Magazine 6,81 

Now, for the first time! Every amateur 
operator can enjoy the unparallelled 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. 

COHERE NCE IN 

CO M MUNIC ATI ONS TEC HN OL OGY 

CES 
COM MUNICATI ONS ELECTRONICS 

SPECIALTIES, Inc. 

PO. Box 507 
Winter Park, Florida 32790 
Telephone: (305) 645-0474 

See List of Advertisers on page 114 
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2300 MHz MICROWAVE 
DOWNCONVERTERS 

2300 MHz 
DOWNCONVERTER  ANTENNA 
Kit   $28.50 
Assembled   $48.50 

2300 MHz PREAMP 
Kit   $25.00 

PO WER SUPPLY 
Assembled   $35.00 

SATELLITE TV EARTH STATION 
• 24 Channel Receiver 
• 10' Antenna 
• Dexcel 120° LNA 

Call for details and price 

Also Available: Commercial System with 
Bogner Antenna   $169.00 

WITH BOX 
FOR DO WN 
CONVERTER 

$27.50 

PB RADIO SERVICE 
1950 E. PARK ROW • ARLINGTON, TX 76010 

CALL ORDER DEPT TOLL FREE 

(800) 433-5169 
FOR INFORMATION CALL 

(817) 460-7071 

- RTTY/C W 
For the TRS-80 

RO m.1 16  

ROM-116 
RTTY, CW Operating System 
Detailed brochure available on request 

* el (flo wn  

ryaftoProckAts 
• --

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 separately 
REAL TIME. Automatic CW/ID without user interven-
tion Automatically updates 
at end of month or year 

PlicroProducts 

O ther 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 

BASSETT HELIUM 
MOBILE ANTENNAS 

For 
Commercial, Amateur, 
and Government Services 

Rugged, low drag, high efficiency 
mobile antennas engineered to 
maintain resonance at all times. 

Maximum overall height of only 
70". Average weight of only 6 oz. 
They remain vertical at all speeds 

Helical inductors sealed in helium 
filled Fiberglass impervious to all 
weather. Adjustable 17-7ph whips 
and solid brass hardware chrome 
plated and polished. 

Optimum gain collinears for VHF 
and UHF. Unity gain models for HF 
Amateur band models are inven-
toried for "off the shelf" delivery. 
Commercials to specs. 

Write or phone for free brochure 
and prices on Bassett mobiles and 
Helium Trap Antenna Systems. 

REX BASSETT 
ELECTRONICS, INC. 
1633 NE 14th Ave., Bldg. 11 
Ft. Lauderdale, Fla. 33305 

Tel: 305/561-1400 

An, 

4•-•••• 

The 
H MI SHACK 

808 N Main 

Evansville, IN 47711 

TEN-TEC 
546 Omni-CXcvr 
580 Delta 
525 Argosy 
280 Power Supply 
255 Power Supply/Speaker 
243 VFO-Omni 
283 VFO-Delta 
224 SDPeCh Processor 

$1050 
750 
480 
150 
170 
169 
169 
125 

SANTEC 
ST-144/AP  call 

AEA MBA Reader 
ALLIANCE HD73 Rotator 
AZDEN PCS-300 2m Hand Held 
CUBIC Astro 103 
DAIWA CN518 2.5 KW Tuner 
HAL CT 2100 
HY-GAIN TH7 Tri-band Ant. 
ICOM 25A 2m Mobile 
ICOM 251A 2m All Mode 
KANTRONICS miniReader Package 
MFJ 496 Keyboard 
MFJ 722 Notch/CW/SSB Filter 
MIRAGE 83016 2m Amplifier 

275 
99 
call 
1175 
285 
call 
call 
309 
625 
259 
290 
59 
205 

/ V 812-422-0231 • L ,MON FRI 94M-6PM • SAT 9AM 3PM 
,-449 



SYNTHESIZED 

SIGNAL GENERATOR 

MADE IN 
USA 

MODEL 
SG 100C 
$329 95 

plus shipping 

• Covers 100 to 179 999 MHz in 1 kHz steps with 
thumb-wheel dial • Accuracy 00001% at all Ire 
quencies • Internal frequency modulation from 0 to 
over 100 kHz at a 1 kHz rate • Spurs and noise at 
least 60d8 below carrier • RF output adjustable from 
5-500mV across 50 ohms • Operates on 12vdc 
V2 amp In stock for immediate shipping $329 95 
plus shipping Overnight delivery available at extra 
cost • Range Extender (phase-locked mixer/divid 
er) for above unit Extends the range from 1 to 580 
MHz Same size as SG 100 Mounts piggyback 
Price $299 95 

-311 

VANGUARD LABS 
196.23 Jemecie Ave., Hollis, NY 11423 

Phone: 1212) 468.2720 

r C.B. TO 10 METER KITS 
AMERICA'S it 1 SOURCE FOR 

FM — SSD — AM 

IN STOCK —Kits for most C.B. Models 

NE W— I 0-meter FM Discriminator Board 
—fits most PLL rigs Kit —Assembled and 

tested. 
NE W AND USED —FM & SSB converted 

C B.s now in stock —from $90. 
LO W COST —Prices range from  $10 

to $50. 
ORDER BY PHONE—(6 I 7) 771-4634 

VISA & MASTERCARD—accepted 
FREE CATALOG--write or call today! 

AMERICAN CRYSTAL SUPPLY COMPANY 

P.O. BOX 638 
WEST YARMOUTH, MA. 02673 

(617) 771-4634 .1 

QUALITY MICROWAVE SYSTE M] 
-  • .w.=  WV, 

MINIMUM 34 db GAIN OR GREATER 

Complete System as pictured  $149 95 

(6 month warranty) 

Down Converter (P•dbe Mntd.) 
assembled & tested  S59.95 

Down Converter (Chassis Mtnd ) 

assembled & tested  $59.95 
Power Supply, assembled & tested  $49.95 

Down Converter PC board, 

with parts, unassie mbled A Data  S39 95 

Data Information (Plans)  $9.95 

Send cash, check 
or money order to 

Phillips-Tech 
Electronics 
Dept. SP-73  
P.O. Box 33205 
Phoenix. 
Arizona 85067 
For special quantity 
pricing. C.O.D 'a. 
Mastercharge, 
and VISA call: 

(602) 274-2885 

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 coverage 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. 

78  INDEPENDENT 

CRYSTAL SUPPLY COMPANY 
P.O. Box 183 

Sandwich, Ma. 02563-0183 
(617) 888-4302 

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 0 Box 3435, Hollywood, CA 90028 
PATENTED  • AT&T 

9ipoceommunications a 

E m onaSoS ,S on Quahly & Relidb,i ry  V . 300 

FINALLY... 
A SQUARE DEAL 

ON YOUR 
ELECTRONIC 
SCRAP 

Alany'bwokei -payflatrab iwiscrap,not 
payment on the mlue of your niatenal. All 
material sent to us w,ind uldua Hy refined and 
assayed for maximum return Take a hmk at 
some typical ywlds. 

PC Boards. . .  .50C 0)S7 per h 
Connectors .  . 25c to $5 per Ili. 
PC Fingers . .  . $3 to $20 peril, 
Gold plated pins  . $12 to $50 per lb 

For further in fiwmabon. circle our reader wrcay 
number or call/write. 

C4I 
82 

ELECTRONIC RECYCLERS 
OF MASS., INC 

263A S. Main Street, Box 6 
Middleton, Mass. 01949 
Toll Free (8001343-8308 
In Mass. (6171 777-0455 

AM P LETTER 
(AMP LET TER) n.  1. An Amateur Radio 
publication devoted to the design, construc-
tion. and operation of Amateur Amplifiers. 
2. A newsletter that can save you money on 
your next amplifier construction project. 
3. A source of parts and information. 

The AMP-LETTER is published and mailed First 
Class every three weeks (17 times/year). 
It is organized into five departments: 

I Editor's Corner 
II Letters 
III Tech Topics II Tips 
IV Feature Article 
V AMP-LETTER TRADER 

Have parts to sell? 
Run an ad in the 
AMP-LETTER TRADER. 
Subscriber rate is 
10t per word. 

The AMP-LETTER believes that homebrewing 
an amp can be fun, educ Lionel, and half 
as costly as buying a commercial amp. 

A one year subscription to the AMP-LETTER 
is $18.00/year (17 issues).  Mention "73" 
Magazine and you may subscribe at the special 
one time rate of $15.00/year. 

DON'T MISS A SINGLE ISSUE OF THE AMP-LETTER 

AMP-LETTER  #097 
002 Box 39A 
Thompsonville, IL 62890 

Place an 
ad, 10t/word 

Send $2.00 for a sample copy. or $15.00 
for a full year of the AMP-LETTER. 

The RST-442B voice actuated inter-
com ($59.50) is lust one of over 20 

exciting avionics kits  from  Radio 
Systems Technology. Test gear too! 

st 
s 

FREE CATALOG 
Call toll free outside California 

. 
I  Boo  -381 
•  824.5978  •  Radio Systems 
I OTHERWISE Technology, Inc. 

24216203  10985-G GRASS VALLEY AVE. 
*  GRASS VALLEY, CA 95945 

WE'VE GONE NATIONAL 

Strux Corporation manufactures and 
distributes National Radio, Inc. Com-
ponents: Chokes, inductors, coils, and 
hardware. We also distribute fixed and 
roller inductors, contactors, mil-spec 
and designer knobs. For all your elec-
tronic needs, contact Strux Corpora-
tion, 100 East Montauk Highway. 
Lindenhurst, New York 11757. 

STK UX 
30 

CORPORATION 

100 EAST MONTAUK HIGH WAY 

LINDENHURST, NEW YORK 1175/ 
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's Incredible! 

CODE: 441)/Ck 

/ 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 Morie Code 
Don't torture yourself with an endless maze 
of this 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 orig 
inal manual send $39 95 today to 

W HEELER APPLIED 
RESEARCH LAB 

PD Rix i'26I 
City of IndustrL  C A 917.11 

Ask for CODE QUICK #103 
(Calif add 6 sales tax I 

Even if you have failed before CODE 
QUICK must work for you or return 
the kit for twat immediate refund! 

(32,RTIFIED INTERNATIONAL 

YOU WILL BE ..140 YOU CHECKED WITH US FOR 

CUSHCRAFT AND HUSTLER (foil 11. at 26% off I, LARSEN 
UNAD1L LA. BELDEN. COPPERWELD, SIGNALCRAFTER. 

PALOMAR, NYE VIKING, TRIONYX, TRAC. JANEL, 

BENCHER, V1BROPLEX. AMPHENOL, GOULD. WELLER, 
EVEREAOY AND OTHERS 

WE STOCK EVERY KIND OF WIRE THE AMATEUR NEEDS 

BY BELDEN. OtIVET 

CRYSTALS FRESH CUT TO YOUR ORDER FROM /4.00 

(2S1.'s CUSTOM MADE FOR YOU 

CERTIFIED COMMUNICATIONS 
WE CONVERT OVER 150 MODELS $45 AND LW 

AND SELL NEW 10 METER RIGS WITH DOUBLE 
WARRANTY FROM 8179 00 

ASK FOR QUOTE. CATALOG. CONVERSION WORLEY. 
On SAMPLES IINCLUDE 60 genial. OR INFORMATION, 

WE BRING OUR STORE TO YOU AT OVER 70 HAMFESTS PER VFA.. 

SEE YOU IN SOUTH BEND. ARLINGTON HEIGHTS AND WEST Al 

9[4,1  ITS WORTH YOUR WHILE 70 CALL OR WI?, Ff 

0 I 111111110 151111N ,1110, kl 

You can pay more — 
But you can't get more! 

7 — 

LAMEiN1311= 
inow.   
Model Ill 16K 

$839 
Model III 48K 
2 disc & RS232C 

$2100 
BUY DIRECT. These are .ust a few of our great 
offers which include Printers, Modems, Com-
puters, Peripherals, Disc Drives, Software and 
more.  call TOLL FREE 1-800-343-11124 

We have the lowest  444 C O M 

possible fully 
warranteed prices  Write for your 
and a lull complement free catalog 

45A Gr eot Rood 
Kil....Radio Shack Software.  Littleton. MA 01160.) 

3193  

L._ 
Color Computer 4K 

$310 
WI 16K Ext Basic 

$459 

Us 

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 $245. 
Write for full details and prices. 0 DOPPLER SYSTEMS 

5540 E. Charter Oak 

Scottsdale, Arizona 85254 
(602) 998-1151  ,„.• 425 

_ITHE HMR 
MICROWAVE RECEIVER SYSTEM 

24. dB GAIN • TUNABLE 21 TO 26 Gliz RANGE 
6 MONTH WARRANTY • COMPLETE READY TO INSTALL 

PARTS OF HMR II AVAILABLE SEPARATELY 

$13995 EACH 
FOB DENVER 

7 itts 

SEND CHECK MONEY 
ORDER OR CERTIFIED 

FUNDS TO 

HMR 
PO EQ54406613 • AURORA 

COLORADO 80044 
DEPT MB 

FOR THE LOWEST PRICE ON QUANTITY ORDERS. 
CODs. MC OR VISA ORDERS CALL: 

(303) 820-9738 

FOR THE 00.1T-YOURSELFER 

DOWN CONVERTERS  POWER SUPPLY 
ASSEMBLED A TESTED PCII  MI MEOS '15110 
WITH PLANS  45•  WITH PLANS  19. 

PCB PARTS& PLANS  39•  PCB PARTS CASE & ISAMS39 

PCB  NA M  19  PCS 6 PLANS 19 

PLANS  1951 

YAESU FT-207R OWNERS 
AUTO SCAN M ODULE AND BATTERY 

SAVER KIT 

15 minutes to in 

03 

CC  IA'o  

Ui 
No more dead batteries due to me mory back-

E up 
• 30% less power drain when squelched 
Simple to install; step-by-step instructions 
and parts included 

•4 mA me mory backup reduced to 500 AA. 
•45 mA receiver drain reduced to 30 mA 

•I mproved audio fidelity and loudness 

stall: scan restarts 
when carrier drops 
off;  busy  switch 
controls automatic 
scan on-oft. in-
cludes module and 
instructions 

Model AS-1. $25.00-

FT-207R BATTERY SAVER KIT 
MODEL BS-1 $14.95 

ENGINEERING CONSULTING 
P. 0. BOX 94355 v• 400 

RICHMOND, B. C. V6Y2A8, CANADA 

GO MOBILE WITH YOUR H.T.! 
IC00 Guar  
maila ble  anleeci,  

NOW FOR FT-208R & TR-2500 

•A unique battery eli minator 
HANDI-TEK Regulator allows constant hand-held 

operation fro m auto DC or base supply with no ni• 
cad drain and WITHOUT RADIO M ODIFICATION! 

Model I—Ico m IC-2A/T; K —TR-2400; N —FT-20814 

Y —FT-207R. T —Si mple mod for Temp 
$24.95 PPD in USA. CA add $1.50. 

460 
HANDI•TEX 

P.O. BOX 2205. LA PUENTE, CA 9170 
!corn—slides on bottom of radio 

Taesu—f its into battery compartment 
Kenwoocf —powered thru battery plug 

S-LINE OWNERS 
ENHANCE YOUR INVESTMENT 

with 

TUBESTERST" 

solid state tube replace ments 

• S-line performance—solid state! 
• Heat dissipation reduced 60% 
• Goodbye hard-to-find tubes 
• Unlimited equipment life 

TUBESTE RS cost less than two tubes, 
,ind are guaranteed for so long as you own 
your S-line. 

.•••• 433 

SKYTEC 
Box 535  Write or phone for 

specs and prices. 
Talmage, CA 95481  (7071 462-6882 

Subsafption 
Problem? 

73 Magazine does not keep subscrip-
tion records on the premises, there-
fore calling us only adds time and 
doesn't solve the problem. 

Please send a description of the 
problem and your most recent ad-
dress label to: 

73 Magazine 
Subscription Dept. 
PO Box 931 
Farmingdale, NY 11737 

Thank you and entOy yOur Subscription 
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ETCH BOARDS FAST  1 

This Power Etching System will 

handle PC boards up to 6" x 6" 
The pump keeps acid agitating for 

faster, more even etching. 

Send $34.50 plus $3.50 for 

postage and handling to: 

STELLMAKER ENTERPRISES v. 32  

250 PEQUOT TRAIL 

WESTERLY, R.I. 02891 

C.B. SPECIAL 
(Repeat of a sell out) 

CONVERT THESE TO 
10 METER FM 

New Hy-Gain 40 cnannei printed Circuit 
boards assembly :Squelch pot  volume 
control and channel switch not included) 
Boards Sold as IS Dimension 6"56 .. 

1-9 pcs $7.50 Si. 
10-49 pcs $6.50 Si. 
iWhile quantities lash 

REMOTE 40 CHANNEL C.B. 
Remoles have a metal frame Speaker 
Plastic case and COOtrol ITI.0 not inCiuded 

Sold aS iS  S14.95 ea 

C.O. BARGAIN 
C B boards miss -no parts or damaged 
Can be used for spare parts Buy Several' . 

$3.50 Si 
Order information Please add 54 00 lor 
Sill via UPS COD S accepted for (POWS 
totaling $50 00 or more Florida residents 
add 4°, sales tax Minimum order 515 00 
Foreign orders US funds only add 20'. for 
Sill MASTER CARD and VISA accepted 

Surplus Electronics Corp. 
7294 NW 54th St 
Miami FL 33166 
P.H 4 305.887-8228 

r 69 

this publication 
is available in 
microform 

'MO 
A ftelland 

solvonalr -

LA AO 

M U& 

.06 
104 

University Microfilms International 

300 North Zeeb Road 
Dept. P.R. 
Ann Arbor, MI 48106 
U.S.A. 

18 Bedford Row 
Dept. P.R. 
London, WC1R 4EJ 
England 

MICROWAVE 
DISH  ) 

• 24" True Parabolic 
Reflector 

• 12" Focus 

• Made from .050" 
Spun Aluminum 

• Approximately 
21 dBi Gain 

$18.95 
SS 0,, S, Pn.na & h.̂ d 1'ntl 

Indkarla r•vd•Ms please 

add  sales la. 

INDY AMATEUR SUPPLY 
P.O. Box 421 

Indianapolis, IN 46206 

TRS-80® DISCOUNT 

BUY 
DIRECT 

313 

1-800-841-0860 TOLL M I 

MICRO MANAGEMENT 
SYSTEMS INC. 

DEPT. NO.  1 3 
Downtown Plozo Shopping Center 

115C Second Ave SW 
Cairo Georgia 31728 

912-377.7120 Go Phone No 

Write For Free Catalog 

16-Pole ;‘ Lqualizing 
RF Processor 

New Sherwood SE 2 mike line speech processor for any trans 
rnitter or transceiver.  An outgrowth of the Sherwood no-
compromise RF/IF processors.  Contains built-in SE-1 mike 
frequency-response equalizer  for  maximum  intelligibility. 
Easy to install. No transmitter modifications required. Two 
specially designed Boole crystal filters, plus hard, active IC 
clipping assure excellent talkpower and high processing ell, 
ciency. Wide dynamic-range IC balanced modulator and product 
detector.  Audio input/equalizer circuitry works with both 
high- and low. impedance microphones without overload or 
distortion. Adjustible clipping 0 to 30 dB or more. Equalization 
0 to 20 dB. Versatility, qUallty, performance; for the amateur 
who demands the best. Model SE-2: $400.00. 
Add $3 shipping per order; $15 overseas air. 
Europeans: Please contact Ingoimpex, Postfach 24 49, D-8070, 
I noolstadt, West Germany. 

ShErvvood EnginEEring Inc. 
1268 South Ogden St. 

l a  Denver, Colo. 80210 
VISA 

(303) 722-2257  WW111111111111 

RED HOT SPECIALS!! 

Azden PCS-3000 two-meter  $285 
Santec HT 12002-m handheld  $279 
KDK 2025, MKII, w/TT mike  5269 
Janel OSA-5 2-m preamp  $36.50 
Bearcat 20-20 Scanner  5278 
Kantronics FDII Code Reader  $360 
All MFJ items  12% off list 
Ten-Tec Argosy Xcvr 
Ten-Tec Delta Xcvr 
Ten-Tec Omni Xcvr 
Azden PCS-300 2.m handheld 
2 only !corn 2KL linear amps 
AEA Morsematic 
Kantronics Micro RTTY sender 
Bencher black paddles 

$469 
$738 
$1040 
$288 
$999 
$167 
$255 
$35 

Ben Franklin Electronics 
115  N Main  Hillsboro KS 67063 

316-947-2269  439 

RF MODULATORS 

--L- 101' • 
Small Size 
3,.. 3 .1..  Only 49 95  • 
• CRYSTAL CONTROLLED FOR STABILITY 

• IC CIRCUITRY FOR EXCELLENT RELIABILITY 
• EXTERNALLY SWITCHED FOR CHANNELS 3 or 4 

The VM-1000 RF Modulator is the same type and 

quality of those found in todays video tape recorders  It 
has convenient orlon° lacks for video and audio inputs and 

has a standard "F type connector for RF Output Power is 

supplied by an AC to DC power pack which is included 
Call NOW for more information any'  discounts 

JJT DISTRIBUTING ...ZS 
17210 Yukon Ave., Suite #1 
Torrance, Calif. 90504 

Call COD Orders to: (213) 515-6800 

Automatic 
TR-2400 Band Scanner 
for Kenwood TR.2400 stops and locks on busy, or stops 
and resumes when carrier drops Controlled by key-
board, no switches to add Installs easily onside rig, six 
simple connections, no modifications Does not use 
space provided for PL 
Assembled-524 95  Kit-514 95 

TR-9000 Memory Scanner 
for KenwoOd TR-9000 scans 5 memory channels Stops 
on busy and resumes when carrier drops Uses existing 
controls. No switches to add. Installs easily inside rig 
See product review Sept issue 73 Magazine 
Assembled—$39 95 

IC-280 Band Scannar—S29.95 
Memory Scanner-939.95  both be $59.90 
' Scanners do not affect normal rig operation 
• Digital readouts display scanned frequency 
• All scanners are easy to Install using complete and de. 
tailed installation instruction, 
• All scanners ASSEMBLED & TESTED lexCept kit) 
• Satisfaction Guaranteed' 

Send check or money order to 

GISCGAN 
26151 W. Mary Ann Rd. Antioch, IL 60002 

include 51 50 postage & handling 
Illinois res include 5'4 N state tax 

See List of AdverPsers on page 114 
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irt n 

drip RRR RRR 

latearmait 

signals into alphanu meric sy mbols 
for details or order factory direct. 

RTT V REA DER KIT, model RR K   
RTT Y REA DER wired and tested, model RRF   $11/  $149.95 

$ 

$2' $. 4 $  $219.95 
Send check or money order. Use your VISA or MasterCard. Add $5.00 shipping and 
handling for continental U.S. Wisconsin residents add 4% Wisconsin State Sales Tax. 

e-50 
• 

Decodes RTT Y  signals directly fro m your re-
ceiver's loudspeaker. • Ideal for SWLs, novices & 
seasoned amateurs. • Co mpletely solid state and 
self-contained. Co mpact size fits al most anywhere. 
No CRT or de modulator required . . . Nothing 

extra  to  buy!  • Built-in active mark & space 
filters with tuning LEDs for 170, 425 & 850 Hz 
FSK. • Copies 60, 67, 75, & 100 W P M Baudot & 
100 WP M ASCII. • NOW you can tune in RTT V 
signals fro m amateurs, news sources & weather 
bulletins. The RTT Y RE A DER converts RTT V 

on an eight-character moving LE D readout. Write 

Cor por ation  Telephone: (414) 241-8144 

Post Office Box 513G, Thiensville, Wisconsin 53092 

Padio qtorld 
‘

.  CENTRAL NEW YORK'S MOST COMPLETE HAM DEALER mmimmimmi i  
— 

10115, IC 7,0 

11111 
Iii 1, 93136 

DRAKE TR) DRY  VAESlt I I '0' 

Featuring Kenwood, Yaesu, Icom, Drake, Ten-Tec, Swan, Dentron, Alpha, Robot, 

MFJ, Tempo, Astron, KLM, Hy Grain, Mosley. Larsen, Cushcraft, Hustler, Mini 
Products, Bird, Mirage, Vibroplex, Bencher, Info-Tech, Universal Towers. 

. ---Callbook, ARAL, Astatic, Shure, Collins, AEA. We service everything we sell! 
•! =M  Write or call for quote. You Won't Be Disappointed. 

We are Just a few minutes off the NYS Thruway (1-90) Exit 32 

OUT OF STATE  ONEIDA COUNTY AIRPORT TERMINAL BUILDING 
ORDER TOLL FREE  ORISKANY. NE W YORK 13424 
800-448-9338  N T  Res Call (3151 736-0184 

Warren • K2IXN 

Bob- WA2MSH 

Al -WA2MS1 

F BILLE11 aLacTeemes 
P.O. BOX 401244E GARLAND. TX 75040 214/27B-3553  12 

0 
o 7 W att Audio A mp Kit  $6.95 • • SMALL SINGLE HYBRID IC AND COMPONENTS FIT ON A 2 
0 • 3 PC BOARD (INCLUDED) RUNS ON 1200C GREAT FOR 
0 ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP LESS 

0 THAN 3, THO là S WATTS  COMPATIBLE WITH SE.1211 
0 SOUND KIT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Doomsday Alarm Kit 49 ,5 
II you have trouble sleeping and you would like the rest of 

the neighborhood to share your misery then this little kit 

will be for you. There is no way 10 accurately describe the 

unearthly howls screa ms and tones that come out of this 

kit Four separate lone oscillators are mixed cancelled 

and stepped at a varying rate 10 Watts of crazy sounds A 

great fun kit or a practical burglar alar m Co mplete with 

PC board and all necessary co mponents less speaker Fru 
6-12 VDC ORDER DA-02 

.eet 3TZ Time Zone Clock Kit 

MiCrOprOCOSSOr , RO M clot it nil keeps local time (12 hour 

Tor Mat). and 2 world time zones (24 hour for mat) Large 

6" ORAN GE readouts 10 min ID timer for HA MS Comes 
complete with attractive plastic case and wallplug XF MR 

• 
o 

0 s d P  power source 

t CA3080 TRANS COND AMP 

0 TL O-62 DUAL RI-F ET AMP 

0, c134566 CM OS  50 60 CNTR  .88 

t MC3301 Ot IAD OP AMP IHSE el  44 

FPT500 PH OT O TRANSIST OR  44 

0, TIP 100 NPN DA M._ ?A IC  88 

0 TE MP CONTROLLED HOTPLATE " ' ii 
0 
0 TE MPERE D 1,1 ASS 110 f Ii,  ill it  1 138 

0. 3850 iF13, MICR O P CHIP 2 88 

0  10103 ,̂FIVSIEivE GATE ,:np  3 88 

• r)  sT 

554.40 

itage Protection Kit $6.95 

d' Works est19 any 

Sound Effects Kit 
$18.50 

The BE-Or Sound Effects Kits haa all you 
needle biuld a p•ngr , ammable sound etteCts 
machine except a battery and Speak.. Only 

the SE-01  provide, you roth additional 
Circuitry hat includes  Pal m Goomstor, 
Mu. Oselltstoe and Comparator to make 
more complex sounds a snap  Intim. . 

T1711477  i vespers, assembly instructions 
and programming examples noll can east', 

create OunelwIe. Elplentons. Stearn Trains 
Wind & Sad and much more 
Coroplele KII  SISSO 
With quality PC Board (less battery & NW , 
761177 Chns le Instodml 

Feb. chips  $3 IS ea 

THIS  UNIQUE  Kit  CONTAINS  A 

MICROPROCESSOR CHIP WITH SON. 
IT HAS BEEN PROGRAMMED TO PLAY 

THE FIRST 6 TO 10 NOTES OF THE 

TUNES LISTED BELO W  CONSTRUC-
TION IS SIMPLE, WORKS WITH ANY 8 

OR 16 OHM SPKR (MOT INCLUDED) 

THE  KIT  WILL  OPERATE  ON 

12VDC OR I2VAC WITH OPTIONAL 

TRANSFORMER, (CONVERTS TO 

117VAC) ALL COMPONENTS I BOARD 

Complete En  $16.95 Transtor mer $1.35 

Si.. Seshet.7 easy., • W.-- Doom.. A,,,.,0. 

: ZenZen • see onallit n•411711.01.•••1.•V„?.... 7,-% 
woos Theme ' Cleenenlone • leugusime • lope 

MON • 0. fore The Peep, • Cfnonel awe., • 
at p.m.. • 0 Se. Yin • Sanlal ape • The F.• Mem 

•  Cho. • Detre . ,  Chime 

Start the new year 151.. the saying way! 

DUAL PHOT O RESIST OR I 70  'IA  3,44 

2' 8 OH M SPAR  2-1.88 

AT 3-8910 ,̀10111511) E If E  11 88 

Iii 1,5C,1 MAN  A,  A,:,  I  288 

JU MBO RED  20 

SUPER SPECIAL DEAL' 

I 30 ea  1150 

OVA Power SupPIT K. arc  a,, •aa'a'  " 
/he  trenelpinere  •no  hearten .  ma , 
tstorners have coon able 10 locate the,, ue  E 
The mogul .), card pettorrnS the art, 
renege regylallOn and hat adiustable 
1.0k Florian,',mama Output voltage. .. 5 
10 1010AV Poen 0 to M Amp. and edlualaale 
We., 11 to 14 Vone. Oes.gned to dna. 2 h.qe S 
current NPN ',ene mas f2N3771  "15301  2 
sou, t The unit assembl e, quickly 'Pellicle,' 0 
r• al, Me on hoard components mcludmg a • 

driver Cane i•101 and over•terna enuldne• 

sensor Oesignetoosctewdownlo•stanclard 0 
rd 

REGUL•TOR C•RD KIT 

al1:1 70"1  coPmCpCuatrea;  grad. 3 • 1 "74 cs3:44 

0108 CURRENT   0 
II INittia eta •Nleel  85 .00  0 
II me taro • UN Caeheule, Or me  53 SO 0 

current ye. expert To M ee  
No w•••  14 le W•C Ou  Th• t  $ 

SUPER MUSIC MAKER KIT 
REVISION 2  S24 95 

Now yo ran play hunmen,  ; 
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US Palen1 No 4080601 

OUR NEW BANDPASS-
REJECT DUPLEXERS WITH EXCLUSIVE 

— . provides superior performance, 
especially at close frequency spacing. 

Models available for all commercial and ham bands. 
Special prices for amateur repeator clubs. 

P.O. BOX 7127 • WACO, TEXAS 76710 
817/848-4435 

on 

GOTHAM 
ANTENNAS 
(813) 584-8489 
SMALL LOT TRAP DIPOLES 

MODEL  BANDS  LOTH  PRICE 
TSL 8040  80.40  78 . 549 95 
TSL 4020  40.20.15  40 . 547 95 

SMALL LOT SHORTENED DIPOLES 

SL-8010  80.40.20.  75'  S59 95 
15.10 

Si..•160  160  130'  $36 95 
SL 80  80  63'  535 95 
SL•40  40.15  33'  $34 95 

FULL SIZE PARALLEL DIPOLES 

FPD•8010  80.40.20.  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 Li mit  1 1 VSWR 

MODEL  BANDS  HGHT  PRICE 
PV 8010  80 10  13  S59 95 

PROVEN DESIGN GOTHAM ALL BAND 

VERTICALS 

V 160  160.80.40.20  23' 
15.10.6  539 95 

V 80  80.40.20 15.10.6  23'  537 95 

V 40  40.20.15.10.6 23'   535 95 

VISA 

v.! 417 

FAMOUS GOTHAM QUADS 

gi 2 Elements — 3 Bands Complete S119 95 

CHAMPIONSHIP GOTHAM BEAMS 

Full Size Complete from S79 95 

CALL OR SEND LARGE SASE FOR CATA-
LOG Shipping. Dipoles & Verticals 
$2 50 USA:S7 00 Canada. S5 00 FPO. APO 
Beams & Quads Shipped UPS or Freight 
Collect Fla add 41. Sales Tax 

P.O. Box 776 • Largo, FL 33540 
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Save on 
Scanners! 
NEW Rebates! 
Communications Electronics: the 

world's largest distributor of radio scan-
ners, celebrates 1982 with big savings on 
Bearcat scanners. Electra Company, the 
manufacturers of Bearcat scanners is 
offering consumer rebates on their great 
line of scanners, when purchased be-
tween February 1 and March 15, 1982. 
With your scanner, you can monitor the 

exciting two-way radio conversations of 
police and fire departments, intelligence 
agencies, mobile telephones, energy/oil 
exploration crews, and more. Some scan-
ners can even monitor aircraft transmis-
sions! 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 Electron-
ics. Choose the scanner that's right for you, 
then call our toll-free number to place your 
order with your Visa or Master Card. 
We give you excellent service because CE 

distributes more scanners worldwide than 
anyone else. Our warehouse facilities are 
equipped to process thousands of scanner 
orders every week. We also export scanners 
to over 300 countries and military instal-
lations. Almost all items are in stock for 
quick shipment, so if you're a person who 
prefers fact to fantasy and who needs to 
know what's really happening around you, 
order your scanner today from CE! 

NEW! Bearcat°350 
The Ultimate Synthesized Scanner! 
List price $599 95/CE price $399.00 350.00 rebate 

Your final cost is a low $349.00 
7-Band, 50 Channel • Alpha-Nu meric • No-
crystal scanner • A M 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. Order your Bearcat 350 today! 

Bearcat® 300 
List price $549 95 CE price S349.00/$50.00 rebate 

Your final cost is a low $299.00 
7-Band, 50 Channel • Service Search • No-

crystal scanner • A M 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 

FREE Bearcar Rebate Offer 
Get a coupon good for a $50 rebate when you purchase a 
Bearcat 350 or 300; $25 rebate on model 250 or 20/20; $15 
rebate on model 210XL, $10 rebate on model 160 or 4-6 
Thin Scan To get your rebate, mail rebate coupon with your 
original dated sales receipt and the Bearcat model number 
from the carton to Electra You'll receive your rebate in four 
to six weeks Offer valid only on purchases made betwen 
February I. 1982 and March 15. 1982 All requests must be 
postmarked by March 31, 1982 Limit of one rebate per 
household Coupon must accompany all rebate requests 
and may not be reproduced Offer good only in the U.S A 
Void where taxed or prohibited by law. Resellers, companies, 
clubs and organizations-both profit and non-profit-are not 
eligible for rebates. Employees of Electra Company, their 
advertising agencies, distributors and retailers of Bearcat 
Scanners are also not eligible for rebates Please be sure to 
send in the correct amount for your scanner. Pay the listed 
CE price in this ad. Do not deduct the rebate amount since 
your rebate will be sent directly to you from Electra. Orders 
received with insufficient payments will not be processed 
and will be returned Offer subject to change without notice. 

Bearcat® 250 
List price $429 95/CE price 5279.00/525.00 rebate 
Your final cost is a low $254.00 
6-Band, 50 Channel • Crystalises • Searches 
Stores • Recalls • Digital clock • AC/DC 
Priority Channel • 3-Band • Count Feature. 
Frequency range 32-50. 146-174. 420-512 MHz 
The Bearcat 250 performs any scanning function you 
could possibly want. With push button ease you can 
program up to 50 channels for automatic monitoring. 
Push another button and search for new frequencies 
There are no crystals to limit what you want to hear. A 
special search feature of the Bearcat 250 actually 
stores 64 frequencies and recalls them, one at a time, at 
your convenience 

NEW! Bearcat® 20/20 
List price $449 95/CE price 5289.00/525.00 rebate 
Your final cost is a low $264.00 
7-Band, 40 Channel • Crystalless • Searches 
AM Aircraft and Public Service bands • AC/DC 
Priority Channel • Direct Channel Access • Delay 
Frequency range 32-50.118-136 AM. I 44•174. 420-517 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 $229.00/S15.00 rebate 
Your final cost is a low $214.00 
6-Band, 18 Channel • Crystalless • AC/DC 
Frequency range 32-50. 144-174. 421-512 MHz 
The Bearcat 210XL scanning radio is the secondgener-
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 morel 

Bearcat® 160 
List price $299 95/CE price 5194.00/S10.00 rebate 
Your final cost is a low $1134.00 
5-Band, 16 Channel • AC only • Priority 
Dual Scan Speeds • Direct Channel Access 
Frequency range 32-50, 144-174. 440-512 MHz 
The Bearcat 160 is the least expensive Bearcat crystal-
less scanner. Smooth keyboard. No buttons to punch. 
No knobs to turn. Instead, finger-tip pads provide 
control of all scanning operations. 

NEW! Bearcat® 100 
The first no-crystal program mable handheld se nnnnnn 
Allow 30-120 days for delivery after receipt of 

order due to the high demand for this product. 
List price $449 95/CE price $299.00 
8-Band, 16 Channel • Liquid Crystal Display 
Search • Li mit • Hold • Lockout • 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" a 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 "r 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 scannerl 
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 Bearrat 100 today 

TEST ANY SCANNER 
Test any scanner purchased 1,01 Communications 
Electronics ' for 31 days before you decide to keep it it for 
any reason you are not completely satisfied, return it in 
original condition with all parts in 31 days. for a prompt 
refund tless shipping/handling charges and rebate credits) 

Bearcat Four-Six ThinScan' 
List price $189 95/CE price 5124.00/510.00 rebate 
Your final cost is a low $114.00 
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 lour 
band. 6 channel crystal controlled scanner has patented 
Track Tuning on UHF Scan Delay and Channel Lockout 
Measures 234 x 61/. x 1/Includes rubber ducky antenna. 
Order crystal certificate for each channel Made in Japan 

Fanon Slimline 6-HLU 
List price $169 95/CE price $109.00 
Low cost 6-channel, 3-band scanner! 
The Fanon Slimline 6-HLU gives you six channels of 
crystal controlled excitement Unique Automatic Peak 
Tuning Circuit adjusts the receiver front end f or maximum 
sensitivity across the entire UHF band. Individual chan-
nel lockout switches Frequency range 30-50, 146-175 
and 450-512 MHz. Size 234 x6 1/4 x 1' Includes rubber 
ducky antenna. If you don't need the UHF band, get the 
Fanon model  for $99.00 each, 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 
$319 00 
$219.00 
5169 00 
. $129 00 
$259 00 
$199.00 

NEW! Regency' I 0810 Scanner 
NEW! Rgency' 0300 Scanner 
NEW! Regency' 0100 Scanner 
NEW! Regency' H604 Scanner 
Regency' M400 Scanner 
Regency' M100 Scanner 
Regency R1040 Scanner  $149 00 
SCMA-6 Fanon Mobile Adapter/BatteryCharger  . 549 00 
CHB-6 Fanon AC Adapter/Battery Charger  $15 00 

$15 00 
$15 00 
S20 00 
$9 00 
$9.00 

CAT-6 Fanon carrying case with belt clip 
AUC-3 Fanon auto lighter adapter/Battery Charger 
PSK-6 Base Power Supply/Bracket for SCMA-6 
SP50 Bearcat AC Adapter  . 
SP51 Bearcat Battery Charger  . 
SP58 Aearcat 4-6 ThinScan - carrying case  $12.00 
MA506 Regency carrying case for H604  $15 00 
FB-E Frequency Directory for Eastern U S.k .  $12 00 
FB- W Frequency Directory for Western U S A  $12 00 
FFD Federal Frequency Directory for U S A  . $12 00 
TSG -TOO Secret' Registry of US Government Freq.  $10.00 
ASD Frequency Directory for Aircraft Band  $10.00 
B-4 1 2 V AAA N.-Cad batteries )set of four) . .  $9 00 
A-135cc Crystal certificate   53.00 
Add 53 00 shipping for all accessories ordered at the same time. 

INCREASED PERFOR MANCE ANTENNAS 
If you want the utmost in performance from yotr 
scanner, it isessential 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 mot:We 
antenna. Order *A63 is a kr inch hole mount. Order 
*A64 is a  inch snap-in mount. and #A7Oisan 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 get the fastest delivery from CE cti 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 Irom approved gov-
ernment agencies and most well rated firms at a 10% 
surcharge or net 10 billing Alt sales are subject to availa-
bility acceptance and verification All sales on accessories 
are final Prices, terms and specifications are subiect 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 0 B Ann 
Arbor. Michigan NoC013's please Non-cemlied and foreign 
checks require bank clearance Minimum order $35 00 
Mail orders to: Co m munications 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  AD #1121081 
Copyright 1982 Co m munications Electronics." 

VISA 

po 377 

M COMMUNICATIONS 
ELECTRONICS-

854 ;Moen.. ! Box 1302  Ann A,b, 1.4,01,gan 48106 USA 
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Introducing 
TVRO CIRCUIT BOARDS 

Satellite Receiver Boards-Now in Stock 
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. Con-

struction is greatly simplified by the use of Hybrid IC amplifiers 
for the gain stages. 

SIX 47pF CHIP CAPACITORS 
For use with dual conversion board  $6.00 

70 MHz IF BOARD  $25.00 
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 bandpass filter 
can be tuned for bandwidths between 20 and 35 MHz with a 
passband ripple of less than hh dB. Hybrid IC's are used for 
the gain stages. 

(602) 242-3037 
(602) 242-8916 

2111 W. CAMELBACK ROAD 
PHOENIX, ARIZONA 85015 

DEMODULATOR BOARD  $40.00 
This circuit takes the 70 MHz center frequency satellite TV sig-
nals in the 10 to 200 millivolt range, detects them using a phase 
locked loop, de-emphasizes and filters the result and ampli-
fies 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 fre-

quency. 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 
SEVEN .01 pF CHIP CAPACITORS 
For use with the 70 MHz IF board  $7.00  SPECIAL SET OF FIVE BOARDS  $100.00 

INCLUDING DUAL AUDIO (2 single audio boards) 

1900 to 2500 MHz MICROWAVE DOWNCONVERTER 
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, making the I.F. range approximate-
ly 54 to 88 MHz for 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 parts for assembly  $49.99  P.C. Board with all chip caps soldered on . . .$30.00 
P.C. Board with all parts for assembly  P.C. Board assembled & tested  $69.99 
plus 2N6603  $69.99  P.C. Board assembled & tested with 2N6603$79.99 

HMR II DOWNCONVERTER with Power Supply, Antenna (Dish) & all Cables for installation. 180 Day Warranty. 
1 to 5  $150.00  6 to 11  $140.00  12 - up  $125.00 

YAGI DOWNCONVERTER with Power Supply, Antenna (Yagi) & all Cables for installation. 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 

1.25mm 
1.45mm 
3.2mm 
3.3mm 
1/8 
3/16 
5/32 
7/32 

SPECIAL NEW STOCK OF CARBIDE DRILL BITS-YOUR CHOICE $1.99 

13/64 
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30 
31 
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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) 
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 
3.2mm 26 45  55  65 
3.3mm 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) 
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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 
5.595-2.7/8/U 
5.595-.500/4/CW 
5.595-2.7/LSB 
5.595-2.7/USB 
5.645-2.7/8 
9.0SB/CW 

5.52MHz/2.7KHz wide 8 pole 
5.595MHz/2.7KHz wide 8 pole upper 
5.595MHz/.500KHz wide 4 pole CW 
5.595MHz/2.7KHz wide 8 pole lower 
5.595MHz/2.7KHz wide 8 pole upper 
5.645MHz/2.7KHz wide 8 pole 
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 

4884863801 
5350C 
5426C 
A10300 

7.8MHz 
10.6935 
10.7MHz 2 pole 15KHz Bw. Motorola #48D84396K01 
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  BFB4558 

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  la Gain +7dBm  ldB Gain +20dBm  ldB 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,dB One Octave From Band Edge  6Typ./7.5Max. Total Range 6.5Typ./8Max. 
Isolation, a 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,d6 One Octave From Band Edge  5.3Typ./7.5Max. Total Range 6.5Typ./8.5Max. 
Isolation, a 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 
Collector Emitter Brakedown Voltage at Ic=500ua 
Collector Cutoff Current at Vcb=15v 
Forward Current Transfer Ratio at Vce=15v,Ic=15ma 
Transducer Power Gain at Vce=18v,Ice=60ma,F=2GHz. 
Maximum Available Gain at Vce=18v,Ic=60ma,F=1GHz/F=2GHz 
Price  $29.99 

35volts min. 
30volts min. 
100ua max. 
15min,40typ,125max 
3dBmin,4dBtyp 
14dB typ,8dB typ 

Motorola RF Power Amplifier Modules  

Model  MHW612A  
Frequency Range  146 to 147MHz 
Voltage  12.5vdc 
Output Power  20watts 
Minimum Gain  20dB 
Harmonics  -30dB 
RF Input Power  400mw 
Price  $57.50 

Toll Free Number 
800-528-0180 
(For orders only) 

MHW613A  
150 to 174MHz 
12.5vdc 
30watts 
20dB 
-30dB 
500mw 
$59.80 

MHW710  
400 to 512MHz 
12.5vdc 
13watts 
19.4dB 
40dB 
250mw 
$57.50 

MHW720  
400 to 470MHz 
12.5vdc 
20watts 
21dB 
40dB 
250mw 
$69.00 

MSIGIEU electromcs 
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"TRANSISTORS" 

WATKINS JOHNSON WJ-M62 3.7 to 4.2GHz Communication Band Double Balanced Mixer 

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 

Isolation 
fL at R 
fL at I 

Conversion 
Flatness 
Third Order Input 
Group Time Delay 
VSWR 

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 

Compression  ldB Max.  fR Level +2dBm 
.2dB Peak to Peak Over any 40MHz Segment of fR=3.7 to 4.2GHz 

Intercept +11dBm  fR1=4GHz fR2=4.01GHz Both at -5dBm fL=4.5GHz 
.5ns Typ. .75ns Max. fR3.7 to 4.2GHz fL 3480MHz  @ +13dBm 

$100.00 

L-Port  1.25:1 Typ. 
R-Port  1.25:1 Typ. 

1.4 :1 Typ. 
I-Port  1.5 :1 Typ. 

1.3 :1 Typ. 
1.8 :1 Typ. 

2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.0:1 
2.5:1 

fL 2.8 to 5.35GHz 
fR 3.7 to 4.2GHz fL fR 
fR 3.7 to 4.2GHz fL fR 
fI=100MHz 
f1=500MHz 
fI=1125MHz 

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  2N6603 
25v 
15v 
3v 
30ma 
375mw 
30min. 200max. 
4.5GHz typ. 
1GHz 2dB Typ. 
$2.00 

25v 
15v 
3v 
30ma 
400mw 
30min. 200max. 
2GHz min. 
2GHz 2.9dB Typ. 
$10.00 

National Semiconductor Variable Voltage Regulator Sale itIIIIIII  

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 

LM7805/06/08/1 2/15/18/24 
5, 6, 8,12,15,18,24vdc 

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) 

AMEGIFE! electromcs 
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"MIXERS" 
WATKINS JOHNSON WJ-M6 Double Balanced Mixer 

LO and RF 0.2 to 300MHz  IF DC to 300MHz  $21.00 
Conversion Loss (SSB)  6.5dB Max. 1 to 50MHz 

8.5dB Max. .2 to 300MHz  WITH DATA SHEET 
Noise Figure (SSB)  same as above 

8.5dB Max. 50 to 300MHz 
Conversion Compression  .3dB Typ. 

NEC (NIPPON ELECTRIC CO. LTD. NE57835/2SC2150 Microwave Transistor 

NF Min F=2GHz  dB 2.4 Typ.  MAG F=2GHz  dB 12 Typ.  $5.30 
F=3GHz  dB 3.4 Typ.  F=3GHz  dB 9 Typ. 
F=4GHz  dB 4.3 Typ.  F=4GHz  dB 6.5 Typ. 

Ft Gain Bandwidth Product at Vce=8v, Ic=10ma.  GHz  4 Min.  6 Typ. 
Vcbo  25v  Vceo  llv  Vebo  3v  Ic  50ma. Pt.  250mw 

UNELCO RF Power and Linear Amplifier Capacitors 

These are the famous capacitors used by all the RF Power and Linear Amplifier manufacutures 
and described in the Motorola RF Data Book. 

lOpf  22pf  30pf  40pf  100pf  250pf  1 to 10pcs.  .60Q each 
13pf  25pf  32pf  43pf  120pf  820pf  11 to 50pcs.  .50Q each 
14pf  27pf  33pf  62pf  180pf  51 to 100pcs. .40Q each 
20pf  27.5pf  34pf  80pf  200pf 

NIPPON ELECTRIC COMPANY TUNNEL DIODES  $7.50 
MODEL 1S2199  1S2200 

Peak Pt. Current ma.  Ip  9min. 10Typ. llmax.  9min. 10Typ. llmax. 
Valley Pt. Current ma.  Iv  1.2Typ. 1.5max.  1.2Typ. 1.5max. 
Peak Pt. Voltage my.  Vp  95Typ. 120max.  75Typ. 90max. 
Projected Peak Pt. Voltage my. Vpp Vf=Ip  480min. 550Typ. 630max.  440min. 520Typ. 600max. 
Series Res. Ohms  rS  2.5Typ. 4max.  2Typ. 3max. 
Terminal Cap. pf.  Ct  1.7Typ. 2max.  5Typ. 8max. 
Valley Pt. Voltage my.  VV  370Typ.  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  g$1 GIF U electrosvcs 
800-528-0180 
(For orders only) 
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"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 
SK6368  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*  430pf 
12pf  110pf  470pf 
15pf  120pf  510pf 
18pf  130pf  560pf 
20pf  150pf  620pf 
22pf  160pf  680pf 
24pf  180pf  820pf 
27pf  200pf  1000pf/.001uf* 
33pf  220pf*  1800pf/.0018uf 
39pf  240pf  2700pf/.0027uf 
47pf  270pf  10,000pf/.01uf 
51pf  300pf  12,000pf/.012uf 
56pf  330pf  15,000pf/.015uf 
68pf  360pf  18,000pf/.018uf 
82pf  390pf 

.99C  101 to 1000  .60C  * IS A SPECIAL PRICE:  10 for $7.50 

.90C  1001 & UP  .35C  100 for $65.00 

.80C  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) 

MTI electromc* 
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"TUBES" 
TUBES PRICE TUBES  

2E26  $ 4.69 
2K28  100.00 
3628  5.00 
3-500Z  102.00 
3-1000Z/8164  300.00 
3CX1000A/8283  200.00 
3X2500A3  200.00 
4-65A/8165  45.00 
4-125A/4D21  58.00 
4-250A/5D22  68.00 
4-400A/8438  71.00 
4-400C/6775  80.00 
4-1000A/8166  300.00 
4CS25OR  69.00 
4X150A/7034  30.00 
4X150D/7035  40.00 
4X150G  50.00 
4X2508  30.00 
4CX25013/7203  45.00 
4CX250F/7204  45.00 
4CX250FG/8621  55.00 
4CX250K/8245  100.00 
4CX250R/7580W  69.00 
4CX300A  99.00 
4CX350A/8321  100.00 
4CX350FJ/8904  100.00 
4X500A  100.00 
4CX600J  300.00 
4CX1000A/8168  300.00 
4CX15008/8660  300.00 
4CX3000A/8169  300.00 
4CX5000A/8170  400.00 
4CX10000D/8171  500.00 
4CX15000A/8281  700.00 
4E27/A/5-123A/B  40.00 
4PR60A  100.00 
4PR608/8252  175.00 
KT88  15.00 
DX362  35.00 
DX415  35.00 
5728/T160L  44.00 
811  10.00 
811A  13.00 
812A  15.00 
813  38.00 
4624  100.00 
4665  350.00 
5551A  100.00 
5563A  77.00 
5675  15.00 

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 

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 

68K4C 
6DQ5 
6FW5 
6GE5 
6GJ5 
6HS5 
6J85/6HE5 
6JB6A 
6JM6 
6JN6 
6JS6B 
6JT6A 
6KD6 
6K66/EL505 
6KM6 
6KN6 
6L F6 
6LQ6 
6LU8 
6L X6 
6ME6 
12JB6A 

NOTICE ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE 1111111111111  

Toll Free Number 
800-528-0180 
(For orders only) 

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 
6.00 

"WE ARE ALSO LOOKING FOR 
TUBES NEW/USED ECT." 

WE BUY SELL OR TRADE 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

4VINItz electrowcs, 
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Garda  2301-20 
Garda  2301-30 
Garda  2366 
Marcia  2863 
Narda  2864 
Garda  2979 
Garda  1002-10 
Marcia  3002-20 
Marda  3003-10 
Garda  3003-30 
Garda  3004-10 

"MICROWAVE COMPONENTS" 
41(.40400E COMPONEN1S  

All  700  Noise Source 
All  7010  Noise Source .2 to 2.6GH: 
AIL  07050  Noise Source 
All  07051  Noise Source 7.05 to 1004z 
AIL  07091  Noise Source 12.4 to 113GHz 
ARRA  01.152CA  Variable Attenuator 
ARM  2416-20  Variable Attenuator 0 -20d8 .5 to IGHz 100 
ARRA  3614-60X  Variable Attenuator 0-60dB 1 to 2GHz lOw 
AR M  4684-20C  Variable Attenuator 0-20dB 3 to OCkz lOw 
AMA  6684-20F  Variable Attenuator 0-2018 7 to 11GHz 
Alfred  1151  Sampler Attenuator 1 to 2G.117 0 to 50d8 
Alfred  1152  Sampler Attenuator 2 to 4GHz 3 to 50d8 
Alfred  1153  Sampler Attenuator 4 to 8GHz 0 to 50d8 
kmericon  2000-6254  Adapter X to SMA 8.2 to 12.4GHz 
Americon  2020-6600  Directional Coupler .5 to 'Gilt 648 
Boonton  41-48  Power Detector 
Coaxial Dynamics  3023  Directional Power Detector 60wfwd/lbwrex/225-400mc 
Coaxial Dynamics  3025  Directional Power Detector 60wfwd/19wiev/116-150ex 
FXR/Microlab  Cli-A21  Coupler 
FXR/Microlab  0P-039  Crystal Detector 
FXR/Microlob  S1640  Variable Attenuator 0-50dB 2.6 to 3.95011z 
FXR/Microlab  4414A  Frequency Meter 3.95 to UGH: 
FXR/Microlab  601007  Adapter 
FXR/Microlab  06018  Adapter 
General Microwave  N4020-3  Power Detector 
General Microwave  4710-20  Directional Coupler 2 to 4GHz 20d8 
General Microwave  4276-2  120:1 Divider IMC to 2501IC 
Hewlett Packard  G2810  Adapter G to N 3.95 to 5.85Gc 
Hewlett Packard  8281A  Adapter H to N 7.05 to 10Gc 
Hewlett Packard  02810  Adapter X to N 8.2 to 12.46c 
Hewlett Packard  902928  Adapter 10 to 15Gc 
Hewlett Packard  NK2920  Adapter 15 to 22Gc 
Hewlett Packard  3458  Noise Source IF 31.1/60fic 
Hewlett Packard  G3470  Noise Source 3.95 to 5.856,. 
Hewlett Packard  4347A  Noise Source 7.05 to 10Gc 
Hewlett Packard  S3470  Noise Source 2.6 to 3956, 
Hewlett Packard  03470  Noise Source 8.2 to 12.4Gc 
4wwlett Packard  3490  Noise Source 400Mc to 4Cic 
Hewlett Packard  355C  Variable Attenuator .5ix DC to IGE 
Hewlett Packard  3600  Lou Pass Filter 4100Mc 
Hewlett Packard  03828  Variable Attenuator 0 to 50d8 3.95 to 5.856c 
Hewlett Packard  J38/0  Variable Attenuator 0 to 5098 5.85 to 8.2Gc 
Hewlett Packard  P3820  Variable Attenuator 0 to 5098 12.4 to 18Gc 
Hewlett Packard  X3820  Variable Attenuator 0 to 50d8 8.2 to 12.4Gc 
Hewlett Packard  411A-21D  N Tee For 4114 
Hewlett Packard  44210  Crystal Detector 7.05 to 10Gc 

Hewlett Packard  44216  Crystal Detector 7.05 to 10Gc Matched Pair 
Hewlett Packard  8424A  Crystal Detectot 7.05 to 10Gc Matched Pair 
Hewlett Packard  4778  Thermistor Mount For 430 Series 10Mc to 10Gc 
Hewlett Packard  G4850  Barrette, Mount 1.95 to 5.85Ge 
Mewlatt Packard  J4858  Detector Mount 5.85 to 8.2Gc 
Hewlett Packard  J4860  Thermistor Mount 5.85 to 8.2Gc 
Hewlett Packard  14487E1  Thermistor Mount 7.05 to 10Gc 
Hewlett Packard  K487C  Thermistor Mount 1810 2Fic 
Hewlett Packard  P4878  Thermistor Mount 12.4 to 18Gc 
Hewlett Packard  X4870  Thermistor Mount 8.2 to 12.4Gc 
Hewlett Packard  04878  Thermistor Mount 8.2 to I2.4Gc 
Hewlett Packard  G5320  Frequency Meter 3.95 to 5.85Gc 
Hewlett Packard  115328  Frequency Meter 7.05 to 10Gc 
Hewlett Packard  .35328  Frequency Meter 5.3 to 8.2Gc 
Hewlett Packard  M5320  Frequency Meter 10 to 15Gc 
Hewlett Packard  P5320  Frequency Meter 12.4 to 18Gc 
Hewlett Packard  0532A  Frequency Meter 8.2 to 12.4Gc 
Hewlett Packard  536A  Frequency Meter .94 to 4.2Gc 
Hewlett Packard  G7520  Directional Coupler 20d8 3.95 to 5.85Gc 
Hewlett Packard  X7520  Directional Coupler 128 8.2 to 12.4Gc 
Hewlett Packard  X752C  Directional Coupler 102 8.2 to 12.46c 
Hewlett Packard  07520  Directional Coupler 2018 8.2 to 12.4Gc 
Hewlett Packard  766D  Dual Directional Coupler .94 to 1.975Gc 20:41 
Hewlett Packard  767D  Dual Directional Coupler 1.9 to 4Gc 20dB 
Hewlett Packard  787D  Directional Detector 1.9 to 4.IGc 
Hewlett Packard  09106  Termination 3.95 to 5.85Gc 
Hewlett Packard  09148  Moving Load 8.2 to 12.46c 
Hewlett Packard  28306  Sensor Oscillator 
Hewlett Packard  3503  Microwave Switch 500mc to 12.4Gc SPST 
Hewlett Packard  84310  Bandpass Filter 2 to 4Cw 
Hewlett Packard  84360  Bandpass Filter 8 to )2. 4Gc 
Hewlett Packard  94710  RF Detector 
Hewlett Packard  84720  Crystal Detector .01 to 18Gc 
Hewlett Packard  87320  Pin Modulator 1.8 to 4.5Gc 8008 
Hewlett Packard  87330  Pin Modulator 3.7 to 8.3Gc 3508 
Hewlett Packard  101008  Termination 50 ohms 
Hewlett Packard  108550  Preamp. 2 to 1300Mc 
Hewlett Packard  116608  Tracking Generator Shunt 
Hewlett • Packard  I1693A  Limiter 
Hewlett Packard  13510  Transistor Test Jig 
Hewlett Packard  33001C  Pin Absorptive Modulator 
Hewlett Packard  331028  Microwave Switch 10014c to 18Giiz 
Hewlett Packard  C79-336020  Microwave Switch DC to 18Gc SPOT 
Hewlett Packard  39098A  Microwave Switch 

Kay  30-0/432D  0 to 10108 Variable Attenuator DC to 1Gc 
Kay  44781  Noise Source 
Kay  79218  Noise Source 10 to 90Cek 
Kay  792181  Noise Source 10 to 10000k 
Lectronic  5030  Tube Mtg./Attenuator and 2K25 
POE  901926-1  X Band Load 
MICA  715-152  Directional Coupler 4 to 8Gc 20db (Narda 3044820) 
Marries,  AU-2CA/  801162 Variable Attenuator 
Microtech  214972  Microwave Switch 
Military  AT-68/LIPM  Horn Antenna 8.5 to 9.6Gc 
Military  UG-528/0  608 Attenuator 
Mardi  ICS  Variable Attenuator 0 to 4008 
Garda  792FM  Variable Attenuator 2 to 2.5Gc 0 to I7dB alma. 

2.5 to 12.4Gc 0 to 2008 min. 
Directional Coupler 2 to 4Gc 2018 
Directional Coupler 2 to 4Gc 30d8 
Variable Directional Coupler 1.2 to 1.4Gc 7 to 1208 

BiDirectional Coupler 4 to 8Gc 2006 
Directional Coupler .95 to 2Gc 10d11 
Directional Coupler .95 to 2Gc 20011 
Directional Coupler 2 to 4Gc 10011 
Directional Coupler 2 to 40c 30013 
Directional Coupler 4 to 1CGc 100 

$103.00 
100.00 
100.00 
150.00 
200.00 
100.00 
93.00 
93.00 
75.00 
75.00 
200.00 
200.00 
200.00 
75.00 
75.00 
75.00 
9).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 
9)0.00 
350.00 
325.00 
35.00 
50.00 
200.00 
400.00 
75.00 

65.911 

85.00 
180.00 
50.00 
135.71 
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 
93.00 
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 
103.00 
100.00 
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"TEST EQUIPMENT" 

Boonton  202J 
Boonton  202J/207H 

CRC  931 
Chushman  MCM5 
Alfred  8000/7051 
Meguro  MSG-2282A 
Gertsch  FM3 
Systron Donner  1037/12914 
Singer  SP43/254 

Measurements  658 
Measurements  140 
Polarad  MSG-2 
E.H.  574 
Monsanto  1107 
Military  TS-1011/ 

General Radio  805C 
Hewlett Packard  2304 
Hewlett Packard  2308 
Hewlett Packard  2404 
Hewlett Packard  410C 
Hewlett Packard  415D 
Hewlett Packard  4318 
Hewlett Packard  6066 
Hewlett Packard  6080 
Hewlett Packard  608C 
Hewlett Packard  6081 
Hewlett Packard  608F 
Hewlett Packard  6128 
Hewlett Packard  6148 
Hewlett Packard  6168 
Hewlett Packard  6166 
Hewlett Packard  6184 
Hewlett Packard  6188 
Hewlett Packard  6208 
Hewlett Packard  6238 
Hewlett Packard  6264 
Hewlett Packard  6284 
Hewlett Packard  9404  Frequency Doubler 26.5 to 40Gc  1000.00 
Hewlett Packard  35504  Portable Test Set  1000.00 
Hewlett Packard  52451  Frequency Counter 0 to 50ek  1000.00 
Hewlett Packard  525IA  Plug In For above 20 to 10014c  100.00 
Hewlett Packard  52528  Plug In For above 100 to 350W  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 12.4Gc For above  1000.00 
Hewlett Packard  52624  Plug In For above Time Interval  100.00 
Hewlett Packard  53278  DVM and Frequency Meter to 550Mc  1500.00 
Hewlett Packard  885636  H Band Generator/Test Set 7.1 to 8.5Gc  1000.00 
Tektronix  491  Spectrum Analyzer Solid State 1014c to 40Gc.  7000.00 
Micro Tel  M58903  Microwave Receiver to 40Gc Digital Readout  9000.00 
Tektronix  1900 Signal Generator 350KHz to 50Mc  150.00 
Telonic  2003  Sweep7317, a1 Generator Systems 
3305 5 to 1500Mc Autoplex,2/3323 I to 2000W Variable Marker,3140 RF/Output 
Attenuator 50 olme,3350 RF Detector,33604 Rate Modulation,3370Display Prcoessing. 1000.00 

TEST EQUIPMENT 
AM FM Signal Generator 195 to 270MHz 
API FM Signal Generator and Univerter 
1006Hz to 55Mc and 195 to 270Mc 
Heterodyne Converter 200 to 1200Mc 
Monitor 
Sweep Network Analyzer 1006Hz to 40Gc 
Standard Signal Generator For CB 
Frequency Meter 20 to 100014c 
Frequency Meter 0 to 50Mc with Plug In to 500ek 
Spectrum Analyzer lkc to 251k and a 0-6 Campanion 
Sweep Generator 0 to 15Mc and PS-19 Power Supply 
Standard Signal Generator 75Hz to 39k 
Standard Deviation Meter 25 to 1000Mc 
Signal Generator 2150 to 4600Mc 
Microwave Swept Oscillator 8 to I2.4Gc 
Time Interval Plug In 
UPM84 Spectrum Analyzer IOW to 40Gc with 
Hach Filter F335/F336/F337/F338/ 041/1Each 
Attenuator CN411/CN410/CP409 and lEach Adapter 
UG1239/UGI240/1.161241/UG1242 
Standard Signal Generator 166c to 50Mc 
Power Amplifier 10 to 500Mc 4.5watts 
Power Amplifier 10 to 50014c 4. 5watts 
Sweep Generator 4.5 to I20Mc 
VTVM  to 700MHz 
SWIR Meter 
Power Meter 10Mc to 40Gc 
Signal Generator 506Hz to 694c 
Signal Generator 10 to 420Mc 
Signal Generator 10 to 480Mc 
Signal Generator 10 to 480Mc 
Signal Generator 10 to 455ek 
Signal Generator 450 to 1230Mc 
Signal Generator 900 to 2100Mc 
Signal Generator 1.8 to 4.2Gc 
Signal Generator 1.8 to 4.2Gc 
Signal Generator 3.8 to 7.6Gc 
Signal Generator 3.8 to 7.6Gc 
Signal Generator 7 to 1 1Gc 
Test Set 5925 to 7750Mc 
Signal Generator 10 to I5Gc 
Signal Generator 15 to 21Gc 

Telonic  2003  Sweep/Signal Generator Systems 
3303 5 to 500Mc Sweep,3323 I to 20001k Variable Marker,3343 RF/Output 50 ohms,3340 
RF Output/Attenuator 50 ohms,3350 RF Detector,33604 Rate Modulation,3370 Display 

Processing.  750.00 

Toll Free Number 
800-528-0180 
(For orders only) 

450.00  Narda  3004-20 
Narda  3032 

600.00  Narda  3033 
200.00  Narda  3039-20 
750.00  Narda  3040-20 
800.00  Narda  3043-20 
250.00  Narda  3044-20 
150.00  Narda  3044820 
500.00  Narda  3045 00 

Narda  4035 
1500.00  Narda  22006/ 
250.00  Narda  22007/ 
200.00  Nardi,  22011/ 
500.00  Narda  22012/ 
750.00  Mardis  22377 
50.00  Narda  22538/ 

Narda  22539/ 
Narda  225406/ 
Narda  22574 

1800.00  Narda  22689 
300.00  Narda  22876/ 
400.00  Narda  Z3105/ 
800.00  Morsel  14064-30 
400.00  ORD  C101 
400.00  PRO  0101 
250.00  PRO  2058 
150.00  PRO  5858 
800.00  PRO  63414 
400.00  PRO  5815 
500.00  PRD  86001 
1500.00  POD  06284 
1500.00  Quantatron  5100 
500.00  RIC  A-2610C 
500.00  Radar Design  01536 
400.00  Sage  752-3 
500.00  Sage  2503 
400.00  Sage  7753-3 
500. 00  Sperry Microline  12GI 
400.00  Stoddart  90515 
500.00  Systron Donner  08 0194 
2000.00  Tektronix  SI 
2500.00  Tektronix  S2 

Tektronix 
Tektronix 
Telonic 
Texscan 
Transco 
Navel inc 
Navel inc 
Wavetek 
Weinschel Eng. 

Microwave Equipment 
ManU-ficture 
PRO 

Hewlett Packard 
Hewlett Packard 
Hewlett Packard 

dewlett PaLkard 

MICROWAVE COMPONENTS 
Directional Ccnifilir 4 to 1CGc 201d8 
Hybrid .95 to 2Gc 348 
Hybrid 2 to 4Gc 1618 
Directional Coupler 125 to 250Mc 2088 
Directional Coupler 240 to 500Mc 2048 
Directional Coupler 2 to 4Gc 20.1E1 
Directional Coupler 4 to 8Gc 2048 
Directional Coupler 3.7 to 8.36c 2088 
Directional Coupler 7 to 12.4Gc 3046 
Hybrid 101 
3043-20 Directional Coupler 1.7 to 4Gc 2018 
3043-30 Directional Coupler 1.7 to 4Gc 3048 
3003-10 Directional Coupler 2 to 4Gc 1088 
3003-30 Directional Coupler 2 to 4Gc 30d8 
Adapter 0 to N 8.2 to 12.4Gc 
4014-10 Directional Coupler 3.85 to 8Gc 1088 
4015C10 Directional Coupler 7.4 to 12Gc 1048 
4013C10 Directional Coupler 2 to 4Gc 1048 
Directional Coupler 2 to 4Gc 10dB 
Directional Coupler 15.8 to 17. 3Gc 
4014[6 Directional Coupler 3.85 to 8Gc 6dB 
401500 Directional Coupler 7 to I2.4Gc 30.18 
Directional Coupler 6 to 10Gc 3088 
Variable Attenuator 5.85 to 8.2Gc 0 to 60.18 
Variable Attenuator 12.4 to 18Gc 0 to 6048 
Slotted Line with Probe 4 to 10Gc 
Frequency Meter 8.2 to 10Gc 
90" Twist 18 to 26. 5Gc 
Wavemeter 7 to 10.6Gc 
Crystal Switch 
Thermistor Mount 8.2 to 12.4Gc 
Rodustub Tuner 
Variable Attenuator 
Directional Coupler 
Coupler 
Mixer 
Directional Coupler 4 to 6Gc 348 
Frequency Meter 5.84 to 8.2Gc 
1001 Attenuator 
Tunable Detector 18 to 26.5Gc 
Sampling Head 
Sampling Head 

550  Pulse Generator Head 
(11704  170 ohm Variable Attenuator 
181417-34-5 M Bandpass Filter 
56F250-500-14A Tunable Bandpass Filter 250 to 500Mc 
919C70100  SPDT Switch 
601  Adapter 0 to INC 8.2 to 12.4Gc 
9009-10  Directional Coupler  4 to 10Gc 1048 
5070  0 to 700 Variable Attenuator 
2692  .30 to 61918 Vairable Attenuator 

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 
100.00 
100.00 
75.00 
350.00 
300.00 
100.00 
125.00 
50.00 
75.00 
50.00 
125.00 
50.00 
50.00 
75.00 
25.00 
25.00 
50.00 
200.00 
35.00 
200.00 
Call 
Call 
Call 
50.00 
15.00 
250.00 
25.00 
35.00 
100.00 
75.00 
50.00 

Model  Description  Price 
219/3302/  20 to 1000MHz 
33021/11064  Standing Wave Detector and Matched Load  5250.00 
805A  Slotted Line 500MHz to 4Gmz  200.00 
805C  Slotted Line 500MHz to 4GMz  400.00 
8098 with  8068 Slotted Line 3 to 12GHz/G8108 Slotted 

Line 3.95 to 5.85Gmz/J8108 Slotted Line 
5.85 to 8.2Gdz/08108 Slotted Line 8.2 to 
12.0Gmz/P8108 Slotted Line 12.4 to I8GHz/ 
6281A 6 H2HIA Adapter/10292B Tapered 
Transition/444A Probe 2.6 to 18GHz/and a 
4478 Probe/H8108 Slotted Line 7.05 to 10.5  900.00 

8096 with  8068 Slotted Line 3 to 12GHz/H8106 
Slotted Line 7.05 to 10.5GHz/413108 Slotted 
Line 8.2 to 12.4GHz/HX292E1 Tapered Transition 
H to 4/H28111 & 62814/with Probe.uoa4 A  550.00 

electrotuc$ 

(602) 242-8916 

2111 W. Camelback 
Phoenix, Arizona 85015 
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ELECTRONICS 

FULL LINE ALL PARTS 81 COMPUTER PRODUCTS 
P.O. Box 4430M 

Santa Clara, CA 95054 
Will calls: 2322 Walsh Ave. 

(408) 988-1640 
Same day shipment. First line parts only Factory tested Guaranteed 
money back Quality IC's and other components at factory prices 

INTEGRATED CIRCUITS 
74111111.  .100  • 65  004017 ' 

19  00)125  375 014078 
7402A  '9  i.3,8  719 001079 
74044  22  11132055  1 15 CD4070 
14099.  '9  0977209 71 735 $01,021 
741019  19  043205 15 1 35 001022 
74145  57  .103/015  95 CD4023 
74239.  19  .1132018  95 CD4024 
74304,  9  4320,72  95 004025 
74425  49 '483 207  Is  95 CD4016 
1449,  99  06432385  495 004027 
04425  69  01432414  99 001020 
744814  69  1103395  99 C04029 
74745  35  11034055  7 35 001030 
747596  39  L4344 11 7 35 0114035 
141511  65  1143404 72 1 35 004040 
74194  7 70  4143401. 75 1 35 CD4042 
74914,  35  14340.24 I 35 0040/3 
249914  55  14340,5  BS 004044 
741005  100  1143401.0  05 004040 
7470714  30  144310712  85 004,9 
741231,  55  1513401 15  95 004050 
747291  45  143401 70  15 CP105, 
74145N  60  41,1340,24  15 001060 
'475044  I 20  14350  550 CD4066 
7.4544  65  11,1377  229 6144,00 
741545  I 25  11038051  1 00 0114069 
141779  55  1.11381  1 60 00,20 
747641  70 1.11392  160 $0.407/ 
7471125  OS  1.47096  59 004072 
741636  85  11112311 11  49 604073 
741745  89  147335  85  001073 
741791  85  0674700  35  004076 
7449m  I 75  11.74114  35 014078 
747 92%  79  087475 N  75  004087 
741935  /9  110741114  50 001002 
742215  1 25  14 130311  1 75 01347 76 
712916  85  1167304  7 '0 004440 
743164,  65  141305  17  001507 
7439.49.  65  11,47307  7 10 004501 
7436714  65  001310  275  404570 

11674511  55 
74691111TTI  1511112  025  C14515 
7415005  25  1.101199  249  004576 
745025  25  1142/11  75  204519 
7415097  21  1102902  2 25 C101520 
111707, 21  1.10390314  59  004527 
7452-5 '5  1.113905  1 25  004528 
7415•73. ..5  11139094  95  004553 
7401''s  01  44074569  55  004566 
748• 35  49  565504  " 30  001503 
745271  ..5  NE5559  39  0045/5 
7415::,  .5  11E556A  95  cD40792 
74152-7 . 3. 14E5651  1 00  74CO3 
7415275  75 14(5069  1 50  740.05 
741.7115  75  9815675  1 00  74010 
7415305  15  NES701  8 75  74[14 
7413749.  45  701.05  60  74020 
745754  SO  78108  80  71030 
74459014  60  79405  85  74046 
74159341  65  7544  7 49  74074 
74156 39  15  7549104  SO  74076 
74/S10711  40  7549205  55  74090 
74157115  45  75494 75  09  745793 
741571314  45 
74151325  75  A 10 0 UNIVERTER ;44E 74 
74157366  49 80361  4 SO  740775 
741.5157%  15  670002  73 95  147792 
74151554  79 6701014  22 00  740221 
74515711  75  67500.1  7395  740905 
74151628  95  10130  995  740900 
741515311  95  64300396  740  740914 
74131745 95  .3. '303  950  74C922 
7,65,90.  ,  ..03  14 25  7744 :63 
146622114  '5 
741.525141  15  07409 74C925 
74153671  5 3  00  25  710927 

M AR  „„  M I NCE 
043045  .4 0,26  95  " 5 
CA3044  ' •  25  1096 
043067  t'e  95  1097 

1090 0530412  1  0 '79  45 
6709 CA)3119  3,  t •7  43 

411301AN Ar, 11  3, 
55130511  83 ...LAC,/  25 
1.81)374  35  CD40 ,3  45  
18430114  98  004014  95 
1113098  I 25  003075  95  3.37 
1103/111 14  64  004079  ' 

I 55  230291 4 
6, 270246 20 
60  24144 4 
95 23038 4 
45 2,1, 

c792 2 
55 21141 100,  50, 
6, 21140 45145  21 
65 4'76 10084  250 
95 84 316200ns 15 40 
4, 4165280  700 

18165110  995 
4145330 
8•57071 
42504 
93641  350 

35 4100  10 00 
35 470  2 SC3 
30 
30 CLOC118 
35  14915377  495 
30  1,1115372  390 
95  5445314  190 
30  14144369  795 
30  141115141  14 24 
30  41151165 
47  071070  695 

5 SO  077145  695 
99  1,14537SAAN 390 
95  1$165375AGN 4 90 
95  7205  '6 50 
94  7207  750 

225  7206  '595 
7209  495 

111CROPROCESSOR 
6502  695 
69025  950 
6504  695 
6522  8 75 
6530  950 
6532  '4 95 

655 7 75900  ; 7'.g̀ 0447, 
6602  77 95 
6820  4 95 

35  6850  50  rirt; 

414112  7,229506 E77;:m6p"  1 :0' 131v' r2037,6: 
4...1? 326301 8 40110  32 80 3762 403/ 

75  •,  245 CI 300 rn.'  195 
18 614, 001104  395  .5  249 C1 600 -n1 495 

65 0065A  $ SO  23 1467  190 
95  1604  6 CO 

28011  76 95 
280 PIO  650 
num I, 0  595 

Clt  595 
25 1801 VC  865 
69 160 0487  75 25 
79 ZBOA DAB , 1125 
65 IBC DIM  77  50 
90 !BOA DMA  27 So 
00 SOO 5700  13 95 
75 1804 510 0 21 95 
95 leo 570 7 15 00 
00 2108570 7 2390 
SO 180 5702  23 95 
75 20055 102 1195 
95 713011 CIT  17 95 
95 2009 570 3; 3, 5 

:22124  390 
1216  225 
0224  20" 
71776 
Int 
6253 
6255 
8257  07 
6259 
1112201 pas  • 

18025  r3313  4116 200ns Dynamic RAM  8 515 40 
19610 

7 25 
02 

350 
245 
235 
95 
300 
35 

65 
00 
25 
25 

Phone orders only (800) 538-8196 
•,  UAW 1120 

1,14 

09  6105 115111097 AAA 
' • 

55 

39 

594 
695 

65 
65 
95 
66 
25 

40 
95 
75 
75 , 

- 

14825 326 
141125 329 
662513 3 
6825136 
11825117 
8221 

a 
4 ,7 
497 
8 15 
875 
3 SC 

Sowsair5 A8  71 95 
10,71 4,1  1, 97 

007,191 0o" 9, 39 '5 

91.31910117 .1970 5'. 

• 
DP SWOT  IS 
„ 

A 

KEYBOARDS 
S6 key ASC0 

CTORS 
fa, aastr71.71 

COMO  Enc4sure P447 
10 9164 44  250  DARK 74075,  1535 maw  275 
86 646 edge  4 CO  LAOS 
100 $4,66,,,  395  Rol 1076  75 
700 oo Av.,. 497  Gm. 41108 7078  20 

Jumbo 444  25 
1$ N a m  Gnan 0,anAa *Noe 14405  25 

SWA M n. Law PRIM  CROWE D  697 27 
PIN  111, PM 11R  ,T0a, aY0111  R ., Rao* Pe , 

g C011111181TAL speaknis 
'6  '6  39  Ao  0,13 141 .'  nr 9767, 

sa Oa wee rTRAP 100LS ,a MK. 

..991171  M e L1113  3 SPECIAL PRODUCTS 
T. .  PR  2 5 You 3,60 00413.762  3.7. 
14  55  24  93  30 MP, Pao Cowyr 4171 
16  57  111  7 00 
10  67  40  759 
4.4. I 4 A.4 4,9  20  AC TRAAISPORNERS 

RA N  WALL MUG 
CRYSTALS  5 1V C1 603 rna 54 60 WV 2 Arno  53 93 

'2611 2517,.  

l2g1;;;.,, 
390 
400 
4 50 

3 5795 kW/  1 20 
2 M O Wu 
2 097'52 11$2 
2 4576 11142 
3 271711 .177z 
5 0658 PAW 
S 105 10112 
5 7143 10.42 
5 5536 6019 
14 17878 WO 

95 
430 
450 
450 

g 

Zg 
425 

7'11?;74"10, 24  0 2   

IIITIIOARS1111CODUIS 
AYS 2376  31 95 

';';191'r  7;94 
740927  fIx  

COnoletla,s RS232 . 

59 21 rnt."11! '1.917"."  729  

01151.81 LEOS 
16A172 74  CA CA 300  75 
06704  CC 300 I 25 
01.707 047071  Cl 343  736 
01717 720  CA CC SOO t 90 
01747 750  CA CC 600 I 49 
410359  CC 357  70 
740503507  CC CA 500  99 
1040503510  CC CA SOC 

;t5'2010%t rp.noloonn5 
116311 WA 
115113650  CC )8  9, 
4414610  CA 40  99 
MA/44650  CC 50  120 
514744710  Cl 40  95 
5454 340  CC 44)  120 
30456542  CC 56  99 

CA 60  99 
v454 40  CC 65  99 

1110410(0 411511100. 

ELECTRONIC SYSTEMS KITS 
Apple Peripheral Klts 
SERIAL I 0 INTERFACE  0 to 30.000 baud, 
O T R . Input & output from monitor or basic, or 
use Apple as intelligent terminal. 130 only (P N 
$14.95, Kit IP N 2A) $51.25, Assembled (P N 
2C) $62.95. 
PROTOTYPING BOARD  (P N 7907) $21.95. 
PARALLEL TRIAC OUTPUT BOARD  8 Macs, 
each can switch 110V. 6A loads. Bd only IP N 
2101 $19.20, Kit (P N 210A) $119.55. 
OPTO-ISOLATED INPUT BOARD  8 inputs, can 
be driven from TTL logic. Bd only ( P N 120) 
$15.65, Kit  N 120A) $69.95. 

Interface Kits 
SERIAL PARALLEL INTERFACE  Bidirectional, 
Baud rates from 110 to 19 2K. ow selectable 
polarity of input and output strobe. 5 to 8 data 
bits. 1 or 2 stop bits, panty odd or even or none. 
all characters contain a start bit • 5 & -12V 
required Bd only (P N 1011 $11.95, Kg  N 
101A) $42.89. 
RS-232 TTL INTERFACE  Bidirectional. re-
quires ,12V. Kit IP N 232A) $9.95. 
RS-232 20mA INTERFACE  Bidirectional. 2 
passive opts-isolated circuits, Kit (P N 7901A) 
$14.95. 

PROM Eraser 
Will erase 25 PROMs in 15 minutes Ultraviolet. 
assembled 25 PROM capacity $37.50 (with 
timer $69.50) 6 PROM capacity OSHA UL ver. 
soon $78.50 (with timer $l u m) 

NiCad Battery Fixer/Charger Kit 
Opens shorted cells that won't hold a charge and 
then charges them up. all in one kit w full parts 
and instructions  $9.95 

Z80 Microcomputer 
16 bit 1 0. 2 MHz clock. 2K RAM ROM Bread-
board space Excellent for control Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00. 

Modem Kit $60.00 
State of the art, orig , answer No tuning neces-
sary. 103 compatible 300 baud Inexpensive 
acoustic coupler plans included BO only 
$17 00 Article in June Radio Electronics 

60 Hz Crystal Time Base Kit $4.40 
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 o 
affecting usage Comp kit w full instruc 

Multi-volt Computer Power Supply 
By 5 amp.  18v 5 amp. 5v 1 5 amp.  5v 
5 amp. 12v 5 amp. - 12v option  5v. , 12v 
are regulated Basic Kit $35.95. Kit with chassis 
and all hardware $51.95. Add $5 00 shipping Kit 
of hardware $16.00. Woodgrain case $10.00. 
61 50 shipping 

11/pe-N-Talk by Votrax 
Text to speech synthesizer with unlimited vocabu-
lary, built-in text to speech algorithm. 70 to 100 
bits per second speech synthesizer. RS232C 
interface $369.00. 

1802 16K Dynamic RAM Kit $149.00 
Expandable to 64K Hidden refresh w clocks up to 
4 MHz wino wart states Addl 16K RAM $25.00. 
5-100 4-slot expansion  $ 9.95 
Super Monitor VIA Source Listing  $15.00 

RCA Cosmac 1802 
Super Elf Computer $106.95 

Quest Super Basic V5.0 
A new enhanced version of Super Basic now 
ivallable Quest was the first company worldwide 
to ship a full size Basic for 1802 Systems A 
omplete function Super Basic by Ron Cenker 
noluding floating point capability with scientific 
'citation inumber range • 17E'). 32 bit integer 
. 2 billion multi dim arrays, string arrays string 
odnipulation cassette I 0. save and load. basic 
idita and machine language programs and over 
"5 statements, functions and operations 
'iiew improved faster version including re-
number and essentially unlimited variables. 
Also an exclusive user expandable command 
orary 
7,ri al and Parallel I 0 routines iroluded 
Super Basic on Cassette S55.00 

The Super Ed is a small single board computer that 
does many big things Its an excellent computer 
for training and for learning programming with its 
machine language and yet its easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 

ROM monitor State and Mode displays Single 
step, Optional address displays. Power Supply 
Audio Amplifier and Speaker. Fully socketed for all 
IC s. Full documentation 

The Super Elf includes a Fi3M 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 oper-
ating 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 plus 
load, reset, run, wait, input, memory protect, 
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 connector slot for the 
Quest Super Expansion Board Power supply and 
sockets for all IC s are included plus a detailed 
127 pg instruction manual which now includes 
over 40 pgs of software info including a series of 
lessons to help get you started and a music pro-
gram and graphics target game Many schools 
and universities 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 EN Kit $106.95, High 
address option $8.95. Low address option 
$9.95. Custom Cabinet with ditIled and labelled 
plexiglass front panel $24.95. All metal Expansion 
Cabinet, painted and silk screened, with room for 
5S-100 boards and power supply $57.00. NiCad 
Battery Memory Saver Kit $6.95. All kits and 
options also completely assembled and tested 

QueSideta. a software publication for 1802 com-
puter users is available by subscription for $12 00 
per 12 issues Single issues $1 50 Issues 1-12 
bound $16 50 

Moews Video Graphics $3.50, Games and Music 
$3.1)0, Chip 8 Interpreter $5.50, Starship 4K cas-
sette $14.95. 

Free 14 page brochure 
of complete Super Elf system. 

Super Expansion Board with Cassette Interface $89.95 
this is truly an astounding value' This board has 
neon designed to allow you to decide how you 
want  optioned The Super Expansion Board 
comes with 4K of low power RAM fully address-
able anywhere in 64K with buitt-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 Elf 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 1K 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 tile cassette read write 
software. (relocatable cassette file) another exclu-
sive from Quest It includes register save and 
feadout block move capability and video graphics 
driver with blinking cursor Break points can be 
used with the register save feature to isolate pro-

gram 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 lull handshake They allow easy 
connection of an ASCII keyboard to the input port 
AS 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 capability display with 
Tiny Basic and a video interface board Parallel 
I/O Ports $9.85, AS 232 54.50, TTY 20 ma liF 
$1.95, S-100 $4.50. A 50 pin connector set with 
ribbon cable is available at $18.95 for easy con. 
nection between the Super Elf and the Super 
Expansion Board. 

Power Supply Kit for the complete system (see 
Multi-volt Power Supply below) 

Rockwell AIM 65 Computer 
op02 oased single board with full ASCII Keyboard 
and 20 column thermal printer 20 char alphanu-
oiorit display ROM monitor., fully expandable 
5419.00. 4K version $449.00 46 Assembler 
$35 00 86 Basic Interpreter $65.00 
-,peciai small power supply 5V 2A 24V 5A 

-.dim  in frame $59.00. Molded plastic 
• •1010SUED 4:1 fit both AIM 65 and power supply 
$52.50. AIM 65 1K in cabinet with power supply 
A7 h fuse. cord assem $559.00. 4K $579.00. 
ABS 40-5000 AIM 6540 w 16K RAM and monitor 
51295 00. RAM Board Kit it6K $1951 132K 
$2151 VD640 Video Interface Kit 5119.00. A&T 
$149.00. Complete AIM 65 in thin briefcase with 
power supply $518.00. Special Package Price 4K 
AIM 8K Basic power Supply. cabinet $629.00 
AIM 65 KIM SYM Super Elf 44 pin expansion 

board board with 3 connectors S22.95. 

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 $19.00. 

TERMS: $5.00 min. order U.S. Funds. Calif. residents add 6% tax. 
$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional 

Shipping: Add 5%, orders under $25.00 -10 %. 

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 11( RAM expand-
able to 6K S-100 bus 1802, 8080, 8085 Z80 
etc Dealers: Send for excellent pricing margin 
program. 

FREE: Send for your copy of our NEW 1981 
QUEST CATALOG. Include 88c stamp. 
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9 DIGITS 600 MHz $129 95 WIRED 
The CT.90 as the most versatile- feature packed counter available for less 

than $300.00! 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 TC X0 time 

base is used which enables easy zero beat calibration checks against WiNV. 

Optionally an internal nicad battery pack,e stems) time base input and Micro. 

power high stability crystal oven time base are available. The CT-90. 

performance you can count on! 

SPECIFICATIONS; 

Range 
Sensitivity. 

Resolution 

Display 
Time base: 

Power 

20 Hz to 600 MHz 
Less than 10 MV to 150 MHz 
Less than 50 MV to 500 MHz 
0.1 Hz (10 MHz range) 
1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 
9 digits 0.4" LED 
Standard10.000 mHz, 1.0 ppm 20-40°C. 
Optional Micro-power overs.0.1 ppm 20-40"C 
8-15 VAC (a 250 ma 

DIGITS 525 MHz $99 9v5vIRED  
SPECIFICATION  

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) 

Display  7 digits 0.4" LED 
Time base  1.0 ppm TCXO 20-40°C 
Power  12 VAC a 250 ma 

The CT-70 breaks the price barrier on lab quality frequency counters. 

Deluxe features such at three frequency ranges - each with pre- amplification, 
dual selectable gate times, and gate activity indication make measurements a 

snap. The wide frequency range enables you 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, I year warranty 
CT-70 Kit. 90 day parts war-
ranty 
AC-I AC adapter 
BP-I Nicad pack + AC 
adapter/charger 

$99.95 

84.95 
3.95 

12.95 

M B 7 DIGITS 500 MHz $7991 
WIRED 

PRICES; 
MINI-100 wired. I 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 

$79.95  frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements, it can't be beef Accurate measurements 

3.95  can be made from I 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 thin field' frequency checks and repairs. 

SPECIFICATIONS; 

Range  1 MHz to 500 MHz 
Sensitivity  Less than 25 MV 
Resolution,  100 Hz (slow gate) 

1.0 KHz (fast sate) 
Display  7 digits, 0.4- LED 
Time base  2.0 ppm 20-40 C 
Power  5 VDC Cs 200 ma 

8 DIGITS 600 MHz $159 9v5vIRED  
SPECIFICATIONS;  

Range  20 Hz to 600 MHz  The CT-50 is • versatile lab bench counter that will measure up to600 MHz 
Sensitivity  Less than 25 my to 150 MHz with 8 digit precision. And, one dim 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 

' 1boon.h.  • •  a 
,,,- • - 

PRICES;  
CT-50 wired, 1 year warranty  $159.95 
CT-50 Kit, 90 day parts 
warranty  119.95 
RA-I. receiver adapter kit  14.95 
RA-1 wired and preprogram 
med ( send copy of receiver 
schematic)  29.95 

DIGITAL MULTIMETER $99 9WIRED  

2.111cLa. 
Dtv4700 wind I year warranty 
DM-700 Kit, 90 day parts 
warranty 
AC I, AC adaptor 
BP-3. Nicad pack +AC 
adapter/charger 
MP-1, Probe kit 

$99.95 

79.95 
3.95 

19.95 
2 95 

The DM-700 offers professional quality performance at a hobbyist price. 

Features include; 26 different ranges and 5 functions, all arranged in a 

convenient, easy to use format. Measurements are displayed on a large 31/2 

(*pt. v., inch LED readout with automaty decimal placement, automatic 
polarity. iwerrange indication and overload protection up to 1250 volts on all 

ranges, making it virtually goof-proof The DM-700 looks great, a handsome. 
let black, rugged ABS case with convenient retractable tilt bail makes it an 

ideal addition to any shop 

 14 

SPECIFICATIONS; 
DOAC volt& IO0uVtoI KV, 5 ranges 
DC/ AC 
current  0.1 uA to 2.0 Ampa 5 ranges 
Resistance  0.1 ohms to 20 Megohms, 6 range, 

Input 
impedance  10 Megoluns, DC/AC volts 
Accuracy  0.1% basic DC volts 
Power  4  cells 

AUDIO SCALER 

For high resolution audio measurements. multiplies 
U P in frequency 
• Great for PL tones 
• Multiplies by 10 or 100 
• 001 Hz resolutiori 

5-9 95 Kit 9 95 Word 

ACCESSORIES 
Telescopic whip antenna BNC plug 
High impedance probe, light loading 
Low pass probe, for audio measurements 
Direct probe, general purpose usage 
Tilt bail, for CT 70. 90. MINI-100 
Color burst calibration unit, calibrates counter 
against color TV signal 

 $ 7.95 
  15.95 

15.95 
12.95 
3.95 

ramsey electiones, inc. in•I   
2575 Baird Rd Penfield, NY 14526  -62 

PHONE ORDERS 
CALL 716-586-3950 

14.95 

COUNTER PREAMP 

For measuring extremely weak signals from 10 to 1,000 

MHz Small sue, powered by plug transformer-included. 
• Flat 25 db pin 
• BNC Connectors 
• Great for sniffing RF with pick-up loop 

$34.95 Kit  $44.95 Wired 

! LH  1olt Out on tiou• otos .,  ••oottn• lot  do , I no, p,ocood 

n  to. n, to, ,otond •ded S  i  .h ,P1,0"9 
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2822 North 32nd Street #1  • Phoenix Arizona 85008 • Phone 602-956-9423 

MINIMUM ORDER $10.00 NOT INCLUDING SHIPPING 

CHOKES 
AND 

INDUCTORS 
4.1 00 

.3 uH 
.56 uH 
1.8 uH 
2 uH 

3.1 uH 
6.6 uH 
52 uH 
55 uH 

2/1.00 
2.4 mH 
22 mH 

Miller 9055 
50-120 uH 

Summita 20K359 
455 kc discrimination 
Miller #8806/34H-650 

TUBES 

82 uH 
91 uH 
180 uH 
220 uH 
270 uH 
410 uH 
450 uH 

68 mH 

$2.50 

$2.50 

6KD6  $ 5.00 
6LQ6/6JE6  6.00 
6 M J 6/6 LQ6/6J E6C  10.00 
6LF6/6MH6  6.60 
12BY7A  4.00 
2E26  4.69 
4X150A  29.99 
4CX25013  45.00 
4CX25OR  69.00 
4CX300A  109.99 

4CX350A/8321  100.00 
4CX350F/J/8904 
4CX1500B/8660 
811A 
6360 
6939 
6146 
6146A 
6146B/8298 
6146W 
6550A 
8908 
8950 
4-400A 
4-400C 
572B/T160L 
7289 
3-1000Z 
3-500Z 

100.00 
300.00 
20.00 
4.69 
30.00 
7.95 
9.00 
9.99 
12.95 
10.00 
14.00 
13.00 
145.00 
145.00 
44.00 
39.99 
229.00 
141.00 

CAPACITORS 
DIPPED SILVER MICA CAPACITORS 

5pF  $.40  120pF  $.25 
10pF  .25  150pF  .25 
12pF  .30  210pF  .40 
15pF  .30  250pF  .40 
20pF  .25  330pF  .40 
22pF  .25  470pF  .40 
24pF  .25  500pF  .40 
33pF  .25  560pF  .40 
50pF  .25  620pF  .40 
75pF  .25  820pF  .50 
82pF  .25  6800pF  1.00 
100pF  .25 

Quantity pricing also 

ASSORTMENTS 
Electrolytic Caps. 
All types (new). 
50 pcs. 

Capacitors, Resistors & Diodes 
Assortment 
(All New) (Not Junk) 
100 pcs. 
250 pcs. 

$6 99 

4.00 
7.00 

500 pcs.  12.00 
1000 pcs.  20.00 

LED Display 
FND 357, 362 red 
C. C.  2/1.00 

TIL312 LED Display 
Red 

Assorted Heat Sinks-3 each. 
For TO-3, TO-220, TO-66 & TO-5. 

2/1.29 

12/1.99 

Assorted Potentiometers 

"All new" not junk. Some with switch, 
some with 1/4" shaft. 
#S.S. 283  30 for 4.00 
#S.S. 284  100 for 10.00 

New Miniature Toggle & Rocker 

Switch-25 mix.  $6.99 

New Assorted Toroid Cores 
10 big & small  4.00 

TO-3 and TO-66 Used Power Transistors 
High voltage switching in CRT's. 
30 pcs. Good/Bad?  $ 2.00 
100 pcs.  10.00 

Hardware Assortment 
1 pound mixed screws, standoffs, 
washers, feet, insulator  5.00 

IC Assortment 
50 New IC's. Not Junk. 
7400/S/LS Linear, DTL/RTL etc.  $10.00 

House numbered AY5-2376 
Keyboard encoder chip-88 (keys) 
same as DR 2376  6.99 each 

5 Way DC Voltage Adapter 
Selective voltage: 6, 9, and 12VDC. 
Input voltage-115VAC  $9.99 

WALL TYPE TRANSFORMERS 

115 VAC input 

6VAC @ 10 MA  299 
12 V @ 700 MA  499 
15 V @ 300 MA  399 

115 VAC & 220 VAC input 
15 V g 300 MA  399 

DL-1416 

4-Digit 16 Segment Alphanumeric 
Intelligent Display with Memory, 
Recorder, Driver  $14.95 each 

Fuse Holders 
HKP type for 3AG  .89 each 

UHF Varactor Tuners-Sony 

19.99 each 

Teledyne Serendip 
Solid State Dip Relay 
Part #A641-1 

RCA TRANSISTORS 
80684 
40235 

AMPEREX/MOTOROLA 
RF TRANSISTOR 
BFR91 
MRF901 

2.49 each 

.75 
2.00 
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RF Transistors 
MRF203  P.O.R. 
MRF216  31.00 
MRF221  10.90 
MRF226  12.65 
MRF227  3.45 
MRF238  12.65 
MRF240  15.50 
MRF245  34.00 
MRF247  34.00 
MRF262  9.20 
MRF314  20.70 
MRF406  13.80 
MRF412  25.30 
MRF421  36.80 
MRF422A  41.40 
MRF422  41.40 
MRF428  46.00 
MRF428A  46.00 
MRF426  15.50 
MRF426A  15.50 
MRF449  12.65 
MRF449A  12.65 
MRF450  13.80 
MRF450A  13.80 
MRF452  15.00 
MRF453/GE185  17.25 
MRF454  19.90 
MRF454A  21.83 
MRF455  16.00 
MRF455A  16.00 
MRF458  19.90 
MRF472  1.00 
MRF474  3.00 

MRF475  2.90 
MRF476/C1306  2.90 
MRF477  11.50 
MRF485  3.00 
MRF492  23.00 
MRF502  1.04 
MRF604  2.07 
MRF629  3.45 
MRF648  33.35 
MRF901  2.15 
MRF902  8.00 
MRF904  3.00 
MRF911  3.00 
MRF5176  3.00 
MR F8004  2.10 
BFR90  1.30 
BFF191  1.65 
BFR96  2.20 
BFW92A  1.15 

BFW92  1.00 
MMCM918  14.30 
MMCM2222  15.65 
MMCM2369  15.00 
MMCM2484  15.25 
MMCM3960A  24.30 
MWA110  10.00 
MWA120  10.00 
MWA 130  10.00 
MWA210  10.00 
MWA220  10.00 

MWA230  10.00 
MWA310  10.00 
MWA320  10.00 

Transistors 
2N2857  1.55 

2N2857JAN  2.50 
2N2949  3.60 
2N2947  15.00 
2N2950  4.60 
2N3375  8.00 
2N3553  1.57 

2N3818  5.00 
2N3866  1.30 
2N3866JAN  2.50 
2N3866JANTX  4.00 
2N3925  10.00 
2N3948  2.00 
2N3950  25.00 
2N3959  3.85 
2N3960JANTX  10.00 
2N4072  1.80 
2N4427  1.30 
2N4429  7.00 
2N4877  1.00 
2N4959  2.30 
2N4976  15.00 
2N5070  18.40 
2N5071  20.70 
2N5108  4.00 
2N5109  1.70 
2N5179  1.00 
2N5583  4.00 
2N5589  8.65 
2N5590  10.35 
2N5591  13.80 
2N5635  10.35 
2N5636  12.00 
2N5637  15.50 
2N5641  9.20 
2N5643  15.50 
2N5645  13.80 
2N5842  8.00 

2N5849  20.00  SN7428N  .25 
2N5942  40.00  Z80CPU  4.99 
2N5946  19.00  2708-6  1.00 
2N5862  57.50  2516/2716  2.50 
2N6080  9.20  2732-6  10.00 
2N6081  10.35  2102  .50 
2N6082  11.50  2114-2 8,3  8/16.00 
2N6083  13.25  4104  8/16.00 
2N6084  15.00  02116/4116  8/18.00 

2N6095  12.00  D8257  3.00 
2N6096  15.50  MC6845  10.00 
2N6097  17.25  Z8OCTC  4.00 
2N6166  40.25  Z80510/0 or/1  8.00 

2N6368  28.75  Z8OPIO  4.00 
A210/MRF517  2.00  74LS273  .80 
BLY38  5.00  74LS373  .80 
40280/2N4427  1.30  74LS374  .80 
40281/2N3920  7.00  74LS245  1.40 
40282/2N3927  17.25  74LS367  .40 
MMT74  1.04  74LS14  .60 

78M05  .39 
IC SALE  78L05  .30 

400CJ  88  78L15  .30 
2805HC/1405A  1.00  78L08  .30 
74LS27  25  79L12  .49 
P3101/82525/74S289  1.00  LM3177  .1.99 

SCL4013A/BE  .25  MC7808T/LM340T-8  .49 
MC14001BCP  .25  7805/LM340T-5  .89 
MC14017BCP  .75  7812/LM3407-12  .89 
MC14012BCP  .19  7815/LM3407-15  .89 

MC14023BCP  .20  7824/LM340T-24  .89 
MC14027BCP  .39  D8202  20.00 
MC14069BCP  .39  D8212  1.00 
MC14093BCP  .60  08214  2.00 
MC3420P  1.00  8251  3.00 
MCM10152L  5.00  TMS1000NL  2.00 
MC7408P  .19  MC1306P  .75 

74LSO5PC  .20  MC1414L  .29 
AD580  1.00  LM/SN1458V  .40 
8TO1B  .60  LM555V  .30 
Cl-1164A  .25  LM309K/7805CK  1.00 
CG388V  .25  MC6852P  3.00 
74LS2OF  .20  RC74LS51N  .15 
748SN  .39  SN74LS74N  .20 
DS0026CH  1.00  PT 1482B  2.00 
CD 4013BCN  .30  EC 1422B  2.00 
CD 4028AE  .49  LA 4220 Sanyo  1.00 
CD 4040 BCN  .80  SN75427N  .30 
CD 4069CN/74C74  .30  N8T28N/MC6889  1.00 
MM74C74N  .40  D3232/MC3232  1.00 
CD 4015CN  .75 
DS/DM 8839N  .60 
DM 75L51N  .75 
TL0-61CP  .30 

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 of credit are not acceptable. C.O.D. -

$2.25 + $2.35 shipping. 
Minimum shipping by UPS is $2.35 + .35 per $100.00 for 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 15% restock charge. If we are out of an item ordered, we 

will try to replace it with an equal or better part unless you specify not to, or we will back order the item, or refund your money. 
PRICES APE SUBJECT TO CHANGE WITHOUT NOTICE. Prices supersede all previously published. Some items offered are 

limited to small quantities and are subject to prior sale. 
We now have a toll free number, but we ask that it be used for charge orders only. If you have any questions, please use our other 

number. We are open from 8:00 am-5:00 p.m. Monday thru Saturday. 
Our toll free number for charge orders only is 800-528-3611. 

MINIMUM ORDER $10.00 NOT INCLUDING SHIPPING 
,64 

L F 6 iT st 4,4 AJ I RiLUi 
2822 North 32nd Street #1 • Phoenix Arizona 85008 • Phone 602-956-9423 
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• • • • COMAAUNIICATIIONS CENTER • • • 
• 

• • E.T.O. • 
KENWOOD • YAE
SU • ICOM • D
RAKE • DENTRO
N • HY-GAIN •
 APPLE • SONY
 • PANASONIC 
• 

TEMPO • MIRAG
E 

• CALL TOLL FREE 

1400428-4097 
7) en- Tr o n  S BACK! 

Dentron Clipperton V 

• Big power on 2 meters! 
• Self-contained A.C. power supply 
• 500 watts from 4-CX-250 B final 
CALL FOR SUPER SPECIAL! 

Dentron RT-3000 

• 3Kw capability 
• Roller inductor 
• Power/VSWR meter 
• Bypass capability 

CALL FOR SPECIAL DISCOUNT! 

Panasonic RF-3100 

• AC/battery FM/MW/SW radio 
• 31 band operation 
• All quartz synthesized tuning 
• 5 digit frequency readout 
• Limited 2 year warranty 

NAV 369.95  CALL NOW!  $299.95 

TKENW000 DM81 Dip Meter 

oil  • Frequency range 700 kHz-
250 MHZ (7 band) 

• Function — inductive coupling 
NM   

ing  capacitive coupling 
Oil  • Compact size 

CALL NOW FOR PRICE! 

-Our Most Popular Scanner  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 5chisec 
Bright Green 9 Digit Frequency Dis 
play  Ext  Antenna Jack  Ext 
Speaker Jack Large Top Mounting 
Bracket Scan Rate Fast Bch/sec 

Slow 4chisec 
Scan Delay Time Variable 0-4 sec 

UNBELIEVABLY PRICED 
AT A LOW $199.95 

the JIL SX-100" 

• NAV $399.00 

KENVV000 HC-10 
Digital Clock 

Attractive, functional layout, with switch buttons on 
slanted panel. Cabinet is trigonal prism shaped for 
stability. With a pleasing color combination and 
modern styling, the HC-10 will enhance the appear-
ance of any ham shack. 

CALL NOW FOR PRICE! 

Computer 

AMDEK 
APPLE 
ATARI 
BASE 2 
CENTRONICS 
COMMODORE 
DC HAYES 
HAZELTINE 
LEEDE X 

MACROTRONICS 

MAXELL 
MICROSOFT 
MOUNTAIN HARDWARE 

NE C 
NOR T HS TAR 
PANASONIC 

SANYO 

SYNCOM 

Call for Discount Prices. 

AvANTI 

BASH BOOKS 
BE ARCA I 
BENCHER 
CALL BOOK 
CUSHCRAF T 
DAIWA 
DENTRON 

•  PRICES SUBJECT TO CHANGE AND AVAILABILITY 

•  •  •  •  •  •  •  •  •  •  •  •  • • • 

master charge 

Amateur Radio 

DRAKE 

E TO 
HUSTLER 
HV GAIN 
ICOM 
KANT RONICS 
KENWOOD 

YOUR • 

PANA 

TEMI, 
TELT • 
TRW 

WE TRADE  WE EXPORT 

•  •  •  •  •  •  • •  • 

CLECTROINIIICS CENTER 
1840 "0" Street  Lincoln, Nebraska 68508 

In Nebraska Call (402) 476-7331  - 

• 

0 

• 

• • • • • • 

'Nationally Advertised Vaiu, 
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• FM  • SSB  • CW  • ATV  • OSCAR 
• LINKS  • REPEATERS  • TRANSMITTERS QUALITY VHF/UHF KITS 
• RECEIVERS  • PREAMPS  • CONVERTERS 
• TRANSCEIVERS • POWER SUPPLIES • PA'S AT AFFORDABLE PRICES 

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. 

4+̀ Asp 
•kr  se• 

b•N# \it° V%2;(‘'  

C R6‘ 5) :  

.N0 e4.N. 0,0:3'mc'eNoeo* N4SIN:6 .10‘  6' ,ax)  .  k •ke 

e  \Let ' 0) 53 r zse  NA°  \\ 
c,c)e z  9 coc  0,1/4'1/40  

• HIGH QUALITY FM MODULES FOR 
. • ?k  REPEATERS, LINKS, TELEMETRY, ETC. 

• R75 VHF FM RECEIVER for 10M, 6M, 
2M, 220, or commercial bands. 4 fantastic 
selectivity options. Kis 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. 

6ge 
,z171041tiel 

.11-10.zso. 

• 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 $64.95. 

• VHF & UHF LINEAR AMPLIFIERS. Use on 
either FM or SSB. Power levels from 10 t045 
Watts to go with exciters & xmtg converters. 
Kits from $69.95. 

• 

VHF & UHF TRANSMITTING CONVERTERS 

For SSB, CW, ATV, 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 
Kits from 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. 
65-0 MOUL RD. • HILTON NY 14468 

Phone: 716-392-9430  ;I 
Harnfronics• is a registered trademark 



RAMSEY 
ELECTRONIC'S 

Inc. , ••• 62 

PARTS WAREHOUSE 
We now have available a bunch of goodies too 
good to bypass 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. 

FM 
MINI 
MIKE 
A super high performance FM wire-
less mike kill  Transmits a stable 
signal up to 300 yards with excep-
tional audio quality by means of its 
built in electrel mike  Kit includes 
case mike on-off switch antenna 
battery and super instructions This 
is the finest unit available 

FM-3 Kit  $14.95 
FM-3 Wired and Tested  19.95 

Color Organ 

See music co me 

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 

Co mplete kit. 

ML-1 

$8.95 

Video Modulator KB 
Converts any TV to video monitor Super 
stable tunable over on 4.6  Runs on 5-
15y accepts std video signa Best unit on 
the market, Complete kit VD-1  117.95 

Led Slinky Kit 
A great attention get-
ter which alternately 
flashes 2 iumbo LEDs 
Use for name badges 
buttons  warning 
panel lights anything, 
Runs on 3 to 15 volts 
Complete kit BL-1 

$2.95 

Super Sleuth 
A Super sensitive ampli-
fier which will pick up a 
pin drop at 15 feet. Great 
for  monitoring  baby's 
room or as general pur-
pose amplifier  Full 2 W 
rots output runs on 6 to 
15 volts uses 8-45 ohm 
Speaker 
Complete kit BN-9 

$5.95 

CP0-1 
Runs on 3-1 
Alarm Audi 

vdc 1 wall out 1 KHZ good for CPO 
Oscillator  Complete kit  $2.95 

2575 Baird Rd 

Penfield, NY 14526 

716-586-3950 

Call Your Phone Order in Today 

TERMS Satisfaction guaranteed or money 

refunded C 0 D add $2 00 Mini mu m order 

56.00 Orders under $10 00 add $1 50 Add 5°. 

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 Dale 
Be one of the gang and order yours today. 

Try your hand at building the finest looking clock on the 

market  Its satin finish anodized alu minu m case looks great 

any where, while six 4" LE D digits provide a highly readable 

display  This is a co mplete kit, no extras needed, and it only 

takes 1-2 hours to asse mble  Your choice of case colors 

silver, gold. black (specify) 

Clock kit. 12/24 hour, D C-5  $24.95 

Clock with 10 min  ID timer. 12/24 hour. DC-10  $29.95 

Alar m clock. 12 hour only. DC-8  $29.95 

12V DC car clock. D C-7  $29.95 
For wired and tested clocks add $10 00 to kit price 

SPECIFY 12 OR 24 HOUR FORMAT 

FM Wireless Mike Kit 

Transmits up to 300 to 
any FM broadcast ra-
dio  uses any type of 
mike  Runs on 3 to 9V  Type FM-2 
has added sensitive mike preamp 
stage 

FM-1 kit  $3.95  FM-2 kit  $4.95 

Www. 

Whisper Light Kit 

An interesting kit  small mike 
picks up sounds and converts 

the m to light  The louder the 
sound  the brighter the light 
Includes mike, controls up to 

300 W. runs on 110 VAC 
Co mplete kit WL-1 

$6 95 

Universal Timer Kit 

Provides the has, 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 
ttming needs 

UT-5 Kit  $5.95 

Tone Decoder 
A complete tone deco-
der  on  a single  PC 
board  Features  400-
5000  Hz  adjustable 
range via 20 turn pot voltage regu-
lation 567 IC  Useful for touch-
tone burst detection  FSK  etc 
Can also be used as a stable tone 
encoder  Runs on 5 to 12 volts 
Complete kit TD-1  55.95 

Car Clock 
The UN-KIT, only 5 solder connections 

Here s a super looking rugged and accurate auto clock which is a snap to build and 
install  Clock movement is completely assembled - you only snider 3 wires and 2 
Switches  takes about 15 minutes. Display is bright green *MI automatic brightneS5 
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 ?sided 
tape Choice of silver black or gold Case ISpeCifal 

DC 3 kit 12 hour Icvmat  $22.98 
DC-3 wired and tested  121.95 

02 

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 audit) Output runs 

on  3-15 volts  uses 3-45 ohm 
Speaker 

Complete kit. SM-3  $2.95 

Calendar Alarm Clock 
The clock that s got it all 6- 5" LEDs 
12 24 hour snooze 24 hour alarm 4 
year calendar battery backup and 
lots more  The super 7001 chip is 
used  Size 5v4s2 inches Complete 
kit less case not availablel 
DC 9  $34.95 

Under Dash Car Clock 
12 24 Snort 1001  • bellurolul plastic case featur. 
6 io,,00 RED LIDS nigh accuracy I 00 ,%1 easy 
3 wire hookup  display OlinSs with ignition and 
,,,per  Oot,onat drnmer 
adtoSts Msoiay to amb.ent 5ont ierei 
DC 11 clot, mtn nots bracket  527 55 lot 
DM 1 di m mer adapter  52So 

Add V O 00 •SSy and Tes1 

- 60 Hz Tints Das* 
,r.ent 

,  .  SS SO 

SI 95 

PARTS PARADE 
IC SPECIALS 
LI NEAR 

3011 
324 
380 
555 
556 
565 
566 
567 
741 
458 
3900 
3914 
8038 

35 
S1 SO 
SI SO 
$ 45 
SI 00 
SI 00 
SI 00 
St 25 

44200 
SO 

$ 50 
S2 95 
S2 85 

TTL 

74$00 
7447 
7475 
7490 
74196 

5 .40 
45 

$ .S0 
$ 10 
$1.35 

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 

51 50 

55 00 

55 00 

Switches 
Mini toggle SPOT  51.00 
Red Pushbuttons N 0  3/51.00 

Earphones 
3 leads 8 ohm good or small tone 

speakers alarm clocks etc 

CMOS 
4011 
4013 
4046 
4049 
4059 
451. 
4518 

5639 

50 
50 

$1 85 
50 

$9 00 
$2.00 
$1.35 
$1 75 

SPECIAL 

11C90  $15.00 
10116  $ 1.25 
7208  $17.50 
7207A  $ 5.50 
7216D  $21.00 
7107C  $12.50 
5314  $ 2.95 
5375AB,G  $ 2.95 
7001  $ 6.50 

5 for $1.00 

AC Adapters 
Good  for clocks  nicad 
chargersoll 110 VAC plug 
one end 
8 5 vdc BO 20 rnA  $1.00 
16 vac (B i6Ornis  $2. 56 
12 vac fri 250mA  03.00 

Mini S oh m Speaker 
Appro. 2. dam Round 
type for radios mike etc 
3 for 0200 

Solid State 8   
small buzzer 450 Hz 06 dB sound 
Output on 512 vdc at 10-30 rnA TTL 
compatibte  $1.50 

Slug Tuned Coils 
Small 3:16" He, Slugs turned coil 
3 turns  10 for $1.00 

CAPACITORS 

TANTALUM  ALU MINU M 
Domed ED.,  Etectroodc 
1.5 uF 25V 3151.00 Iwo 0 'Vu hair. i s sa 

SOO uF 20v 4•,.  S SO 
1.8 uF 25V 3/$1.00 'so uF 1611 A  11 00 
.22 uF 25V 3/51.00 10 .0 15v Rao, 1011 00 

AC Outlet 
Panel Mount with Leads 

4/51.00 

Video Terminal 
A mieteiy sed ronta•ned slams alone y.deo lerrme. cwe RegtAireS onty In 015Cd keytmard and IV 
5et to become al-compete terrnmai  F eatioes aro smote SV soopty  T cOntrottedsYnr 
.ates Ito 9E401 Complete computer and keyboard cont., or cursor Panty error rontroi and diSer•V 
arc eets and oenerams  as( if otos para., keyboard ,noir1 nr,e S414 .n Racrivu n, is Imes *on 

 ̂ 5199 55 
51311S 
5.3 

Sr OS 

Audio 

Prescaler 

Make  high  resolution  audio 
measurments. great for musical 
instru ment 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. 1 

meg input z and built-in filtering 
gives great perfor mance  Runs 
on 9V battery. all CMOS 
PS-2 kit $29.95 
PS-2 wired   $39.95 

600 M Hz  4 7%---• j• 
PRESCALER 

Extend  the  range of your 

counter to 600 M Hz  W orks 

with all counters  Less than 

150 my sensitivity  specify 

10 or -100 

Wired. tested. PS-1 B  $59.95 

Kit, PS-1 B  $44.95 

FERRITE BEADS 
Ontn ,nto ana soms  IS SI 00 
6 Note Baiun Beach  Si, 00 

131511 CERAMIC 
0/ 16V dsk 3041 00 
1 •61/  15/1 00 
001 t61.1  20,51 00 

KO pi  20151 00 
047 ii5y  20411 00 

30 Watt 2 mtr P WR A MP 

Si mple Class C po wer amp features 8 times power gain 1 Win 

for 8 out. 2 W in for 15 out. 4 W in for 30 out Max output of 35 W, 

incredible value, co mplete 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 

REA D O UTS 

1 NI, 159  SI 00 
F11413 50) 510 5 cu  roc 
MAN >2 HP7130 33 CA  I 00 
NP /05, 43cv  200 

Sockets 
8 Pin 
14 Pin 
16 Pin 
24 Pin 
28 Pin 
40 Pin 

10/52.00 
10/52.00 
4/12.00 
4/52.00 
3/52.00 

D C-O C C onvertor 
•5 vdc input prod -9 vdc 10 Oma 
•9 vdc produces 15 vdc là 35rna SI 25 

Ceramic IF Filters 
Mini ceramic filters 7 kHz 
B W 455 kHz 51.50 ea. 

251 20 Turn Trim Pot $1. 00 
III 20 Turn Trim Pot 850 

StTo nr.r Caps 
rda'ngue  pt 

--, Stable Polypropylene 
.50e. 

RF actuated relay senses RF 

(1 W) and closes DPDT relay 

For RF sensed T-R relay 

TR-1 Kit  $6.95 

Power Supply Kit 

Complete  triple  regulated  power 
supply provides variable 6t0 18 volts at 

200 ma and •5 at 1 Amp Evcellent load 
regulation  good filtering and small 

size Less transformers requires 63 V 
,at A and 24 VCT 
Complete kit PS-3LT 

TRANSISTORS 
213004 Not. CO  111/81 00 
2N3906 PNP co  15/Si Oo 
2044403 PNP C•F  1541 00 
2N4410 NPN C•F  IS/51o° 
7N4016 EFT C•F  4/111 00 
2N5401 MVP C•F  Sir 00 
2616075 C•F  1141C0 
2N377t NPN Siiicon  Sr SO 
2N5,70 LOU NPN  5/$5 00 
Power Tab NIIN 40VI  lutr 00 
Pa., Tab Pato 40W  311 00 
MPS 102'2N5484 
NPN 3904 Typo  91/52 50 
PNP 3905 Type T•01 01142 10 
204 3055  0 00 

204 3040 u.n  31*200 

Diodes 

5 1 V Zener  20/51.00 
1N914 Type  50 41.00 
1KV 2Amp  1141.00 
100y tAmp  15 41 00 

Crystal Microphone 

Small 1" diameter '. thic 
crystal mike cartridge 5.75 

Mini RG-174 Coax 
10 It. ler $1.00 

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 power drain 

50 for only  M oo  10 for  $2.00 

Coax Connector 
Chassis mount 

BNC type  $1.00 

• Von fletiery Clips 
Nice quality clips  Slew $1.00 
It" Rubber Grommets  10 for 81.00 

25 A MP 

100V Bridge 

$1.50 each 

Mini-Bridge 50V 

1 A MP 

2 for $1.00 

Pod. Rog 
as,' of cnoam disc caps tam re,wtor, 
,, Â S.Sto,S diodes MICA Caps el 

so, bag !ICC oci$1 50 .g bag i300 poi 12 50 

Connectors 

6 pin type gold contacts for 
rnA•1003 car clock module 
price  .70 00. 

78MG 
79MG 
723 
309K 
7805 

$1.25 
$1.25 
5.50 
$1.15 
$1.00 

Regulators 
7812 
7815 
7905 
7912 
7915 

$1.00 
$1.00 
$1.25 
$1.25 
$1.25 

Leds  - your choice please specify 
Mini R ed. Jumbo Red. High Intensify Red Illuminator Red 1141 
Mini Yellow. Jumbo Yellow. Jumbo Green  6/51 

Shrink Tubing Nubs 
Nice precut pces of shrink size 1' • . 
Shrink to •" Great for splices  5041.00 

Mini TO-92 Heat Sinks 
Sharrnalloy Brand  sloe 51.00 
70•220 HO E Sinks  31er $1.00 

Varectors 
Motorola MV 2209 30 PC Nominal cap 20-00 PC • Tunable range - 

M eech or 341.00 

Opto Isolators - 4N28 type 

Opto Reflectors - Photo diode 

Molex Pins 
Mowo already precut in length ot 7 Perfect 
for 14 pin sockets 20 00.M . W. 01.00 

• LE D 
Ir on. 

$1.00 *a. 
CD* Photocells 

Resistance vanes with light 250 ohms to 
over 3 meg  3 rer $1.03 
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DIGITAL RESEARCH: PARTS 
"TOP QUALITY PARTS FOR LESS" 

It never fails: Someone calls you on the telephone and you need to change 
w phones to get some information. You put the phone down, go to another 
phone and give them the information, then hang up. Oops! You forgot to hang 

• up the phone you first answered! No more phone calls for you until you discover 
your mistake!! Or. the phone rings right in the middle of a serious talk with your 

children, spouse, girl friend. etc. You have to lay the phone down, go to another room 
•  to finish your conversation, leaving your caller in silence. Or how many times has one 

of your not-so-good friends asked you and your spouse to go out Friday night and you are 

+ 111  

sitting there making all these weird gestures and rolling your eyes, etc. Your spouse does 
not know whether to pour cold water on you or run screaming into the street. Well NO MORE. 

Digital Research is proud to announce the M.O.H.O., the first patented, electronic hold control 

for your home telephone. Return to the same phone or any phone in your home and your party is 
still there. All the time your party is on hold, they may listen to A.M., F.M., casette. T.V.. or any other device 
you wish to hook up to M.O.H.O. No need to butcher your phone either. Only two wires to connect to your 

existing phones. One wire to tip and the other wire to ring. For those not too telephoneically inclined — one 
to the red wire and one to the green wire. The M.O.H.O. reisdes in an attractive box approximately 6" x 4" x 
2", which may be placed anywhere. Now comes the fun part. You have just received M.O.H.O. (kit form takes 
about 112 hours to complete). There are only two things to do: hook the red and green wire to the telephone 
and plug M.O.H.O. into A.C. outlet. Remember M.O.H.O. is completely legal. patented and F.C.C. approved. 
(We provide you with a Registration Sticker too.) 

Assembled and Tested $37.50  Kit $29.95 
POWER SUPPLY 
TRIPLE OUTPUT 

25 Volts @ .18A 

5 Volts @ .8A 
15 Volts @ 1.25A 

Isolated independent 

outputs 

Positive or negative 

operation 

Constant Voltage Regu-

lation 

25 Volt line adjustable 
with 10 turn pot from 
23.5 V to 28 Volts. 120 

Volt - 60 Hz input Fused - 

H=3  Wr 5'  D- 4" 

51495 
Fixed Inductors 
.39 uh 6/1°° 12 5 uh 8/1°° 
500 uh - Hash Filter 

qz 2 Amps 4/1" 

Molded Choke 
13 uh 8/1°° 50 mh 6/1°° 

1 2 mh 8/1°° 

F  k 1(1 
Complete 

Precision Hybrid 
Oscillator Module 
Has both 1 MHZ and 2 MHZ 
TTL - outputs —Hermeti-
cally sealed —Ultra high 
stability over wide temp. 
range —originally cost over 
$40.00 each — we made a 
super  purchase  from  a 
major computer manufac-
turer — 5 Volt operation - 
fits standard 24 pin socket - 
Manufactured by Motorola 
oscillator division. 

MFIC6871A  CPvs,orosro", 
• c mHz  MC6871A 

3/200° m   

7 50 
w/data   

Variable 
Inductors •  
30-40 uh 
.9 uh - 1 2 uh 
11 uh to 20 uh  ' 
.25 uh .35 uh 
.85 uh - 95 uh 

4 / 1 00 

NEO 2137 by NEC 
• Microwave R.F. trans-
istor (N.P.N.) 

• Micromold  Package 
#37 

• Dual Emitter leads 
• FT to 4.5 GHZ 
• VCEO  10V-CC  20 
MA.  HFE  40-20 0 

• Gain  1 0 V-2 0 MA-
1GHZ  14DB Typical 

• Very low noise - High 
gain  1.5  DB @500 
MHZ 

• Cleared for high reli-
ability  space  appli-
cations 

COMPARE 15° 

EIAJ #1SS98 
NEC #4981-7E 

Microwave - Schottky 
barrier diode   

HP-Hot Carrier diodes 
5082-2835 

99° or 6/5°0 

REGULATORS 

LM309K +5 v. 1.5 amp TO-3 

LM120K -5 V. 1.5 amp TO-3 

7805 +5 v. 1 amp TO220 

7812 +5 V. 1 amp TO220 

7905 -5 v. 1 amp TO220 

7912 -12 v. 1 amp TO220 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

UNIVERSAL 
TIMER KIT 

* Adjustable from 1 sec 

to 1 hr. 
* Control up to 1 amp 
"Turn Things On Or Off" 
Kit  includes  all  parts 

necessary  to  build  this 

exciting kit Uses Children's 
T V programs - Darkroom 
exposures - Amateur 10 min 
I Der - Egg Timer - Inter-

mittent Windshield Wiper 

Absolutely end:ess uses 
Complete  kit  including 

power  supply.  pc  board 

DPDT relay, and all parts to 
make timer operational 

5895 

ORDER YOUR FREE 1982 CATALOG TODAY! 
TERMS 
Add 1 poctaq.  pay halanre Orders und., 15 add 7$ handling No 

C 0 D V. 2,,opt Visa MasterCafd and American bpress cards Tea Res. 
odd 57 Tai Foreign orders (Canada 10%) add 20i. P 8. H 

• VISA • MASTERCARD • AMERICAN EXPRESS • 

Digital Research: Parts 
P.O.Box 401247 • Garland, Texas 75040 

(214) 271-2461 
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" SPECIALISTS. CUSHCRAFT • DRAKE • HAM KEY • HUSTLER • HY-GAIN • ICOM • KANTRONICS • Z 
:10.1-3..-.:1,,,,, ,..- lef rq,-- f.:, • ' ' -̀'•'  '  .  i 0 

p": ,..- • 
c  SONY 1  IA v  i'', OUR BEST-SELLING MULTI-BAND!  

---- Z 
i  2  I C F2001 e-   .11! ,-... 

0 

i C14154  11- N D . AP 
..0..1 

•one half the length of conventional half-wave dipoles  
4, • Multi-band. Multi-frequency 

• Maximum efficiency — no traps, loading coils or stubs 
• Fully assembled and pre-tuned — no measuring no 

s 
nocsuBffing 

• All weather rated — 1 KW AM. 2 5 KW CW or 
• Proven performance — more than 10.000 have been delivered 
• Permit use of the full capabilities of today'S 5-band xcvrs 
• One feedline for operation on all bands 

DIGITAL 
DIRECT ACCESS 

SHORT WAVE RECEIVER 

• 150KHz -30 MHz + FM BROADCAST 
• PLL SYNTHESIZED WITH SCANNING & MEMORY 
• AC ADAPTOR INCLUDED 
• 1 YEAR SONY U.S.A FACTORY LIMITED 
WARRANTY 
• AM/CW/SSB 
• SURPRISINGLY AFFORDABLE 

CALL AND ORDER YOURS TODAY 

MI  

tt. 
• COMPLETELY 'WEATHERPROOF! 

•;15 

$5 995 plus $3.00 
shipping 
iCont'l US.) 

"••7'i 

Ict.; 

t.k 

Add $5.00  .4s 
for shipping 
(Cont'l U.S.A.) :•s; 

• • 

Eavesdropper 
SHORT WAVE BROADCAST 
RECEIVING ANTENNA 

• AUTOMATIC BANDSWITCHING!  

k 
AW. 

• COMPLETE, NO ASSEMBLY NEEDED!  
VE 

• 60. 49, 41, 31, 25, 19, 16, 13 a 11M BANDS! t 

.:. • it w, ,d 5 shortwave broadcast bands are  ohm balanced feedline provides an exact match to  ir:7 
:ours wits the Eavesdropper All Band antenna  the antenna on every band Comes completely  

. i  lndividually tuned traps make the Eavesdropper  assembled. and ready to install with 50 ff of 450  

.,•• ,.-  work like seven separate antennas, each tuned to  lb lest nylon rope Overall length 4210  Wire  ,.,:t 
,.;  a different international broadcast band  Also  4 1 Acopper clad steel Bandswilchine Automatic  715; 

sovers n and 60M bands as well its 100 toot. 72  impedance to rcyr 50 75 ohms balanced 
.3 ,.. OnlyS5995  !..1.: 

!''I Z ''.1.;.:.'1.- ?.4..iTIrRitq f.:(04.-7.4.'.-:*:: -;::ZA5‘151'':./e nriV!. W...... W:r1-.f'7,''lli:if$ Ar0,41 :4:4.f1, W!.'f..41::..1;•-7,..,.) 

AS LOW AS 

L.% 

TRANSCOM 
PROGRAMMABLE SUB AUDIBLE TONE 

ENCODER FOR ICOM HANDHELDS. 
S. f' 

• ONLY 1.1" X 55" X .2" 

• PRESET OUTPUT LEVEL FOR IC2A 

• LOW TONE DISTORTION LESS THAN 1% 
THD 

• TONE STABILITY ± .2% Hz FROM -20C 
TO +70C 

• 1 YEAR LIMITED FACTORY WARRANTY 

• 5VDC POWERED 

Plus $2.00 
shipping and 
handling 

4'4 

80-40HD/A 80/40 Mtr bands (69).  99.00 
75/40HD/A 75/40 Mtr bands (66). . 94.50 
75-10H D/A 75/40/20/15/10 Mtr (66). 126.95 
80-10HD/A 80/40/20/15/10 Mtr (69)  132.00 

AMECO ALL-BAND PREAMP! 
Our Most Popular Preamplifier 

MODEL PLF 2 

$ 5 2 95  

plus $3.00 shipping 

MODEL PLF-2...Improves weak signals as much 
as image and spurious rejection of most receivers. 
Direct switching to rec. or preamp. Includes pwr. 
supp. 117 VAC wired & tested  $52.95 
MODEL PLF-2E...240 VAC 50-60 Hz operation   
  $57.95 
MODEL PT-2...For transceiver use. Continuously 
tunable from 6 to 160 meters. Features dual-gate 
FET transistor amplifier for improved receiver sen-
sitivity and  low noise figure.  Requires no 
transceiver modifications and can handle up to 
250W transceiver output, 117 VAC 60 Hz   $79.95 
MODEL PT-2E...240 VAC 50-60 Hz operationS84.95 

IC O M  WE'VE SOLD FM GEAR FOR 14 YEARS 
L  & IN OUR OPINION ICOM IS... 

"SIMPLY THE BEST" 

IC2A, IC2AT 
OUR MOST 

4 4 HELD & THE BEST 
VALUE AVAILABLE 

POPULAR HAND 

• COMPACT 
• QUALITY CONSTRUCTION 
• VERSATILE 
• AFFORDABLE 
• WIDE RANGE OF ACCES-
SORIES AVAILABLE 

IC3AT (220 MHz) 
IC4AT (440 MHz) 

IC25A 

A LITTLE PACKAGE WITH A 
LOT OF BIG FEATURES... 

• 25W OUTPUT  • MEMORIES 
• ENCODING MIC • SCANNING 

CALL FOR PRICE & AVAILABILITY 
fi•••.s. 

CALL OR WRITE. MASTER CARD, VISA, MONEY ORDERS, PERSONAL CHECKS TAKE 3 WEEKS 
TO ORDER: TO CLEAR, ACCEPTED. INTERNATIONAL ORDERS WELCOME, PLEASE REQUEST PRO FORMA 

INVOICE. 

HOURS:  MON. THRU WED. 9:30-6:00, THURS-FRI. 9:30-8:00. SAT. 9:30-3:00 

STOP BY AND VISIT WHEN IN THE CHICAGOLAND AREA!! 

1009 GARFIELD ST. OAK PARK, IL. 60304 
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,;,,:w=d octorClock Modules 
12VDC 

AUTOMOTIVE/ 
INSTRUMENT 

CLOCK 
& Mg  APPLIC ATIO NS 

• I M1  • In-clash eutocloca. 
•  • AI ter•n urket auto/ 

RV clocks 
• Aircraft marine elks. 
• 12V DC o ur. 

• Portable/6 aaaaaa 
Po wered instru mnts. 

Features Bright 03  green display. Internal crystal ti m e 

base. t 0.5 seCiday occur. Auto.ddplay br ightneti control 

logic. Display Color 1 ilterable to blue, blue-green, green & 

yello w. Co mplete - itist add switches and lens. 

MA1003 Module (3.05"Lx1.75..Hrt.911D) . $16.95 
CLOCK MODULES 

M A1023 .7" Red Digital LE D Clock M odule  8.95 
M A1026  7" Dig. LE D A wn, Clock/Ther mo meter  18.95 
M A5036 .3" Red Digital LE D Clock/Ti mer  6.95 

M A1002 .5" Red Digital LE D Clock & %for mer  9 95 
M A1010 .8" Red Digital LE D Clock  7.95 
mat 032 GO A .511 Digital LC D Clock  17 95 

M A1 043 .7" Green D otal LE D Clock  8.95 
TRANSFORMERS 

102 P20 %for mer for M A1 023,1 043 & 5036 M eth.  3.49 
102 P22 )(for mer for M A1026 Clock M odules  349 
102 P14 )(for mer for M A1010 C ook M OD , .  340 

; II; 

Sun Power Your Electronics! 
SOLAR CELL PANEL KIT 

O m .. aim ore y  Features 
••  • Output 10VDC to 1 00ma in 5401011 

SVDC to 200140 in Par•11.1 

•  lot 
• Over II square inches of act . cell 
suds . 

•   • Voltage line tap  05V increments 

• Provision tot charging bather's. 

• Overall panel sly. 

TO. JE305 W et Call Panel Kit contains 20 each solar cells On the 
Panel 0000 are power line taps which au u thous& to W e& collages 
Ion... U.6sta m ut from 0 SvDC to  The application. ot each 
panel can be Iodine erpanded by coupling additional patrols In series 
to, more voltage or in parallel tor Mete Ger ., The ereMnren grade 
Solar .11s provide Me Current necessary tor Me opetatoon of most pot-
able tr . .tO, radios. small battery POveled cassette tape Warms 
a-id unlimited . ..MOM. SO W 100111CM 

JE305  $39.95 

MICROPROCESSOR COMPONENTS 
- 8080A/8080A SUPPORT DEVICES  DATA ACQUISITION ICONTINUED1 -

thilaah..  CPU  an  •DC(109CCST  a •it oar Con.. . WV, Multi.1  5 A 
6 ot Mout/0.41 .1  La  ADCMI7CCP4  ea. A/0 Con mrter (WC.. traiste 1  10 95 

DerMa  Priority I tttttt pl Control  SO  DACIROACNI 
O01216  Ono . . art Otio.t  141  00 .111111.-C14 
DP W.  Clock DO MMlor2Ornin  AS  00C1111MCN 
0405021  024 10144••  CO  00 .1102Lcr4 
DOO M  5v4Mm Co . .. Mut Loner  to  DACIIPOLChl 
O012111  Syclarn Com mit.  10  .001104 
irtfere  I/0  soon . for 0 50 .  9110  AY 0 1101, 

Asynchronoui Gomm torment  6 It 
1316241  Pros Comm I/0 ILPSART / 

OR M  Pro. P•ripheral I/0 IPMI 
DPtar  Pros Denn Contr.  ela 
DP130  Pro. mon ,. Control 
open  woe CRT Contr ...  0.95 
DP520  Mo. navooarcuChsolay ......  1.5 
DO M,  Sen . Timm.  immon  615 
DP W  Ilan Di Dr ttttt  Rammer  10 
DP W  • Mt M Doretione Fltoc•iver  1.15 
DPI .  A- . W•Cluenanai Oftener 
DALIN  Ortai Latsned libiephere Orme  S. 
0.1311  Cater tottn m Peripheral O mer  S ri 

-  6480/4800 SUPPORT DEVICES 
M ONO  151 , 
MCMCOCP  lel•U terth Clock arid RAM 
5.1.010 .1  DIM static ROM 
PACIAII  Perm . . tete Adele IMC16601 

Prkonts In ttttt sot Cannon.. 
5.055111.1   101.01.01 ROM 00 .04.34) 
M O M  Asyncnronees Comb, Adapter 
mc.01  0ericnr ttttt S.iiai Data nol mter 
MCG110  04000 . Dm ., MODEM 
MC402  2.0 . M .Wator 
roCall.  Causal. ttttt sue .4 .110 .4151 

MICROPROCESSOR CHIPS 
resci  Cou ISMBION) 11heirl  11.16 

Owl  CPO KAKIIIIONstit .inat  ISA 
CO M M  CPO 
.60  Men  IA. 
• ov1110100C C.5, 4..51 trice Mont. Temp. Or .. 19.115 
..rc5  Meu olCiucal it Ihrtes .moryl  1111 
• a540.11 .  MPU  104 ,1  2.0 
,00011 .  CM., Op Comber, Ilibytes AMA,  195 
,c0.110 .•  CPu 1215 ante, PAM)  MAO 
'NS. ..  CO.,. Ole RAM  KIS 
a011alln  CPU orialseic Misr° In tttttt ter  alb 

CPU  190 
t M OO ,  NIP ,- Welt  N O 

 SHIFT REGISTERS   
vvoan  Dual Mail Ovnernic 
beelleM  DOI f lit Dynarnic 
MMIOIK  Omer M ail Mato 
batADDM  0.I W ait Ateurnulater 
12121 05  W ait Dynamk 
40.5013h  1416-an Dynem./Accumuile 
rom man  910/111.41. Otimen. 
M O WN  Octal eeit 
M O ON  Octal P et 
ISCOVIVOAI  Oyhamm 

oe• M at Static 
65.5e  Due  Static 
31440  51 .11 Dynamic 

10M..it Dynamic 
Dual a•••it ste w 
owi rhea Stalls 
Du.1 M an Ste. 
06.41 Oen Static 
Filo foul 81 

14.11 
4.115 
449 
11.0 
14.M 
13115 
CIS 
ass 
1/.I. 
La 

EPROM Erasing Lamp 

Erases 2708, 2716, 1702A. 52030, 52040. etc. 
Era.ss up to 4 chips within 20 minutes. 
Meinta tn. con stant exposure distance of one inch. 
Special conduct we foa m liner el m mat h static build-up 

Built•in safety lock to prevent U V expolure. 

Co mpact - only 7-5/8" o 2-7/8" x 2" 

Co mplete with holding tray for 4 chip. 

U VS-11EL  Replace ment Bulb   $16.95 

UVS-11E  $79.95 

asey 
0.07v 
aav 
2029. 
arm 
101PC 

DATA ACQUISITION 

10 
SO 
.010 

0.90 
1.11 
1.0 
0.95 
0.1. 
1.10 
3.15 
1-

1.55 
0 15 
4.00 

10 
15111 

01.1 1.1011 
11.2 
NUN 
tIll 1111111 

1.16,10/A Co m Mime Come. .. WO 11 91 
1.00D/A Con. Motto came. 10 00.1 lfl 
II/anti/A Con tttttt MA O Lie)  6 at 
Merl 0/A Converter M O. Lie!  S 
lt-elto,a Converter Ore. Clot  116 
• Channel Multiples*. 
1/30 Sou° W ..  e 

 RAM'S  
aotri Stalk 
ter4•1 O mar . 
rs.. Vatic 
101.1 Stanc 
110441 51sta 
alma SM . 
YAM Static 04105 
len . Static 450os 

1101  MO M Stalit 00.5 Lon Pormr 
2114.0  11115144 Static 00 . 
21141 3  10044. Sta . 0...t Lon Poron 
41510  00015141a 
4114.441uP0410  fmnanoc Pram IrestrOeNai 
4161 .3  Dynem., 

NICK kost Alo• 
eal  216. Steec 
1212580  MI., Dynamic Fully OK . . 
P.A536i  Mal Emmonic 
141.45a./013, sa141 Ovnama 
umicaesse  mu, OK Dynamic ISant 
abM511/51• O  Dyn. Mos 'lower  or Naberrleil 
h041.11 .  I6K OKA. Ste, Fens 
VS55  M et RPM 0.44.0C/ 
UPC014/14154141 40 Oynorroc a.oin 
Th01.4014-41511.  SK State 
T OM O  M el Static 

ATI OICI4  universe, Active • Me 2.5.4 
01.1CS  Tau . Tone Lon Pena Fr .. 

As 122.1C2  Touch Tone. Kr. On. sate 
, M OCK  sues Oen Op emit 
LULA,  Corr .. Cum ., Sourco 
-.M a,  Tom .. ttttt Trantauca4 

slr ET input Op ema 
Samoia • nolo M ollernl 

liNXIM  temp Comp Pre. net Ikekk,k, 
•DC.1114LCTS Pat AID Con tttttt 113.551 
0001.1111..C.11.11.1 1305 Con . .  R4 Lin t 

PROMS/EPROMS 

10 

114 

I et 
165 

4. 
6. 

IMPS 
/ 
716 

9$ 
315 
195 
i4.55 
1.0 

90 
195 

BOOKS 
National Semiconductor  Intorsil  Intel 

n et  Rational CMOS Oats cook   06.16 
IMO page/ 74C CD.00D and • 0 Commoners 

300111  National interface Cana Book   S la 
700 pogersi DP OS41000 DS3500. D576000. Ott 

30203  National Linear Data gook   M. M 
03113 popes/ LU Cr ADC DAC LH Sens 

30004  National Se . = - lloardLovelComposer1224 .0m1 
05 85  Matto ., TTL Logic Data lkia• 

1624 pages I 7410,LS.I.,14,S, and DMICIMISense   

30101 sun abov•131 30001.3.5 as • set  11111. 0/14.1 

MO M  Inter . Data look 11074 pe ws,  61.1115 
010403 Mil Component M Y Collog  01900 

Fue clew Owls tor Inters products Ind memory dee ms 
mcromoc . perenersts b 350155 lmik M O OS 11326 peel 

Z61110 Intl Po urevel Design Heralbeek  87.10 
toll data ammo sop, nose lot Mle1 W PM .. ammo 

N . 
 IS M 

- AC and DC Wall Transformers 
With Universal Plug and 

IV Bart h S up 

. 1 6  Polarity Selective  voltages  6.9.1200C 
.lectlon  • i ) t I  otoo l 

11M/ from adapter to Plugs - el. 
inch line bon, adapter to Imttert-
snap 1209430Hr 300mA 

Pert Na.  Maul  Outatel  Price 
AC 250  117960N,  12VAC 250mA  13 95 
AC SCO  1 1 706002  12VAC 500mA  Se 95 
AC1000  117,060Hr  I2VAC 1 amp  /5 95 
AC1 700  11 70•30112  9VAC 1 7 amp  13 95 
003912  120060/40  6,9.12VDC 300mA  19 kIS 
001)200  I i10501.11  9003. 200mA  13 25 
DC900  rtuk. 60 ,  9VDC 500m.  1395 

man  an uu Erase . PROM 
ORO  5C0000M 
.404011  1. EPROM ... •50. • D41 
17111intairasIlTi tet (IMOra Min . 0401 
/Minn,  EPROM 
3/15  go 5.10,4 105001 ISiar• •tv I 
slot  20•0  an EPROM inklachi 

PI.0.1 
020.331.55110  oos •ROM 10 .0 Coosa on 

011 Meek. 
.291231.121111  201 Tor t  cost . 00 
MIS  •ROPI 
- Omr 10 Mom PROMS latest •n Our Comm. - 

 ROM'S   
011011.0  Cner.m. Orm.r.lor IV .. Caber  tr. 
ad mit  C.r0mr Ge Oreor (Loran Cale,  991 

- N MOS RE AD ONLY MEMORIES 
saCkiell .  Meta/ Asc  SArted ortiraes  1100 
MCM1100.  M M . Mao, tome°, 10c ttttt  1350 
MCP04140.  lax ./ Atone. C•ntroi Com. Oen.  13.10 

 MICR OPROCESSOR MANUALS   
sn-410  user Manual  7.50 
TOCOP1410  co w Man..  / 
m ato  U . Ma. .  5.9 
  SPECIAL FUNCTION   
DOISISCM1  Due, MOS Clock Driver reAr)  150 
OSON ON  Dual MOS CM . OrKer (MA O  1.111 
INSIKIN-1  010000 Disc Contro or  MI6 
thS166.1  Communication ChM 
.04.16.•  11.4. Time Cio .  t• 
44101.1 .  MicroprOcelaCor COmerallele CrO . 
CO M M  Microcontreter tene .0-01eit CASe  50 

ano Dare. LID Or . 
CO MP .  Marocantrooer voiln  RAM 

Do m, LED Dr . .% ame tnt. 
CO NON  v•C Fluor Dn . iMoin oh., la 

 TELEPHONE/KEYBOARD CHIPS 
re v4.0140  oum autton Titiartono . Dialer  0 0 
AorbIlieD  eePartory Deter  le 16 
•5•41/00  CMOS CM . Ones.,  S.I 
AY.5.23/6  nevtare0 Emma. MI 14.0  110 
hil0411.411  noseoaro tined«  r 
P4Clat  Keyboard Enfode• I. kW.  5.11 
MC123  Keertrerd Encode Its seysl  575 
MAY O .  Mee Felon Mi . Dials,  /.. 
1.451.1.1  1/1/146 Kay Serial  Keyboard C.c .s.  CM 

195 
5.14 
IteS 
/ at 

14.0 
1.95 
140 

1.95 

CONNECTORS 

01325P  0 Sub miniature Plug   $2.95 
013255  D•Submini  Socket   $3.50 
0204182  Screw Lock Hdwr.12) 0825S/P  23.99 
DB51226  Corer for DB25P/S   51.75 
22/44SE  P.C. Edge 122/44 Pin)    $2.95 
UG88/U  BNC Plug   $1.79 
U G89/U  BNC Jack    53.79 
U G175/U  U HF Adapter   $ .49 

S0239  UHF Panel Reap   $1.29 

PL258  U HF Adapter   51.60 

PL259  U HF Plug    $1.60 
UG260/U  BNC Plug  . • S1.79 

UG 1094/U  BNC Bulkhead Reap.    $1.29 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS430 System to 16K. 
Kit co mes co mplete with: 

* B ea. MM5290IUP0418/4118118K Dyn. Rams I•NSI 
* Docu mentation tor Conversion 

TRS•16K2 • 150515    $29.95 

IRS 151(3 •20ONS    524 95 

IRS 165(4  •25ONS    $19.95 

ISOK 

JS-SK 
JS 100K 
JVC-40 

JOYSTICKS 

u , . 

41 
JVC-40 

5K Linear Taper Pots   S5 25 
100K Linear Taper Pots   S4 95 
40K 121 Video Controller in ca w  $4.95 

EECO Rock•r DIP Switch - "MInl-Dlp - n" 2400 Series 
THE MOST UNIOIJE DIP SWITCH AVAILABLE. 
WIC Dia is on.onec to rel ., all mate 0.5005 .•  • • -  . •- • •  . rck Wong 
ro0 Onign to preveniaccdek, achation and Inc Iv • ., ,  , • ,  •-, ant 
Press to termnais prevent conlammaten 1-10 Mem̂ Form  s• C  • •  • - 
• twerims ss t515 1611.15  .111) ceders • PCB gm  salmi moo . . • bee. 
sweiagnswes .dle.  meat • TRW W NW M ho Ml 

Ceill prshe  W WI  Pres  Part Ma   hs  CaRgeralls• SWIM Price 

12 
in 

MCO 
04311 

24114.1  1 
24401  1 
14111.4  4 
2400 4110) 
1400 5)  6 

11 Ills  19 • 16/ 516  to w S  I  1R M  II pa  1. • 0  9 95 
5 la  ell • 11/ 7 195  7400 7  I  104841  14 pis  tt, • 111,10 95 
1 ea  95 • 10/ 595  2400.  5  12 M5•71  15 to  I 21 . 10 II 95 
1 pa  00  10 , 125  74013 9  9  123454711  Il an  1 3t  10 12 95 
14 pin  1 139  10  995  2400 10  10  0103450150  20 pm  Its  t 0 13 55 

ALLIGATOR CLIP TEST LEADS 

PALCP (10 per pack)  $2.95/pkg. 

JE215 Adjustable 
Dual Power Supply 

General Description. The JE215 is a Dual Power 
Supply with independent adjustable positive and nega-
tive output voltages. A separate adjustment for each 
of the supplies provides the user unlimited applications 
for IC current voltage requirements. The supply can 
also be used as a general all.purpose variable po wer 

supply.  FE ATU RES 
• Adiusteol• r•gu lated pOw . W O W. . 
POS  and neg.  1 2V OC to 1 5V OC 

• Po wer Output leech supply) 
SV OC 01 500 mA. t0V OC Si 150n-A 

12V DC 6150Orn A. and 
15V DC 41 175en A 
Two.  3 ter minal ad,  IC regul•tors 

with  thor m l ovorloac/ Prot . tiOr• 
Heat SInk r•gul•tor cooling 
LE D -on" indicator 
Printed Board Construction 

120V AC input 
Si..  3 1/2" w • 5-1/16"L 0 2" H 

JE215 Adj. Dual Powor Supply Kit (as shown) . . $24.15 
)P,ctur• not shown but si milar in construction to above) 

00 Reg. Power Supply Kit I5VDC. 1 amp) . . $14.95 
JE 205 Adapter Bed. Ito JE2001 • 5. t 9 IL t 12V  512.95 
JE 210 Val Pwr. Sply. Kit, 5•15V OC, to 1.5ernp.  $19.95 

JE608 PROGRAMMER 
270412706 EPROM PROGRAMMER 

051441•1. APPtiC•TiONS 
To program (P110015 2704 end 2704 
Developmentally.. ., to microcomputer circuits 
To reel the content. of a pro progrant ra,.  E.11•106 

tt:1:•:11:17: ••°•poogrVV:ill •S•al•S4 d"'  " • 
To stone program In RAMS for eller . .. 

45:..1r1 =1).1 13% Vir1.1:49 = 4 LED's tot 005 

cc  slot Data Me mory Regi.110 The Data Montan/ 
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JE11108K Klt  $399.95 
JE808A Assembled and Tested  $499.95 

JE808-18K ADAPTER BOARD 
tleraitai. OESCItiPtiOr  FOR 2716/2758 EPROMS 
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JE808.16K  Adapter Board Kit  $29.95 
JE808.Upgrado  (Send asse mbled JE W(' to factory for adapter installation  099.95 

of the JE6013-16K Adapter Board Kitl 

JE6011A.16K Mod. Asse mbled JE609 w Adapter 1JE808-16K / Installed  5599.95 

JE610 ASCII 
Encoded Keyboard Kit 

1111MIL 
The 3E610 ASCII Keyboerd Kit can be interfaced into 
most any co mputer syste m  The kit co mes co mplete 
with  an  Incho n, /  wade  .11 .04 .1  switch  mare mbtY 
162.1 myt),  IC's, sockets. connector, electronic co mpo• 
nents and  • double-sided  printed  wiring board. Th• 
be/y.0600 illeeernbly requires vISV •  15Orn A and -12V 

IP 10 rn A for operetion. F utures. 60 keys generate rho 
126 cherecters, upper and lo wer case ASCII set Fully 
bu ttttt d.  Two  user•deline keys provided for cu ro m 
applications. Caps lock for upper-cese-only alpha charac 

tors. Uttli ms • 2376 140-.In) encoder read-Only me mory 
chip.  Outputs directly co mpatible with TT L/ DTL or 
M OS lo w. array. Easy in ttttt cing with a 16-pin dlp or 
18.pin edge connector. Site 36 - 11 a 1455 11V 0 80 13 

JE610/DTE-AK  ...$124.95 

JE610 Kit rct:AA'rr.bnInt,,r1 r.d.'..$ 79.95 
K62 42.Key Keyboard (Keyboard only) ... $  34.95 
DTE-AK (case only  36 11 1-6.11" Walle.11 01 $  49.95 

JE212 - Ne w.. 12VDC Adapter Board Kit 
for JE510 ASCII KE Y BO AR D KIT 

Provide, •125./ DC Korn Kiconling5V OC  S9 95 

JE600 
Hexadecimal Encoder Kit 

$10 00 Min Order - U.S Funds Only 

Calif  Residents Add 6% Sales Tax 

Poste u- Add 5% plus 51.50 Insuran u 

SP . Sheets - 254 
Send 880 Postage for your 
FREE 1982 JA ME CO CAT AL OG 

J B M WO 
ELECTRONICS 

PHONE 
ORDERS 
WELCOME 
(415) 592-8097 

MAIL ORDI.R III. I Ro'slc.s  Is oRLDIVIDE 
1355 SHORE WAY ROAD, BEL MONT, CA 94002  38 

2/82  PRICES SUBJECT TO CHANGE 

FULL 8•BIT 

LATC HE D O UTP UT 

19 KE Y KE YB OAR D 

the JE600 Encoder Keyboard Kit provides two eer   
nexaClecirnal digits produced front sequential key entries 
to allo w direct progra m ming for 11-bit microprocessor 
or 8 bit me mory circuits  Thr,, additional key/ bre pro 
vidod for usser op w•trons with one having • brst•ble 
output evailoble TO. outputs ere latched and m onitored 
with 9 LE D reedouts Also included Is  key entry strobe 
F  Full 9.13. latched Output tor micrOPrOC  , 
iise.  Three  user bef one  keys with  one  baling 10. .131• 
oderatlon.  OebOtarICe circuit provided for all 19 keys 
9 LE D readOuts to verify entrie. Easy 1n ttttt cin9 rerTn 
standard 16-pin  IC connector. Only  •5V DC required 
tor operation. Size - 3%" H o8%' W o 811.- 13 

JE600/DTE-HK .1,Ap'=17̀201%) ....$99.95  
J E 600 Kit ZKI:L recdrt flirt nbrc,.%) $59.95  

K 19 ./ Key ruyboard (Key! ..." only) m .... $14..9:/ r 
DTE-HK 1 ca  only - 36 1 1- 116 1 6. 11W 416"13) $44.95 
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DEALER 
(MKT = 
Phoenix AZ 

For soli,' Kru,ssrrod. Yaesu, !COM. Drake and 
other amateur needs, come to ser ie. Britt's 
Two-Way Radio. 2506 N. Atlanta Rd.. Smyrna 
GA 30086. 432-8006. 

Preston ID 
Ross WH7BYZ, has the Largest Stock of Ama-
teur Gear in the Intermountain West and the 
Best Prim, Call me for all your ham needs. 
Ross Distributing, 78 So. State. Preston ID 
83263. 852-0830. 

Terre Haute IN 
Your harn headquarters located in the heart of 
the midwist  Hoosier Electronics. Inc.. 49 
Meadows Center, P.O. Box 3300, Terre Haute 
IN 478003. 238-1456. 

Littleton MA 
The ham store of N.E. you can rely on. Ken-
wood, ICOM, Wilson, iaesii. DenTron, KI.M 
amps. B&W switches & wattmeters, Whistler 
radar detectors, Bearcat. Regency, antennas by 
Larsen. Wilson. Hustler, CAM. TEL-COM 
Inc. Communications & Electronics, 675 Great 
Rd.. Rt. 119, Littleton MA 01460, 486-3040. 

Ann Arbor MI 
See us for products like Ten-Tee, R. C. Drake. 
Dentron and many more. Open Monday 
through Saturday, U.13.1 to 1730. WB8VG11, 
%4:881.1X0. WIMOKN and W8RP behind the 
counter. Purchase Radio Supply. 327  Hoover 
Ave.. Ann Arbor MI 48104. 

Hudson NH 
New England's Distributor and Authorized Ser-
vice Center for all Major Amateur Lines. Tufts 
Radio Electronics. Inc., 61 Lowell Road, Hud-
son NH 03051. 883-5005. 

- 

1 0.  The Southwest's most progressive communica-
tions company stocking Kenwood, Icom, 
Yaesu. MF , B&W, Astron, Larsen, Cushcraft, 
Hy-Gain,  real, and more. Would like to 
serve youl Power Communications Corp., 1640 
West Caunelheck Rd., Phoenix AZ 85015. 
24I-Watt. 

Somerset NJ 
Ness Jerses's only factiwy.authorized RA M 
and YAESU distributor. Large inventory of two 
and used specials. Most major brands in stock 
Complete service and facilities. Radios 
Unlimited, 1760 Easton Avenue. P.O. Box 347, 
Somerset NJ 08873, 469-4599. 

Amsterdam NY 
Culver City CA  UPSTATE NEW YORK 

Jrun's Electronics, 3919 Sepulveda Blvd.. Culver Kenwood, WO K Drake. plus mans other 
City CA 90230, 390-8003. Trades 463-1886 San lines Amateur Dealer for over 35  Adiron-
Diego. Call in for a low quote.  deck Radio Supply, Inc., 185 West Main Street, 
  Amsterdam NY 12010, 842-8350. 

Fontana CA  Central NY 
Complete lines ICOM, DenTron, Ten-Tee, Amateur radii; hardwood displays made to your 
Mirage' Cubic. Lunar. 'w'r 4"  electroni.c speeifications—callsigns, plaques, award's or 
products for hobbyist, technician, expen. special orders. High quality, fast semicr, low 
menter. Also CB radio, landmobile. Fontana mires. A.&M. Woodcraft, 313 N. Madison St., 
Electronics. 8628 Sierra Ave.. Fontana CA p.o. 0.„ 243, Rom , NY  1344 0. 337 .564 2. 
92335. 822-7710. 

Syracuse-Rome-Utica NY 
San Diego CA  Featuring: Kenwood, Yaesu, 1C()M, Drake, 

We buy and sell Surplus Army Navy Elm. Ten-Tee, Swan. DenTron, Alpha. Robot, MFJ. 
tronies,*also Terminated Material What doss's' Tempo. Astrom KLM, Hy Gain. Mosley. 
want to sell? Write for catalogue, II tropic. Larsen, Cushcraft, Hustler, Mini Products. You 
town, Inc.. 440-7th Avenue, PO Box 2648. San won't be disappointed with equipment/service 
Diego CA 92112. 232-9379..  Radio World, Oneida County Airport-Termi-

  nal Building. Oriskany NY 13424, 337-0203. 

San Jose CA 
SAN FRANCISCO BAY AREA 

Homehrewers' haven; tons of new and used 
IlamComputer gear and components. Serving 
Hams since 1958. We specialize in WO K 
KI.M. Mirage. Comptronix. We ship world-
wide. Tele-Com Electronics, 15460 Union 
Avenue. San Jaw CA 95124, 377-4479. 

San Jose CA 
Bay ansis newest Amateur Radio store. New & 
used Amateur Radio sales & service. We Feature 
Kenssood. 'COM, Azden, Yarsu, Ten-Tec, 
Santee & mans more. Shaver Radio. Inc., 1378 
So. Bascom Ave., San Jose CA 95128.998-1103. 

Miami FL 
Amateur Radio Center, Inc. -Everything for 
the Amateur'. Since 1900, 2805 hi.E. 2nd 
Avenue. Miami FL 33137, 573-8383, TVVX 
52203.5. 

Columbus OH 
The biggest and best Ham Store in the miduest 
featuring quality Kenwood products with 
working displays. We sell onls the best 
Authorized Kenwood Service. Universal 
Amateur Radio Inc.. 1280 Aida Dr.. Reynold. 
burg (Columbus) OH 43068, 866-42117.. 

Bend OR 
Satellite TV. Known brands. Call toslas for 
more information and inquire about our dealer 
program. WESPERCOM, P.O. Box 7226. 
Bend OR 97708. 389-0996. 

Scranton PA 
1('OM  Bird, (:tish(!raft, Beckman. Fluke, 
Larsen, Hustler. Antenna Specialists, Astron, 
Avant', Belden, W2AU/W2VS. CDE. AEA, 
Vibroplex. Haul-Key. CES, Amphenol. Som. 
Fanonit:ourier, M N', Ammo, Shure. LaRue 
Electronics, 1112 Grandview St., Scranton PA 
18509, 343-2124. 

Smyrna GA  Houston TX 
Experimenter's paradise! Electronic and me-
chanical components for computer people, 
audio people, hams. robot builders. expert 
menters. Open six dies a week. Gateway Bee. 
Ironies Inc., 8932 Clarkcrest, Houston TX 
77063, 978-6575. 

San Antonio TX 
Complete 2 was sersicr shop. Call Dee. 
W5FSP. Selling Antenna Specialists. Avant,. 
Azden, Bird, us-gain. Standard. Vibroplex. 
Midland. Henry, CushCraft, Dielectri,. 
Hustler, IC()M, MEI. Nye. Shure, Cohn, 
Tempo, Ten-Tee and others. Appliance & 
EXpolarnent Co., Inc.. 2317 Vance Jackson 
Road, San Antonio TX 78213, 734-7793. 

Vienna VA 
The Washington metropolitan area's leading 
supplier of the latest in Amateur Radii, and Test 
Equipment. On your next trip to the Nations 
Capital. stop by and see us. Electronic Equip-
ment Bank, Inc.. 516 Mill St. N.E.. Vienna A 
22180, 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 April '82 
issue must be in our hands by 
February 1st. Mail to 73 Magazine, 
Peterborough NH 03458. ATTN: 
Nancy Ciampa. 

PROPAGATION 

St 1' . 

J. H. Nelson 
4 Plymouth Dr. 

Whiting NJ 08759 

EASTERN UNITED STATES TO: 
GMT: oo  02  04  06  01  10  12  14  16  IS  20  22 

ALASKA 21 7 7 7 7 7 7 14, 2 71 
ARGENTINA 14A,, 14 7 7 7 14 21 4 21 274, 21 TIA 

214 

21 

AUSTRALIA 21A /4 75 75 7 1e, 141 14 1 14 1 
CANAL ZONE 14 14 7 7 7 141 21 21 114 21 

ENGLAND 7 7 7 7 7 1.4 21A 21 214 I 1,0 
HAWAII 2IA 14 7 7 7 7 7 7 14 21 21 214 
INDIA 1 7 75 78 7 78 14,14A I 148 7 71, 
JAPAN 744 14 78 78 7 7 7 75 7 16 14 274 
MEXICO 21 7A, 1 7 7 7 14 21 274 21 21 
PHILIPPINES 14 74 78 78 7 78 76 7 7 78 742 14 

PUERTO RICO 14 7 7 7 7 74 14 21 TIA 21A 21 21 

SOUTH AFRICA 14 7 7 78 7 7 14 214 21 21A 21 21 

7 7 1 7 7 78 14 274 21 14 16 18 

WEST COAST 
274 14 7 7 7 7 71 14 21  274 21  214 

CENT . a UNITE S ST ATES TI: 
ALASKA 71 74, 7 7 7 / 7 74  14 21 274, 

ARGENTINA 21 14 1A 7 7 1 7 21 21 21A 21 2IA 

2 IA 

21 

AUSTRALIA 2IA iv 14 15 7 75 75 7$ 14 14 21 
CANAL ZONE 14 b 7 7 7 14 14 TIA 214 214 
ENGLAND 713 7 7 7 7 18 21 21 21 14 78 
HAWAII 27,0, 21 14 1 7 7 7 1 14 21 21 ZIA 

78 INDIA 113 14 75 713 7 78 78 76 14 7A 713 
JAPAN 

214 14 744 78 7 7 7 7 7 78 14 2IA 
MEXICO 14 14 7 7 7 7 14 14 214 274 21 
PHILIPPINES 214  74  7, 7s 7 717 78  7 7 78,  14 74,05 

71 
PUERTO RICO 21 14  7 7 7 14, I/ 21 21,0, 21 
SOUTH AFRICA 14  74  z 713  7 773  7 7.7 21  214  21  21  

WESTE N 
ALASKA 

214 14 

UNITE D 

7 7 7 

ST ATES 

7 7 7  14 

TI: 

21 214 

274 
ARGENTINA 

274 144 14 7 7 78 14 T1A 21A 2IA 
AUSTRALIA 

274 21 I. 7A 7 76 76, 7 14 14 21 214 
CANAL ZONE 

21 14 1.1 7 7 T 14 21 2IA 274 T1A 
ENGLAND 

74 7 Z i 7 78 74 21 21 14 78 
274, 

18 

HAWAII 
274 144 74 7 7 7 7 14 21 21 

INDIA /4 /41 78 78 7 78 78 78 14 74 78 
JAPAN 

7IA 214 14 ni 7 7, 7 7 148 14 
214,MEXICO  
214 21 14 14 7 7 1 14 744 21 21 

PHILIPPINES 
214 21 14 7A 7 78 78 7 7 14 14 21 

PUERTO RICO 77 74  74  7 7 7 14 71 7IA 71A.71A 

274, 21 SOUTH AFRICA 74 1 7 78 7 if 78 14 744 21A 

78 781 7 7 76 76 78/ 144 14 78 76 
EAST COAST Sf 4 14 7 7 7 7 14 21 274 274 774 

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 

1 
GIG 

FEBRUARY 
TUE  WED  THU  FRI SAT 

2  3  4  5  6 GIG  F/F •  F/F •  F/P  0/F 

7  8  9  10  11  12  13 
G/F  G/F  F/F  GIG  GIG  GIG  GIG 

14 
G/F 
15  16  17  18  .19  20 

GIG  GIG  G/F  F/F  F/F  GIG 

21  22 
GIG'  GiF 

28 
GIG 

_ 
23  24  25  26  27 

PP  F/P  G/F  GIG  GIG 

Aar  
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NO CUT CORNERS! 
I  FT-208R - 2 Meters 

FT-708R - 70 CM 

UQUID CRYSTAL DISPLAY 
The LCD frequency readout provides high read-
ability night and cay, along with very low curiert 
drain. 

KEYBOARD FREQUENCY ENTRY 
All operating freluencies are entered from tre 
front panel keyboard. Unusual repeater splits, 
scanning, and -nemory programming are all 
controlled via the keyboard. 

UP/DOWN MANUAL SCAN 
The FT-208R scans in either 5 kHz or 10 kHz steps, 
while the FT-708R steps are 25 kHz and 5: KHz. 
Automatic halting on a busy or clear channel is 
provided, with automatic pause and restart 
feature. Scan ei:her the band or the memories. 

LIMITED BAND SCAN 
You can program upper and lower freqLercy 
limits, then command the transceiver to scan that 
segment or exclude that segment 

TEN MEMORY CHANNELS 
The memories may be used for either simplex or 
repeater operation. No need to throw a ''5 LP" 
switch for those 15 kHz channels, either' 

LONG-UFE MEMORY BACKUP 
A Lithium cell provides the memory backup func-
tion. Now you wcn't dump mempry when swiich-
ing battery pacKs. 

LOW CURRENT DRAIN 
Typical standby current drain is 20 mA, for I3ng 
battery life. 

450 mAH BATTERY PACK 
With more capacity than competing packs, the 
FNB-2 battery pack gives you t lose precioys erra 
minutes of operating time that might prove critical 
in an emergency! 

HVLOW POWER SWITCH 
In the high power position, the FT-208R pa 
wal'op at 2.5 watts output, while the Ft-708R 
cutput is 1 watt. Switch to low power for 1 watt 
out3ut on the FT-208R, 200 mW on tie FT-708R, 
for even greater battery life. 

PRIORITY CHANNEL 
A priority channel may be programmed from the 
keyboard, allowing you to check a favorite channel 
while operating on another. 

AUTOMATIC BAND AND MEMORY SCAN 
WITH PAUSE/RESTART 
Automatic scanning of the band or memories (or a 
segment of the band) with pause and restart 
feature. 

le BUTTON DPW PAr 
For autopatch operation, a 16 button dual tone pad 
is built into every FT-208R and FT-'08R. 

PROGRAMMABLE sPurs 
The popular ± 600 kHz shift is standard (± 5 MHz 
or the FT-708R) on the FT-208R. Odd splits of up 
to 4 MHz may easily be programred from the 
keyboard. Additionally, a split memory/dial mode 
provides a third method of operating on unusual 
splits. 

OPTIONAL 32 TONE CTCSS 
Easy interface is provided to the synthesized 
SSY-32 CTCSS Encoder, providing all 32 common 
subaudible tones for repeater operation. 

LOCK SWITCH 
The keyboard lock switch allows you to disable 
entry from the keyboard, thus preventing inadver-
tent frequency change. 

RILL UNE OF ACCESSORIES 
A Yaesu tradition, a full line of accessories is avail-
aole to maximize your enjoyment of the FT-208F 
and FT-708R. 

For more than a guarter of a century, Yaesu has produced reliable, high-performance 

communications equi,oment for the Amateur and Land Mobile services. Contact us today for full 

information on our cost-effective line of HF, VHF and UHF rranscevers — at Yaesu we want you 

to get you message across! 

Price Arid Spec.tications Sublect To 

Change Without Notice Or Ob igation 

-.0 

[E gI U YAlI 

The radio.  2"  

YAESU ELECTRONICS CORP. 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007 

Eastern Sarvice Ctr., 9812 Princeton-Glendale Rd., ancinnati, OH 45246 • (513) 874-3100 



Photo shown is TR-7 • in 16-key 
autopatch UP/DOWN microphone version. 

Miniaturized, 5 memories, memory/band scan 

I F1- 7 73CO 
The TR-7730 is an incredibly compact, 
reasonably priced, 25-watt, 2-meter FM 
mobile transceiver with five memories, 
memory scan, automatic band scan, and 
other convenient operating features. The 
TR-7730 is available in two variations: 
a 16-key autopatch UP/DOWN microphone 
(MC-46) version, and a basic UP/DOWN 
microphone version. 

TR-7730 FEATURES: 

• Smallest ever Kenwood mobile 
Measures only 5-3/4 inches wide, 
2 inches high. and 7-3/4 inches deep, and 
weighs only 3.3 pounds. Mounts even in 
the smallest subcompact car, and is an 
ideal combination with the equally com-
pact TR-8400 synthesized 70-cm FM 
mobile transceiver. 

• 25 watts RF output power 
HI LOW power switch selects 25-W or 
5-W output 

• Five memories 
May be operated in simplex mode or 
repeater mode with the transmit fre-
quency offset ±600 kHz. The fifth 
memory stores both receive and transmit 
frequency independently, to allow opera-
tion on repeaters with nonstandard splits. 
Memory backup terminal on rear panel. 
• Memory scan 
Automatically locks on busy memory 
channel and resumes when signal 
disappears or when SCAN switch is 
pushed. Scan HOLD or microphone PTT 
switch cancels scan. 
• Automatic band scan 
Scans entire band in 5-kHz or 10-kHz 
steps and locks on busy channel. Scan 
resumes when signal disappears or when 
SCAN switch Is pushed. Scan HOLD or 
microphone PTT switch cancels scan. 
• Extended frequency coverage 
Covers 143.900-148.995 MHz in 
swItchable 5-kHz or 10-kHz steps. 
• UP/DOWN frequency control from 
microphone 
Manual UP DOWN scan of entire band in 

Synthesized 70-cm FM mobile rig 

TR-8400 
• Synthesized coverage of 440-450 MHz 
- Covers upper 10 MHz of 70-cm band in 
25-kHz steps, with two VF0s. 
• Offset switch 
For ±5 MHz transmit offset on both VFOs 
and four of five memories, as well as 
simplex operation. Fifth memory allows 
any other offset by memorizing receive 
and transmit frequencies independently. 

• DTMF autopatch terminal 
On rear panel, for connecting DTMF 
(dual-tone multifrequency) touch pad (for 

accessing autopatches) or other tone-
signaling device. 
• HI/LOW RF output power switch 
Selects 10 watts or 1 watt output 
• Virtually same size as TR-7730 
Perfect companion for TR-7730 in 
a compact mobile arrangement. 
• Other features similar to TR-7730 
Five memories, memory scan, automatic 
band scan (in 25-kHz steps). UP/DOWN 
manual scan, four-digit LED receive 
frequency display (also shows transmit 
frequency in memory 5). S/RF bar meter 
and LED indicators, tone switch, and 
same optional accessories. 

5 kHz or 10 kHz steps is possible when 
using either autopatch or basic UP/DOWN 
microphone versions. 
• Offset switch 
Allows VFO and four of five memory 
frequencies to be offset ±600 kHz for 
repeater access or simplex. 
• Four-digit LED frequency display 
Indicates receive and transmit frequency. 
• S/RF bar meter and LED indicators 
Bar meter of multicolor LEDs shows S/RF 
levels. Other LEDs indicate BUSY. ON 
AIR, and REPEATER offset. 
• Tone switch 

Optional accessories: 

MC-46 16-key autopatch UP/DOWN 
microphone 
SP-40 compact mobile speaker 
IIPS-7 fixed-station power supply 

More information on the TR-7730 and 
TR-8400 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. 




