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ICOM HF 
Two Great Systems to Meet Your HF Needs 
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IC-72C" 9 Band X.-Ar wi3eneral la..-.verage Rog IC- 720A Phone Patc -1 

IC-720A. ICOM's Top of the Line HF System. 
IC-720A. ICOM's full featured HF Xcvr...with 
top I the lime feat-LI:es: 
• 9 band Tx/Rx iall new WARC bands 
includ.) 160 - 10 meters broadbanded. 
• General coverage receiver...0.1 to 30MHz 
continuous nning. 

• Passband fining built-in standard. 
• Digital  splay of mode/VFO and frequency. 
• 200 WW:: PEP imput-al solidstate. 

• AtnomaticaLy bandswitches .:C-21(L/AHl. 
• 2 VFO's built-in standard. 

IC-21(L. Broadband solidstate linear auto-
matically banckwitched by the 1C-720A, IC-730 
(w/optional LDA unit), or IC-701...1000 watt PEP 
itput...compack no tuning requised. 

ICOM Phone Patch. Works directly with IC-701, 
IC-720A or 1G-730...FCC certifixl. 

IC-730. ICOM's Portable/Afton:table System. 
IC-730. ICOM's Affordable Portable HF Xcw. 
Ideal for mobile! portable uie• with features found 
in no other tun: in such a mpact size: 
• ban& Tx/Rx 80 - :0 meters broadbanded. 
• IF shift standari/passhand tuning optional. 
• 200 wan PEP input_al solidstate. 
• 2 VF0.! built-in standard. 

K-SP 3 - External Speaker 
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• Memories_.one frequency per band. 
• Compact =...only 3.7 in(H: x 9.5 in(W) x 
o 10.8 in(D) 

[C-A1-11. 5 ty,..nd automatic bandswitching 
motile antenna for use with IC-720A, IC-701, or 
IC-730 (w/optorial I.DA unit). 

K-730 - 8 Bard Mob4le '1 'se Xcer 
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K-AH1 - Automatic Bandswitc llng HF Mobile 
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5 • STORE BUYING POWER in action! 

KI M/TI MEX 
Product No  Description  Regular  Special 

KT-34A  4 el. 7n-band  $389.95  5319.00 

KT-34XA  6 el Tr-band  $569.95  $469.00 

7.2-1  40M rotatable  $199.95  $159.00 
dipole 

7.2-2  40M 2 el. beam  5349.95  $299.00 

7.2-3  40M 3 el. beam  $529.95  5449.00 

7 0-7.3-4A  40M 4 el. beam  $749.95  $629.00 

Product No.  Description 

144-148-13LB 2M. 13 el long boom 

432-16LB  432MHz. 16 el. long 
boom 

2M, 16 el. Cir. pal 

435 MHz. 18 el. 
Cir. pol. 

TRI-EX W51  51 foot tower. 

144-150-16C 

420-450-18C 

Regular Special 

S 89 95 S 77.95 

$ 74 95 S 60.70 

$116.95  S 93.55 

69.95 $ 58.70 

$999.95 $829.95 

PRICES ARE FOB CALIFORNIA  FREIGHT IS EXTRA 

WE'LL MATCH OR BEAT ANY LEGITIMATE KLMiTRI-EX PRICE! 

CO MBO 
DEALS 

W51 tower 
w/KT-34A antenna 

$1099 
W51 tower 

w KT-34XA antenna 

$1239 
FREIGHT EXTRA 

ALL ABOVE IN STOC ....NO WAIT! Call for prices on all KLM/TRI-EX items 

MIRAGE B1016 
2 METER AMPLIFIER 

111111F ..ow a'76-J s ,,, 
Freq. range:144-148MHz • RF out:160W nom. 
(10 W in) • RF power in. 5-15 W • DC operating 

pwri 13 8VDC @ 20-25A • Intermittent duty 
cycle • Built-in receiver pre-amp. Auto-
matic internal or external relay keying. 

REGULAR $249.95 
$279.95 

COLLINS/ROCK WELL 

K W M. 
380 

Limited quantity priced 
lower than dealer wholesale 

Beat the price 

increase 

PHONE TODAY. 
SAVE! 

13 ALPHA 

All ALPHA amplifiers are 
in stock for fast delivery 

CALL FOR SPECIAL PRICES 

NE W! 
YAESU FT.ONE 
TRANSCEIVER 
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C A L L F O R Y O U R 

S P E CI A L P RI C E O N T HI S 

G R E AT N E W S E T 

SERVIN 
BET 

North... south... 

Bob Ferrero, 
Jim Rafferty, 

other well known h 
give you court 

• person 

4111 

4010w 

KEN WOOD Big Four! 
Cash in on our 5-store 
buying power. Most items 
in stock and at lower 

prices-  C A L L N O W! 

TS•1130S 

TS-830f 

PAU I 1800854.6046 
9:30AM to 5:30PM PACIFIC TIME. 

OVER-THE-COUNTER, 10AM to 5:30PM. 
M ONDAY THROUGH SATURDAY 

CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES 

FREE SHIPMENT (1!)-1,;PT,Na?,Tr'IVA 
ANAHEIM, CA 92801 
2620 W La Palma. 

(714) 761-3033 (213) 860-2040 
Between Disneyland 8 Knott s Berry Farm 

OAKLAND, CA 94609 
2811 Telegraph Ave, (415) 451-5757 

Hwy 24 Downtown Left 27th off-ramp 

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

• AVANT!. BENCHER• BERK.TEK • BIRD• EISW• CALLBOOK • CDE 
• COLLINS• CUBIC •CURTIS • CUSHCRAFT • DAI WA • DATONG 

BURLINGAME, CA 94010 
999 Howard Ave.. (415) 342-5757 

5 miles south on 101 from S.F. Airport 

SAN DIEGO, CA 92123 
5375 Kearny Villa Road (714)560-4900 

Hwy 163 8 Clairemont Mesa Blvd. 

• DENTRON • DRAKE • DX ENGINEERING • EIMAC • HUSTLER 
• HY.GAIN • ICOM • J W MILLER • KENWOOD • KLM • LARSEN 

• LUNAR • METZ • MFJ • MICRO  LOG • MINI - PRODUCTS 

% Of 
6R A DIO, 

OUTLET 

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

San Diego Fwy at Victory Blvd 

• MIRAGE • NYE • PALOMAR • ROBOT • ROHN • SHURE • SWAN 
• TELEX • TELREX• TEMPO. TEN.TEC• TRISTAO 
• YAE SU and many more' 

...See List of Advertisers on page 730 

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-
g-aphs are welcome and will be con-

sidered for possible publication. We 
can assume no responsibility for Ices 

or damage to any material. Please 

encluse a stamped, self-addressed 
envelope with each submission. Pay-
ment for the use of any unsolicited 
rraterial 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: 603-924-9471 

Advertising Offices: 
Elm Street 

Peterborough NH 03458 

Phone: 603-924-7138 

Circulation Offices: 
Elm Street 

Peterborough NH 03458 
Phone: 603-924-9471 

Subscription Rates 
In the United States and Possessions 
One Year (12 issues) $2500 
Two Years (24 issues) $38.00 
Three Years 136 issues) $53.00 

Elsewhere: 
Canada —$27.9711 year only, U S 
fends. Foreign surface mail —S44.9T/1 
year only. U.S. funds drawn on U S 
bank. Foreign air mail —please inquire 

To subscribe, 
renew or change 
an address: 

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

Subscription 
problem or 
question: 

Write to 73 Magazine, Subscription 

Department, PO Box 931, Farmingdale 
Ni' 11737. Please include an address 
lapel. 

73 Magazine (ISSN 0098-9010) is pub-
lished monthly by 73. Inc., a subsidiary 
of Wayne Green, Inc., 80 Pine Street, 

Peterborough NH 03458. Second class 
postage paid at Peterborough NH 
D3458 and at additional mailing offices 
Entire contents copyright 1982, Wayne 
Green, Inc. All rights reserved. No part 
pf this publication may be reprinted or 
atierwise reproduced without written 
permission from the publisher. Micro-
film Edition —University Microfilm, 
Ann Arbor MI 48106. 

RINGO 
RANGER II 
7dB GAIN 

HIGHEST GAIN 
2 METER OMNI 

OUTPERFORMS 
CONE AND 
DOUBLE ZEPP 

WORK MORE STATIONS 

ELIMINATE NOISE 

LIGHTNING PROTECTED 

ACCESS MORE REPEATERS 

ASSEMBLE EASILY 

INSTALL QUICKLY 

A COMPLETE ANTENNA 
ALL PARTS INCLUDED 

600,000 HAPPY USERS 
BECOME ONE TODAY 

ARX-2B 134-164MHz 
ARX-220B 220-225MHz 
ARX-450B 435-450MHz 

MOBILE 
RANGERS 
MORE RANGE 

3 dB GAIN 

5/8 1STAINLESS WHIP 

GRIP TIGHT 90LB 
MAGNET 

CHROME PLATED BASE 

NEAT APPEARANCE 

THUMB LOCK ADJUSTMENT 

NO WHIP CUTTING 

LOW PRICE 

MAGNETIC MOUNTS 
AMS-147  146-148 MHz 
AMS-220 220-225 MHz 

TRUNK LIP MOUNTS 
ATS-147  146-148 MHz 
ATS-220  220-225 MHz 

BUY FROM YOUR DEALER 

cushcraft 
C O P P O P A TI O N 

THE ANTENNA COMPANY 
48 Perimeter Road, P.O. Box 4680 

Manchester, NH 03108 
Telex - 953050  106 

Preamplifiers 

The  famous  Palomar  Engineers 
preamplifier has been updated and 
packaged  in an  attractive  new 
cabinet. 

For the SWL there is the P-305 
(9-v DC powered) and the P-308 
(115-v AC powered) featuring full 
shortwave coverage, selection of two 
antennas, 20 db attenuator, 15 db 
gain control and on-off-bypass switch. 

• 

••••••• 

tt) 

For transceivers, the P-310X (115-v 
AC powered) and the P-312X (12-v 
DC  powered)  feature  automatic 
bypass on transmit, adjustable delay 
for return to receive, and 350 watt 
transmit capability. 

All models have these features: 
• Up to 20 db gain. 
• Covers 1.8 to 54 MHz in four 
bands. 

• Low noise figure. 
• Reduces image and spurious 
response. 

• 8" x 5" x 3". Brushed alum-
inum control panel. Black vinyl 
cover. 

• SO-239 connectors. 
• LED pilot. 

Order direct or from your favorite 
dealer Model P-305 Receiver Pre-
amplifier for 9-v DC $99.95. Model 
P-308 for 115-v AC $109.95. Trans-
ceiver Preamplifier Model P-3 lox 
$129.95. Model P-312X $129.95. 
Add  $3  shipping/handling.  Calif. 
residents add sales tax. 

master charge VISA  I 

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

Palomar 
Engineers 
1924-F West Mission Rd. 
Escondido, CA 92025 
Phone: (714) 747-3343 

•.•   
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W2 N S D/1 
NEVER SAY DIE 
editorial by Wayne Green 

ENERGIZER...OR NICAD? 

If you are anything like me, 
you keep buying these new elec-
tronic toys which are coming on 
the market. Since most of them 

require batteries to run, you 
probably are also buying up a 
storm of AA batteries. My flash 
units use 'em. My portable ste-
reo recorders use 'em. My Sony 
Walkman uses 'em. My Sony 
Typecorder uses 'em. 

The next question is this: 
What type of battery should you 
get? It is positively bewildering 
to go into my friendly radio store 
and see a wide assortment of 
batteries facing me. There are 
heavy-duty batteries, long-life 
batteries, energy cells, and so 
on. I'm sure that you, too, have 
faced this problem and won-
dered what to do. Unfortunately, 
the tendency is to sucker in and 
go for the most expensive bat-
tery, figuring you usually do bet-
ter if you go first class...after 
all, it's only a few cents extra to 
go first class. 

Salvation is here, so pay at-
tention. The answer to the prob-
lem may not be what you think. 
The fact is that once I made a 
study of the situation I was 
amazed to find that I had been 
blowing a good deal of money 
on the wrong batteries. 

The best bargains of all, prob-
ably not surprising to you, are 
the nicads. These are the most 
expensive, but if you keep 'em 
charged your cost per hour of 
use will eventually be the low-
est. If you are going to buy any-

thing except a nicad for regular 
use you will do best to buy the 
cheapest battery you can. Sure, 
some of the high-priced bat-
teries will last almost twice as 
long...but they will also cost 
four times as much. That's no 
bargain. 

6 73 Magazine • May, 1982 

A WORD FOR DX OPS 

The ham who is living in a 
third-world country has a spe-
cial responsibility both to ama-
teur radio and to the country. In 
the long run, amateur radio will 
grow as a result of the develop-
ment of local amateurs rather 
than having to depend entirely 
on visitors. 

In many of the countries I 
have visited, the hams have 
taken this seriously but have 

been frustrated at almost every 
turn...particularly in Africa. 
When you start out with most of 
the population having a very low 
level of education together with 
extreme poverty, your possibili-
ties are immediately limited to a 
handful of the wealthier people. 
In most of the countries, the 
kids have to be sent outside the 
country if they are going to get 
much of a high school educa-

tion...the age when amateur ra-
dio is most likely to take 
hold...so you really can't do a 
lot within the country. 
What is the motive for a teen-

ager in a small African country 
to go to the trouble to learn 
about electricity, radio, and 
electronics so he can talk with 
middle- and older-aged white 
hams around the world? Only a 
tiny percentage could ever hope 
to own a station...and for 
what? His peers would put him 

down and there would rarely be 
enough interest for a club to get 
started. 
Some of the kids have school 

available, but the conditions are 
not exactly encouraging. There 
are few, if any, books, and teach-
ers are poorly trained and paid. 
The classes are crowded, so lit-
tle interest or enthusiasm is de-
veloped for continuing the ex-
perience. 

WARC-BAND BEACON 

The 10-, 18-, and 24-MHz bands, allocated to amateur radio 
by the 1979 World Administrative Radio Conference (WARC), 
are not yet available to US amateurs for general use. However, 
experimental station KK2JXM, licensed to W4MB, transmits 
on these bands every Friday, Saturday, and Sunday. Since 
most newer transceivers are equipped to receive the new 
bands, many amateurs have the capability to monitor the 
KK2JXM beacon and learn about propagation at these fre-
quencies. 
KK2JXM begins its transmissions at 0000 UTC every Fri-

day, continuing through 2400 UTC Sunday. During the last 
two weekends in April and the first two weekends in May, all 
transmissions will be made on whichever of the three bands 
provides the best propagation to Europe. The last two week-
ends of May and the first two of June will find the emphasis 

on South America. Again, the band selected will be the one of-
fering the best signal into the target area. 
The frequencies used for these experiments are 10.140, 

18.108, and 24.930 MHz, with an effective radiated power (erp) 
of 30 Watts. The frequencies may change without notice. To 

QSL or to obtain further information, contact R. P. Haviland 
W4MB, 2100 S. Nova Road, Box 45, Daytona Beach FL 32019. 

But what about the govern-
ments, you ask? Why aren't they 

spending more money on 
schools? It's obvious to us that 
the way out of many of the prob-
lems they have in these third-
world countries requires educa-
tion...and that, even with a 
good education available, it is 
going to take several genera-
tions before things are able to 
change significantly. 

You have to understand that 
in a country where there are very 
few educated people, you have a 
special political problem. The 
head of the country, whether he 
is a king, president, or dictator, 
stays in power by virtue of his 
taking care of those who are 
supporting him. He, and they, 
are primarily involved in two pur-
suits...staying in power and 
getting all that they can from the 
situation. Thus there is little in-
terest or money available for 
long-range projects such as ed-
ucation. 

When do-good organizations 
or countries can be talked into 
sending money for projects, the 
money goes almost entirely to 
the politicians, not to the peo-
ple. These governments laugh at 
the countries which are suck-
ered into sending money...all 
the while asking for more and 
more. 

Countries such as Jordan, 
where the king takes a real inter-
est in his people and invests 
money and time in their educa-
tion, are few. The instability of 
the other countries makes it im-
practical for their leaders to in-
vest in anything but their own 
short-term enrichment. 

Thus it is going to be almost 
impossible to get much in the 
way of official encouragement 
when it comes to developing 
amateur radio in most of the 
third-world countries. The visit-
ing amateur can keep an eye out 
for those few children of the 
elite who might benefit from ex-
posure to the hobby and try to 
get them started. They at least 
will have the possibility of get-
ting enough education to be 
able to grasp the basics. And 

they have the opportunity to go 
abroad and further their educa-

tion. The more you can get to 
some of these kids, the better 
shape amateur radio will be in in 
that country. This will eventually 
be reflected at conferences in 
Geneva. 

Remember, too, that these 
kids may grow up to be the lead-
ers of the country in ten years or 
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R-1000 
s30°° OFF 

TS-130SE or 
TS-130S 
815P OFF 

... pacesetter in amateur radio 

CASH 
NOW! 

ASK YOUR DEALER FOR DETAILS 

TR-8400 
830°0 OFF 

Participating Trio-Kenwood Authorized Dealers: 

ALABAMA 
Long's Electronics 
Birmingham, AL 35233 
(205) 252-7589 
ALASKA 
Reliable Electronics 
Anchorage, AK 99503 
(907) 279-5100 
ARIZONA 
Power Communications 
Phoenix, AZ 85015 
(602) 241-9288 
CALIFORNIA 
Ham Radio Outlet 
Burlingame, CA 94010 
(415) 342-5757 
Ham Radio Outlet 
San Diego, CA 92123 
(714) 560-4900 
Ham Radio Outlet 
Van Nuys, CA 91401 
(213) 988-2212 
Ham Radio Outlet* 
Oakland, CA 94609 
(415) 451-5757 
Ham Radio Outlet 
Anaheim, CA 92801 
(714) 761-3033 
Henry Radio, Inc. 
Los Angeles, CA 90025 
(213) 820-1234 
Henry Radio & Electronics 
Anaheim, CA 92801 
(714) 772-9200 
COLORADO 
CW Electronic Sales Co. 
Denver, CO 80202 
130::(1 832-1111 

• 

FLORIDA 
Amateur Electronic 
Supply 
Orlando, FL 32803 
(305) 894-3238 
Amateur Radio Center 
Miami. FL 33137 
(305) 573-8383 
HAWAII 
Honolulu Electronics 
Honolulu, HI 96814 
(808) 949-5564 
IDAHO 
Ross Distributing Co. 
Preston, ID 83263 
(208) 852-0830 
ILLINOIS 
Erickson Communications 
Chicago, IL 60630 
(312) 631-5181 
INDIANA 
Graham Electronics 
Indianapolis, IN 46204 
(317) 635-5453 
Hoosier Electronics 
Terre Haute, IN 47802 
(812) 238-1456 
Kryder Electronics 
Fort Wayne, IN 46815 
1219) 485-6434 
IOWA 
HI, Incorporated 
Council Bluffs, IA 51502 
(712) 323-0142 
KANSAS 
Associated Radio Comm. 
Overland Park, KS 66204 
(913) 381-5901 

MARYLAND 
Electronic Intl Service 
Wheaton. MD 20902 
(301) 946-1088 
The Comm. Center 
Laurel, MD 20810 
(301) 792-0600 
MICHIGAN 
Radio Supply & 
Engineering 
Detroit, MI 48201 
(313) 435-5660 
MINNESOTA 
Midwest Amateur 
Radio Supply, Inc! 
Minneapolis, MN 55142 
1612) 521-4662 
MISSOURI 
Ham Radio Center 
St. Louis, MO 63132 
(314) 993-6060 
Henry Radio Company 
Butler, MO 64730 
1816) 679-3127 
MiclCom Electronics 
St Louis. MO 63144 
(314) 961-9990 
Missouri Radio Center* 
Kansas City, MO 64150 
(816) 741-8118 
MONTANA 
Conley Radio Supply 
Billings, MT 59101 
(406) 259-9554 
NEBRASKA 
Communications Center 
Lincoln, NB 68508 
(402) 476-7331 

This KENWOOD BONUS BUCKS coupon, when presented to any factory authorized dealer 
in TRIO-KEN WOOD COMMUNICATIONS products, may be used as partial payment in the 
amount of $30.00 toward the purchase of any new KENWOOD model R-1000. TR-8400, or 
TR-7730 with MC-46 or basic UP/DOWN microphone, or may be used as partial payment 
in the amount of $15.00 toward the purchase of any new KEN WOOD model TS-130S, 
TS-130SE, or TS-530S amateur radio product. The purchase must be made during the 
period March 1, through June 15. 1982. The customer must present a separate coupon 
(one only) for each of the listed models being purchased. Additional coupons are available 
from aur authorized dealers TRIO-KEN WOOD assumes no responsibility for the inability 
of any of its dealers or of itself to deliver any specific product within the period specified 
in the foregoing Offer valid only in the U.S .A Void where taxed or prohibited by law. 
Rese lers are not eligible to participate in this program. This coupon is a part of TRIO-
KENWOOD COMMUNICATIONS "BONUS BUCKS" sales program. It has no value unless 
submitted in compliance with the rules of that program prior to June 15, 1982. 

KE N WOOD 

NEVADA 
Amateur Electronic 
Supply' 
Las Vegas, NV 89106 
17021 647-3114 
NEW HAMPSHIRE 
Tuft's Radio & 
Elect. Supply 
Hudson, NH 03051 
1603) 883-5005 
NEW MEXICO 
Electronic Module 
Hobbs, NM 88240 
(505) 397-3022 
NEW YORK 
Adirondack Radio Supply 
Amsterdam, NY 12010 
(518) 842-8350 
Harrison Radio Corp. 
Long Island, NY 11735 
(516) 293-7990 
Radio World 
Oriskany. NY 13424 
(315) 736-0184 
OHIO 
Amateur Electronic 
Supply 
Wickiifle, OH 44092 
(216) 585-7388 
Srepco Electronics 
Dayton, OH 45404 
(513) 224-0871 
Universal Amateur 
Radio, Inc. 
Reynoldsburg, OH 43068 
(614) 866-4267 
OKLAHOMA 
Derrick Electronics' 
Broken Arrow, OK 74012 
(918) 251-9923 

TS-530S 
815P° OFF 

TR-7730 
S3000 OFF 
WITH OR WITHOUT 

MC-46 

Radio, Inc. 
lulsa, OK 74119 
(918) 587-9123 
OREGON 
Portland Radio Supply 
Portland, OR 97205 
(503) 228-8647 
PENNSYLVANIA 
Hamtronics/Tr   
Trevose, PA 19047 
(2151 357-1400 
J.R.S. Distributors 
York, PA 17404 
(717) 854-8624 
SOUTH CAROLINA 
G.I.S.M.O. 
Communications 
Rockhill, SC 29730 
(803) 366-7157 
SOUTH DAKOTA 
Burghardt Amateur 
Center 
Watertown. SD 57201 
(605) 866-7314 
TENNESSEE 
Amateur Radio Supply 
of Nashville 
Madison. TN 37115 
(615) 868-4956 
Memphis Amateur 
Electronics 
Memphis, TN 38108 
(901) 683-9125 

TEXAS 
Douglas Electronics 
Corpus Christi, TX 78404 
(512) 883-5103 
Electronics Center 
Dallas, TX 75201 
(214) 526-2023 

Hardin Electronics 
Ft. Worth, TX 76112 
(817) 429-9761 
Madison Electronics 
Houston, TX 77010 
(713) 658-0268 
Kennedy Associates 
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so. Perhaps in another genera-
tion it will be possible to do 

more with amateur radio. There 
are some hints at better and 
cheaper educational systems 
which could eventually benefit 

these small, poor countries, 
making it possible for kids to 
surmount the terrible conditions 
under which they are living. With 
amateur-radio-oriented leaders, 
who knows? 

BLITZ CODE LEARNING 

Letters from readers indicate 
that it has been a while since 
live written about Morse code. I 

guess I should have thought 
about that, because when I talk 

at hamfests I find that most of 
those present are not really 
aware of what is involved with 
learning the code. Some myths 
have developed which need ex-
plaining. 

The historical system for 
teaching the code is to start 
people off with the individual 
characters, teaching them the 

dot and dash equivalents of 
each letter, number, and punctu-
ation mark. Then the code is 

sent very slowly and people try 
to remember the appropriate 
character to go with the dot and 
dash combination. 

This process is speeded up 
gradually until one reaches a 
plateau, where the increase in 
copying speed suddenly stops 
...often for a long and discour-
aging period of time. This is 

when we lose an estimated 90°/0 
of our prospective hams. At 
around ten words per minute, 
one finds that the brain no 
longer will work fast enough to 

hear the sound, translate it into 
dots and dashes, look the com-

bination up in a table in the 
mind, and write it down. 

This plateau holds fast until 
the person develops a complete-
ly new way of translating the 

code. With some people, this is 
not difficult. With others, it is vir-
tually impossible. The system 
which permits the breaking of 

the plateau has to do with hear-
ing the code groups as sound 
patterns and having them trans-
lated into writing or typing on 
the subconscious level. If you 

have to think, you can't really 
copy code. 

Modern brain research shows 
us that the plateau results from 
the limitations on brain speed in 
shifting information from the 

left to the right part of the 
brain...and back. We get up 

Continued on page 117 

Well . . I Can Dream, Can't I? by Bendel Linn K4PP 

"You have scored higher in the contest than anyone else in history! President 
Reagan wants you to be a White House guest for two weeks!" 
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HAL Puts MORE Behind The Buttons 

45-1200 Baud RTTY 
1-100 WPM Morse 
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Four Internal 
Mark-Hold  Shifts 

RTTY Demodulators  (High or Low Tones) 

• High Tones (U.S. Standard) 
• Low Tones (IARU Standard) 
• 103 Modem (107011270 HZ) 
• 202 Modem (1200/2200 HZ) 

CIL.* 
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c-CT2100 System. 
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• KB2100 Keyboard 
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• Printer (300Bd Serial ASCII-MPI-88G) 

• 24 Line Display 
• 2 Pages of 72 
Character Lines 
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•••• 345 

Transmit 
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From 

Receiver or Tape 
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TR7A Transceiver 

The1  A and 
offer performance and versatility 

for those who demand the ultimate! 

• CONTINUOUS FREQUENCY COVERAGE — 1.5 to 30 MHz full 
receive coverage. The optional AUX7 provides 0 to 1.5 MHz 
receive plus transmit coverage of 1.8 to 30 MHz. for future 
Amateur bands, MARS. Embassy. Government or Commercial 
frequencies (proper authorization required). 

• Full Passband Tuning (PBT) enhances use of high rejection 
8-pole crystal filters. 

New! Both 2.3 kHz ssb and 500 Hz cw crystal filters. and 9 
kHz a-m selectivity are standard, plus provisions for two 
additional filters. These 8-pole crystal filters in conjunction 
with careful mechanical/electrical design result in realizable 
ultimate rejection in excess of 100 dB. 

New! The very effective NB7 Noise Blanker is now standard. 

New! Built in lightning protection avoids damage to solid-state 
components from lightning induced transients. 

New! Mic audio available on rear panel to facilitate phone patch 
connection. 

• State-of-the-art design combining solid-state PA. 
up-conversion, high-level double balanced 1st mixer and 
frequency synthesis provided a no tune-up, broadband, high 
dynamic range transceiver. 

R7A Receiver 
• CONTINUOUS NO COMPROMISE 0 to 30 MHz 
frequency coverage. 

• Full passband tuning (PBT). 

New! NB7A Noise Blanker supplied as standard. 

• State-of-the-Art features of the TR7A. plus added 
flexibility with a low noise 10 dB rf amplifier. 

New! Standard ultimate selectivity choices include the 
supplied 2.3 kHz ssb and 500 Hz cw crystal filters. and 
9 kHz a-m selectivity. Capability for three accessory 
crystal filters plus the two supplied. including 300 Hz. 
1.8 kHz. 4 kHz. and 6 kHz. The 4 kHz filter, when used 
with the R7A's Synchro-Phase a-m detector, provides 
a-m reception with greater frequency response within a 
narrower bandwidth than conventional a-m detection. 
and sideband selection to minimize interference potential. 

• Front panel pushbutton control of rf preamp, a-m/ssb 
detector, speaker ON /OFF switch. i-f notch filter. 
reference-derived calibrator signal, three agc release 
times (plus AGC OFF). integral 150 MHz frequency 
counter/digital readout for external use. and Receiver 
Incremental Tuning (Rh). 

The "Twins" System 
• FREQUENCY FLEXIBILITY. The TR7A/R7A combination 
offers the operator, particularly the DX'er or Contester, fre-
quency control agility not available in any other system. The 
"Twins" offer the only system capable of no-compromise 
DSR (Dual Simultaneous Receive). Most transceivers allow 
some external receiver control, but the "Twins" provide 
instant transfer of transmit frequency control to the R7A 
VFO. The operator can listen to either or both receiver's 
audio, and instantly determine his transmitting frequency by 

DRAKE 

appropriate use of the TR7A's RCT control (Receiver 
Controlled Transmit). DSR is implemented by mixing the two 
audio signals in the R7A 

• ALTERNATE ANTENNA CAPABILITY. The R7A's Antenna 
Power Splitter enhances the DSR feature by allowing the use 
of an additional antenna (ALTERNATE) besides the MAIN 
antenna connected to the TR7A (the transmitting antenna). 
All possible splits between the two antennas and the two 
system receivers are possible. 

Specifications, availability and  change without notice or obligation 

See your Drake dealer or write 
for additional information. 

' 
- 
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COMING SOON New RV75 Synthesized VFO 
Compatible with TR5 and 7-Line Xcvrs/Rcyrs 

• Frequency Synthesized for crystal-controlled 
stability • VRTO (Variable Rate Tuning Oscillator') 
adjusts tuning rate as function of tuning speed. 
• Resolution to 10 Hz • Three programmable fixed 
frequencies for MARS. etc. • Split or Transceive 
operation with main transceiver PTO or RV75 

R. L. DRAKE COMPANY • 540 Richard Street. Miamisburg, Ohio 45342 • Phone (513) 866-2421 • Telex 288-017 • Patent pending 



far above average! 

With the new TR5 
versatility and value are spelled D-R-A-K-E 

COMING SOON: 

RV75 Synthesized VFO 
featuring the Drake "VRTO" 

• Frequency Synthesized for crystal-controlled 
stability • VRTO (Variable Rate Tuning Oscillator') 
adjusts tuning rate as function of tuning speed. 
• Resolution to 10 Hz • Three programmable fixed 
frequencies for MARS. etc. • Split or Transceive 
operation with main transceiver PTO or RV75 

DYNAMIC RANGE 
RELIABLE SERVICE 

• Patent pending 

The dynamic range of the TR5 is unexcelled by any transceiver in its class. The TR5's 
greater than 0 dBm third order intercept point (85 dB two-tone dynamic range) at 20 
kHz spacing can be achieved only by the use of a passive diode-ring double balanced 
mixer. Drake was the first to bring this technology to the Amateur market with a 
high-level mixer in the TR7. 

When you purchase a TR5, or any Drake product. you acquire a product of the latest 
production techniques. which provide reliable performance. 
Yet with a product as sophisticated as one of today's transceivers, after-sales 

service is a must. Ask any Drake owner. Our Customer Service Department has a 

reputation second to none. 

ACCESSORIES 
Drake is the only Amateur Radio manufacturer who offers a full complement of 
accessories to satisfy almost every desire the HF Amateur may have. This wide 
selection allows any operator to assemble a station which meets his needs, and 
assures compatible interfacing and styling instead of a desk full of equipment with 
a variety of styling and poor operation as a system. 

KILOWATT AMPLIFIER 
Everyone wants to be heard! The accessory L75 and its 3-500Z (1200 watts PEP 
input) and a decent antenna will do the trick. This rugged self-contained amplifier/ 
power supply will put the TR5 on an even footing with the best of them. 

ENGINEERING 
The TR5 and all Drake Transceivers, are backed by the best in engineering. The TR5 
is the result of an extensive engineering effort, combining proven past techniques 
and ideas with new state of the art concepts. 
As a result, the TR5 will not be superceded by a new model every six months. It 

represents a true radio communications value that will provide many years of 

operating enjoyment. 

Features, availability and prices subject to change without notice or obligatior. 

See your Drake dealer 
or write for 

additional information. R. L. DRAKE COMPANY DRAKE 540 Richard St . Miamisburg, Ohio 45342. USA 

Phone' 1513) 866-2421 • Telex 288-017 



I. D. Binder KB7N W 

do Karl Jensen KI78 

Box 275 

Redmond WA 98052 

Pacific Odyssey 
the Kingman/Palmyra adventure 

Kingman; Palmyra. For 
most hams, these are 

names which simply mean 
two new countries, new 
callsigns, necessary on the 
road to the DXCC Honor 
Roll. But to me, King-
man/Palmyra means the 
most physically demanding 
and mentally trying of all 
the DXpeditions I've ever 

taken part in. Located near-
ly one thousand miles south 
of the Hawaiian Islands, 
these uninhabited coral 
islets are among the most 
remote and difficult places 
to get to in the world. 
Born out of a rag-chew 

session between Harry 
Mead VK2BJL and myself 
while my ship, the sailing 

yacht Banyandah, was en 
route to Japan early in 
1980, Kingman/Palmyra 
(K/P) was to be just one of 
many DX locations planned 
in a grand transpacific DX-
pedition spree for 1981 
Originally, Harry (of Mellish 
VK9ZR and Spratly 1S1DX 
fame) was to organize oper-
ators, licenses, and finan-

cial backing for a series of 
DXpeditions through the 
Pacific. Locations would in-
clude Kingman/Palmyra, 
Samoa, Tokelau, Kerma-
dec, and a grand finale 
back where it all began, 
Mellish Reef. 
During numerous rag-

chew sessions spanning 
most of 1980, our plans 

The ultimate Field Day site? ADOS/KH5/K. 
12  73 Magazine • May, 1982 



solidified; Banyandah was 
to sail to Hawaii early in 
1981, outfit herself with 
complete base-camp equip-
ment, and be ready for the 
first group of operators by 
spring. Unfortunately, 
Harry's time to organize 
such a massive undertaking 
diminished as his electronic 
repair business in Sydney 
grew, and by late 1980 it 
became obvious that he 
would not be able to help 
on the first leg of this epic 
adventure. 
At that time, the thirty-

eight foot Banyandah was 
in the mid-north Pacific, 
battling heavy seas and 
gale-force winds on an 
early-winter crossing from 
Japan to Hawaii. It ap-
peared that K/P would be 
an all-American operation, 
so I turned to my good 
friend, Karl Jensen KJ7B, in 
Seattle for help. With his 
usual efficiency, Karl put 
the word out through all the 
DX clubs and bulletins 
while spreading it across 
the airwaves. The initial re-
sponse for the three opera-
tors needed was terrific; 
within a week he had a two-
page list of potential candi-
dates. But these glad tidings 
were short-lived; after the 
full requirements were ex-
plained to each candidate, 
all but two dropped out. To 
some, the three-thousand-
dollar financial commit-
ment was too steep (al-
though as full-scale DXpe-
ditions go, it was cheap). 
But to all, the real problem 
lay in the enormous time re-
quired to complete the two 
operations and make the 
2,300-mile voyage. Not 
many people can afford 
thirty-five to forty days 
away from family or em-
ployer. 
Upon our arrival in 

Honolulu in early Decem-
ber, we still had only two 
operators willing to chal-
lenge K/P. One, the eventu-
al DX King of Kingman, was 
a quiet, family man from 
Minnesota. George Carle-
ton ADOS had a burning 
desire to try his hand at big-

time DXing. In our chats, 
enthusiasm seemed to ooze 
from his every rf wave. He 
was a social worker at one 
of the state hospitals back 
in Bremer, Minnesota. A 
plodder, a converted CB op-
erator, he took to the chal-
lenge of DXing like a big 
gun from W6-land. George 
and his friends outgrew the 
local radio club when they 
met resistance for more DX 
activities. They formed 
their own club, the Paul Bu-
nyan Wireless Association, 
immediately entered every 
club contest around, and 
offered night courses for fu-
ture hams. 
George and I were so 

diametrically opposite in 
backgrounds that we imme-
diately formed a fast friend-
ship. While I've always 
been a globe-traveling gyp-
sy, working and living in 
almost every part of the 
world, George had never 
left his native mid-America. 
He married his childhood 
sweetheart, stuck with his 
original employment, and 
carved a homestead out of 
thirty acres of rural forested 
land. 
The other operator, the 

third corner of the triangle, 
was a fine and proven con-
test operator from Califor-
nia. Kingman was his dream 
and an allband operation 
his goal. More about him 
later. 
As the New Year rolled 

in, Banyandah lay under the 
highrises at Waikiki and we 
still had four months of 
preparations before us. A 
daily planning session was 
set up on 15m, with Karl 
KJ7B acting as the group's 
central coordinator. Tasks 
were assigned, with one op-
erator to solicit equipment 
from manufacturers, the 
other to solicit financial aid 
and sponsors. My wife, Ju-
dith, and I started the labo-
rious chore of purchasing 
the numerous supplies and 
modifying our ship to hold 
them. 
For the base camp, we 

purchased two large Cole-
man tents, three folding 

From left to right: George ALMS, Judith Binder, the author, 
and Bill W6HTH, aboard the S.Y. Banyandah before depart-
ing for Kingman. 

tables and chairs, a propane 
cooker, pots and pans, dish-
es, water containers, sleep-
ing bags and air mattresses, 
flashlights and internal 
lighting, all with spares and 
backups. In other words, 
our list included everything 
necessary to exist on a bare 
pile of shells in the middle 
of the ocean. On the critical 
power plant side, we chose 
the best: two Onan 2.5-kW 
portable gasoline genera-
tors modified especially 
with automatic oil feeders. 
They were expensive, but 
they came with built-in fuel 
pump, oil pressure pump, 
and a robust cast-iron 
engine. A selection of 
spares also was taken so 
that any breakdown could 
be remedied, including a 
broken crank rod. Hun-
dreds of other items also 
were loaded aboard for the 

base camp: large-capacity 
plastic fuel drums, funnels, 
fuel transfer pumps, separ-
ate power leads for each 
station, and home-made 
twenty-seven foot push-up 
towers with four-foot long 
stainless steel anchoring 
stakes. 

And let's not forget the 
food. Case after case came 
aboard as Judith returned 
from her forays into Hono-
lulu's markets. Can you 
imagine the quantity and 
variety necessary to feed 
five adults plus our two 
children for five weeks 
without a supermarket in 
sight for a thousand miles? 

On the electronics side, 
matters were not progress-
ing as smoothly. Manufac-
turers' budgets were getting 
tighter and tighter. In the 
past, outright donations 
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Go to Hawaii and take a left—Kingman is the first atoll on  Bill W6HTH/KH6 and the author's sons, Jason and Jerome, 
your right,  re/ax in the Pacific sunshine. 

could have been expect-
ed—or at least the loan of 
equipment—but this year 
all the major equipment 
producers were willing only 
to sell their goods at dealer 
cost. We were still short the 
third operator, and hence 
money was tight. George 
suggested that he buy one 
Wilson tribander, the 
System 33 with 40m add-on 
on the condition that the 
next group, the ZM7 group, 
purchase a similar beam; 
then both groups could 
share them. For a third an-
tenna, one for low-band op-
eration, George would 
bring his DenTron doublet. 
By March, all equipment 
except the transceivers was 
either on board or en route. 
As.one equipment manu-

facturer after another re-
fused our requests for the 
loan of equipment, George 
offered to break down his 
home station and send it 
along with borrowed equip-
ment from his newly-
formed club. A generous of-
fer; after all, anything can 
happen to sensitive gear 
carted halfway around the 
world by airplane, sailing 
yacht, and dingy. Not to 
mention the hazards of 
operating it in an exposed 
salt-laden environment 
under the rigors of portable 
power. But equipment was 
needed, or we wouldn't be 
going anywhere. 

One night George started 
thinking about how this ex-

14 73 Magazine • May, 1982 

pedition was shaping up to 
be an all-American DXpedi-
tion. We had Onan genera-
tors, Coleman tents, Wilson 
antennas, and American 
operators —and  King-
man/Palmyra is American. 
The light must have blinked 
on in his brain, for early the 
next morning he contacted 
the Ten-Tec Corporation in 
Tennessee and put forth his 
request. At last we had 
found a manufacturer 
eager to help, for they of-
fered the outright loan of 
three complete stations 
with power supplies and 
outboard vfos in their 
Omni-C range. Like a runner 
clearing the final hurdle, we 
all let out a collective sigh 
of relief. A departure date 
was set, air travel tickets 
were purchased, and Ban-
yandah loaded aboard the 
last supplies: gasoline, 
diesel fuel, and engine oil. 

We were now a going 
concern. Permissions had 
been granted and every bit 
of gear had been arranged, 
but we still had only two 
financial members, neither 
of whom could afford a red 
cent more. As a last ditch 
effort, an alternate finan-
cial arrangement was of-
fered: Banyandah would 
chip in the remaining third 
share on the proviso that 
the boat be paid back first 
from any forthcoming con-
tributions. This was ap-
plauded as an excellent 
solution and was readily ac-

cepted by the other two 
members. 
I must admit that I was 

not as enthusiastic about it 
as the others since our past 
DXpeditions had always 
been straight-out charters. 
But my wife and I are avid 
adventurers who get per-
sonal satisfaction in over-
coming obstacles—and 
we're a little DX-mad to 
boot. We had a sincere 
desire to see the K/P duo 
reactivated. Besides, we 
firmly believed that the 
amateurs of the world 
would support our expedi-
tion —a mistaken belief 
which proved costly. 

All went well for several 
weeks; George chopped ex-
tra wood to warm his house 
in his absence, the other 
operator cleared his desk, 
and we took a much need-
ed rest with our two young 
sons—for we had been on 
the go since our grueling, 
forty-five-day crossing of 
the north Pacific. 

When the disaster struck, 
it fell like a meteorite from 
the heavens. Our California 
operator dropped out when 
there were only two weeks 
to go before departure. 
Great! Thousands of dollars 
and hundreds of hours of 
labor and planning down 
the drain since two men 
cannot set up DX stations at 
a place as dangerous and 
physically difficult as 
Kingman, nor can they 

operate and survive with 
one man ashore and the 
other minding the boat. 

We definitely had a 
serious problem! George's 
reaction was as I expected: 
"We'll do it alone!" His 
faith was like an injection 
of adrenaline into my wan-
ing spirit. But in the end it 
was a Honolulu amateur 
who came to our rescue. 
Bill Boykin W6HTH/KH6 
already had stood by us 
during the hectic prepara-
tions in Honolulu. He had 
helped coordinate and 
track down equipment; he 
had run errands and loaned 
us his car for the months 
that it all took. 

Bill, a retired old salt 
from the Navy, is an ex-
electronics technician who 
had been stationed in many 
a foreign port. He was not 
the typical DX hound since 
his true love was six meters. 
But as each new item was 
stored aboard, I could see 
the dream germinate and 
grow in his eyes: a long sea 
voyage across the balmy 
trade winds to a wild and 
rarely visited patch of land, 
the excitement of setting up 
the beams and stations, 
and, the topper, his six-
meter beam proudly atop 
the tallest tower! Time 
wasn't his problem, but 
money was. He could not 
offer any financial support, 
so instead he readily volun-
teered his time, muscles, 



"all other gear gave us trouble... 
the TEN-TECs just kept working great." 

00s1050( ,Vvi\ 10:3.101 

4:.•• 

OP. • 

11,424,_ 

r'tsfias-

1981-82 
Trans Pacific DX Expedition 

used TEN-TEC OMNI-C transceivers. 

KINGMAN REEF, PALMYRA, TOKELAU — 
33,000 contacts without a miss. 

As George Carleton (ADOS ex KH5K) said in a letter to 
TEN-TEC... "12,100 QS0's from Kingman, 8100 for 

me, 3100 in the first sitting with the rig on a continuous 
33 hours except for 2 minute gas breaks... all other gear 
gave us trouble due to salt spray — the TEN-TECs just 

kept working great. 

"This is the most QS0's ever from Kingman and all 

were barefoot. A few times generators ran out of gas dur-
ing rainstorms with rigs operating on TX... no problem 

with voltage drop, and no damage. No tuners were 
used... only your rigs and (antennas). The wind blew 
continuously from 20 knots to 50-60 knots and we liter-
ally had to open the tent to let the rain out, salt water and 
spray everywhere, watches quit, keyers and linear (other 
brands) quit after the first QS0 — arcing due to salt spray, 
but the TEN-TECs never even got warm when the tent 

was around 100°F. 

"... American gear is best." 

The TEN-TEC OMNI-Cs went on to serve on Palmyra 
and Tokelau with equally impressive results and we thank 
the group for the:r letters—we couldn't have said it better. 

See your TEN-TEC dealer 
for the great All-American 
transceiver — TEN-TEC OMNI-C. 

Vliptijr., _4Pr ll 27. 

The spectacular performance of the TEN-TEC OMNI-C 
results from these fine features: 
• 9 hf bands • Total solid state—from the pioneer • Broadband— 

from the pioneer • 3-mode, 2-range offset tuning—receiver, transmit-
ter or transceiver • Optimized receiver sensitivity • Greater dynamic 
range • Optimized bandwidth—seven response curves—up to 16 
poles of filtering • Notch filter • Noise blanker • "Hang" agc for 
smoother operation • Full or semi break-in (QSK) • WWV reception 
on 10 MHz band • Digital readout • Separate receive antenna input 
• Automatically switched S/SWR meter • 200 watts input all bands 
• VOX and PTI" • Phone patch jacks • Zero-beat switch • Adjustable 
volume and pitch sidetone • Adjustable threshold ALC • Front panel 
band switch also controls linear or antenna • Automatic sideband se-
lection • Super audio quality—less than 2% THD • Impeccable sig-

nal—exceeds FCC requirements • High stability—less than 15 cycles 
change per degree F temp. change • High articulation keying—set to 
3 msec. rise and decay time • Compression loaded speaker • Plug-in 

circuit boards • Operates on 12-14 V dc mobile, 115/230 V ac with 
external supply • Made in U.S.A. by pioneers in solid state amateur 

radio—TEN-TEC. 
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The "country" of Kingman is about seventy-five yards long  Accommodations on Kingman Reef were anything but lux-
and towers five feet above sea level in calm weather.  urious, but George and Bill didn't seem to mind. 

and skills, and replaced our 
California operator. 
With that I faced another 

difficult decision: Banyan-
dah lay at the dockside ful-
ly equipped and ready to 
go; our dollars and hours of 
labor had already been ex-
pended, but financially we 
were in a mess. What 
should I do? Our now-
dropped-out operator was 
to have arranged sponsors, 
and now there was no time. 
I had had no experience 
with the returns from QSL 
cards but believed (like so 
many) that a green stamp 
per envelope was the mini-
mum to be expected. Well, 
if that was the case, we'd 
just have to work that many 
more stations. 

The night of April 7th was 
cool and clear; the twin 
volcanic peaks of Mauna 
Loa and Mauna Kea stood 
behind us, finely etched by 
the intense curtain of 
starlight. At their base, 
where the sea greets these 
giants, lay the tiny pleasure-
boat harbor of Honakahou, 
carved out of a solid river 
of lava. Banyandah lay at 
dockside like a fine race 
horse waiting in the gates. A 
child-like atmosphere of ex-
citement and anticipation 
prevailed as the last baskets 
of papayas, pineapples, and 
stalks of bananas were 
lashed into place. A final 
tug on the ropes securing 
the drums of gasoline, and 
everything was secure. The 
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ship's diesel engine was 
started, roaring into life 
and shattering the quiet 
loneliness of the basin. 
George and Bill dropped 
the mooring lines and, amid 
the shouts of "Bon Voy-
ager, "Safe journey!", and 
"Good DXing!", Banyan-
dah glided smoothly away. 

Sweet, cool air was the 
first hint of the trade winds. 
Each gust was a bit 
stronger, and when Banyan-
dah's lee rail dipped, the 
engine was secured. Finally, 
it was time to relax. The 
boat's automatic wind-
steering device was holding 
a true course south while 
the lights of Hawaii's Kona 
Coast diminished astern. At 
last we were under way, 
severed from civilization. 
The memory of the months 
of toil and frustration 
seemed to melt with the 
miles passing under our 
keel. 

The smooth, fast move-
ment of the boat, the black 
sky bright with stars, and 
the sea glowing with amaz-
ing bits of bioluminescence 
created a mood so perfect, 
a mood which lasted the en-
tire voyage, that success 
could be tasted in the air. 
We chatted the night away, 
George and Bill both refus-
ing sleep for fear of losing 
the magic of the moment. 
Judith, the more practical 
one, helped our children 
(Jason and Jerome) get to 

bed and then brewed a 
fresh pot of coffee for the 
night watch before turning 
in. Our normal routine was 
to split the long night hours 
into two watches, dusk to 
midnight and midnight to 
dawn. During the daylight 
hours, watches were more 
relaxed as the world's com-
mercial shipping has a bet-
ter chance of seeing our 
tiny craft. 
At daybreak, Ka Lae, the 

most southern point of the 
United States, could just be 
seen through the haze, 
while the ship's log held 
steady at six and a half 
knots. By 1000 hours, we 
had our last sight of land 
and we were completely 
alone, a white dot at the 
center of a disk of blue. 
Days merged into nights 

and back into day, each the 
same and yet somehow 
quite different. We had 
time to study each cloud, 
each wind swell; we had 
time to talk or to be alone 
with our private thoughts. 
We caught fish on our con-
stantly trailing lure— 
mostly small bonito. But 
sometimes a powerful 
dolphin fish, a mahimahi, 
would strike and the battle 
would be on. This fine-
tasting fish with its firm 
white flesh would battle 
with all its immense 
strength until at last it 
could be hauled aboard 
flapping and jumping, 
changing its body color 

from yellow through green 
to an electric blue until 
death took it and it turned 
to silver. 
Each noon, after my 

celestial sight, I would plot 
our position on the chart. 
Each day, the tiny dot mark-
ing our position would inch 
its way closer to the cross 
marked Kingman Reef as 
jumps of 136 miles, 138 
miles, and, once, 144 miles 
were plotted. After seven 
full days of sailing, we were 
only fifty miles away from 
our goal. The week had 
been perfect: fifteen-knot 
northeast winds, sunny 
days, and starry nights. No 
ships, airplanes, or other 
man-made objects had been 
sighted. 
Originally, we had set 

sail for, first, the palm-clad 
islands of Palmyra, and 
then Kingman, since finding 
that five-foot-high speck 
after a one-thousand-mile 
ocean voyage would re-
quire perfect conditions 
and the utmost skill. But 
Kingman was the real chal-
lenge. And by the halfway 
point, George had con-
vinced me that it required a 
fresh and eager group to do 
it justice and should come 
first. I altered our course to 
make the attempt. But on 
that last evening, alone on 
watch, as the sky darkened 
with the approach of rain 
clouds, I began to doubt 
the wisdom of my choice. 
Ocean currents are 



strange forces. For thou-
sands of miles they will re-
main constant, flowing in 
one direction at a reliable 
rate, but upon an approach 
to land, with the sea bot-
tom suddenly rising, they 
become unpredictable. To 
make matters worse, some-
where in this area we would 
leave one current and enter 
the world's strangest cur-
rent, the equatorial coun-
tercurrent. This narrow 
band of water defies all 
sense by moving directly 
opposite to the normal 
trade winds. Its northern 
limit shifts back and forth 
across the region at a whim 
of some unseen force, caus-
ing distress among all ship 
captains who sail this area 
Normally, a very wide berth 
would be given to Kingman, 
but it was my job to find it 
safely. 

Soon the wind freshened 
and swung ominously to 
the southeast. Rain began 
to fall. It increased until my 
vision was down to a scant 
fifty feet. But Banyandah 
heedlessly sailed on, blind-
ly cutting through the water 
while closing the distance 
between us and one of this 
ocean's worst navigational 
hazards. As the miles ticked 
off, I held my breath and 
prayed that my instruments 
and sights were correct and 
that our luck would hold. 
Every few minutes I poked 
my head above the spray 
dodger and peered into the 
rain and gloom, expecting 
to see that flash of white 
signalling breakers and 
destruction. 
By 0400 hours, I had had 

enough and dropped the 
headsail and mizzen. Qui-
etly, the ship came into the 
wind, gently rocking in the 
swell. I woke Judith and 
crawled into the bunk. 
"Wake me if the stars 
show," I said, and im-
mediately fell asleep. 

Just before 0600, I was up 
again. The storm had 
passed and the first tinges 
of pink lit the eastern 
horizon. Quickly Judith and 

George ADOS, making one of the 12,176 KH5/K QS0s. 

I measured the angle be-
tween horizon and our 
favorite navigational stars, 
jotting down the exact time 
of each sight. My voice cal-
ling out "Mark!" at each 
sight must have woken 
George and Bill; sleep was 
still in their eyes when they 
crawled out of the stern 
cabin. George scanned the 
blank horizon and said with 
a grin, "No trees in sight 
yet." And we all laughed 
since this was the Min-
nesotan's usual way of 
greeting a new day at sea. 
The star sights didn't 

take long to work out and 
showed that we were still 
thirty miles from that 
danger which had seemed 
so near in the rain and 
the dark. The current had 
worked its magic and had 
pushed us away instead of 
closer. The wind had gone 
with the passing rain, leav-
ing a calm sea and a bright 

hot day. Now under power, 
we continued on a new 
heading. A scum line was 
passed—a convergence of 
currents trapping bits of 
floating plastic and dis-
carded light bulbs, all alive 
with small crabs and tiny 
fish. All morning I tracked 
the sun with my sextant, 
and my chart became a 
mess of intersecting posi-
tion lines, each a bit closer. 
By the time the sun reached 
its azimuth we were very 
close, and conditions were 
perfect for a landing. 
At 1300 hours I climbed 

our forty-five-foot mast and 
scanned the horizon. The 
sea was flat and calm, the 
horizon sharp but empty. 
At 1400, with (supposedly) 
only six miles to go, I 
climbed again. There! Just 
near the edge of the world a 
vague splash of white 
showed for a moment and I 
couldn't believe my luck. 

The breakers of Kingman 
Reef were in sight! At deck 
level, the rest of the crew 
jumped up and ran to the 
rail, but nothing could be 
seen. For the next hour they 
strained for their first 
glimpse. Finally, with only 
two miles to go, George let 
out a whoop of delight. The 
rest happened fast. One 
moment a flat sea, the next 
a long line of small breakers 
off our beam and the sea 
changed from deep blue to 
aquamarine. Coral heads 
seemed to rush up to meet 
us. As we crossed the 
sunken reef, they were 
plainly visible even though 
the depth meter recorded 
seventy-five feet. 

Portable KH5/K first ap-
peared as a heap of brilliant 
yellow-white sand, sterile 
and completely devoid of 
vegetation. The ridge of 
fine coral rubble and up-
turned coral boulders was 
the result of thousands, 
maybe millions, of years of 
the sea crashing against the 
outer barrier reef and 
washing the broken bits of 
coral and dead shells into a 
pile. Excitement ran high as 
we toured the area in the 
lee of the cay, taking sound-
ings for anchoring. 

It was then that we met 
the first evidence of King-
man's wildness. Although 
the depth recorder showed 
a steady bottom, it was over 
two hundred feet down! 
And it was all the same, 
right up to the perpen-
dicular cliff of reef. At a 
quarter mile off, I said a 
silent prayer and lowered 
the anchor down into the 
blue, paying out every inch 
of warp, shaking my head 
as it slithered over the bow 
rollers and disappeared 
from sight. 

The cay seemed to grow 
smaller instead of bigger as 
we approached in our ten-
foot aluminum dingy. Soon 
it could be seen that its side 
was steep and not the long 
gentle slope we had first 
seen. Kingman was not 
smooth sand but an im-
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Land ho' The good ship Banyandah makes for a landfall on  The base of operations on Palmyra was the green building at 
Palmyra.  the center of this idyllic scene. 

mense pile of six-inch-wide 
clam shells bleached white 
by the intense tropical sun. 
By crawling on all fours we 
reached the summit, and 
my heart sank even further 
when I realized that this for-
saken pile of shells went 
hardly six feet across at the 
top before tumbling down 
again into the sea. 

We walked the full 
length of the cay —all 
seventy-five yards of it. 
Decomposed bits of wire 
and the remains of a ver-
tical's base marked the spot 
of the last DXpedition, 
probably Kingman's last hu-
man visitors. On the north-
west end, nature had scal-
loped out a hollow with a 
flat area about ten feet 
square, backed by a near-
vertical wall of shells and 
large coral rock. It looked 
tailor-made for the smaller 
of our two tents. Its only 
threat was the water, which 
lay only two feet away. Was 
this high or low tide? A 
quick look at the debris line 
indicated that it was nearly 
high. I mentioned that the 
hollow might be swept by 
swells if the sea got nasty. 
George's only comment was 
that he didn't mind getting 
his feet wet as long as he 
stayed on the air. And so 
the smaller tent was set up 
there—a move which later 
proved to be a key to our 
success. 

Tropical night comes 
quickly, and the fiery reds 
18  73Magazine • May,1982 

and oranges of twilight are 
short-lived. Soon it became 
impossible, even danger-
ous, to carry on in the half-
light, and reluctantly we 
returned to Banyandah. 
Once "home," Judith 
prepared a celebration 
landfall and birthday din-
ner, for we just happened to 
land on her birthday, April 
15th. A special dining table 
was set up in the cockpit 
and all our "at anchor" 
crockery was laid out. That 
night we rode a wave of 
euphoria. 

At dawn the next morn-
ing, the boat came alive as 
we began the back-break-
ing job of hauling equip-
ment ashore. Each item was 
unloaded into one of three 
piles: power, tent, or an-
tenna. By mid-morning the 
bulk of it was there, and Bill 
and George started assem-
bling the beams while I 
lugged generator supplies 
to the top of the ridge and 
established the power 
plant. For a while, Jason 
and Jerome ran little er-
rands, but boredom set in 
and they disappeared down 
the cay, running from one 
pile of flotsam to another, 
beachcombing the most un-
touched beach in the world. 

They returned dragging a 
large pink fishing float and 
a long barnacle-encrusted 
length of bamboo. Thirty 
minutes later Old Glory 
was raised, fluttering 
proudly from its bamboo 

staff supported at the surf 
line by a pile of dead coral 
boulders. Little did we 
know that storms were to 
snap that staff like a match 
stick three times before we 
left! 

Noon was approaching, 
and the day was becoming 
alarmingly hot and airless. 
Worst of all, our ankles 
started to swell and turn 
black and blue from numer-
ous painful jabs from the 
saucer-shaped shells. We 
cautioned each other about 
heat exhaustion, but DX 
fever was growing inside of 
us. The tribander with the 
40m add-on was put right 
out in the low-tide area of 
the reef. The other tower 
held both a tribander and 
the six-meter beam. Raising 
it was a hellish job, and 
several moments of near-
disaster passed before the 
guys were finally secured. 
The rest went much like any 
Field Day back home. The 
two stations were set up, 
coax and power connec-
tions were made, and the 
beams were checked for 
swr. Everthing looked fine; 
Kingman was ready. 

At 0057Z April 17, 
George made the first con-
tact using the callsign 
ADOS/KH5/K. A huge grin 
spread across his face as he 
spoke on 15 meters with his 
life-long friend Mike ANT, 
back in Bremer, Minnesota. 
Mike surely deserved that 
first contact. He was an un-

seen member of our team 
whose cheerful encourage-
ment and traffic patches 
eased the loneliness of the 
thousands of miles. 

After Mike it was first 
come, first served. Imme-
diately the pileup swelled 
into a gigantic opening day 
beast, and George's eyes 
bulged with the onslaught 
of decibels. The last King-
man group had not lasted 
long, and no one was going 
to miss this chance. George 
lit a fresh cigarette, let 
out a deep sigh, and called, 
"QRZ, Kingman Reef 
calling." 

We had never planned 
our on-shore operation. In 
the first place, plans and 
schedules seldom work out 
when you are at a really 
rare and hard-to-get place. 
All we knew was that 
George was to be the king 
DXer. It was obvious; Bill 
had never beat his way 
through a pileup before and 
had come along to help set 
up. And although I had 
been on several really big 
DXpeditions, I had always 
been too busy running sup-
plies, maintaining equip-
ment, and minding the boat 
to do much operating. 

Undoubtedly George 
was a novice, the new boy, 
the country operator, but 
he had a desire so in-
dominable that I knew 
nothing would stop him— 
and nothing did. After those 
first few moments of hesita-
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The Rugged, Reliable 10,15, and 20-Meter 
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his exciting new tribander sets the pace for dependable performance 
with its two in one trap design — and the solid construction you've come to 
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Amid Pa/myra's 
takes shape. 

lush tropical 

tion, he sat in his chair mak-
ing contact after contact 
nonstop, giving a new coun-
try to over three thousand 
stations before finally col-
lapsing on the floor of the 
tent, ending forty-eight 
grueling hours without 
sleep. He awoke three 
hours later when I came 
ashore with fresh coffee, a 
hot meal, and a new supply 
of gasoline. A couple of 
hoarse comments passed 
between us, and after a sip 
of coffee and a new smoke, 
it was "CQ hello CQ," and 
he was back on the air, his 
breakfast untouched and 
growing cold beside the rig. 
Yes, Kingman was a 

tough one. Tougher than 
Mellish or Spratly, and 
much harder than Palmyra 
or Tokelau. Not only was 
our foothold precarious, 
but the weather was always 
unpredictable, changing 
from sunshine and twenty-
mph trade winds to storms 
which hit quickly after 
building for thousands of 
miles of open ocean. 
The most frightening of 

these storms struck our first 
night ashore. The day had 
been quiet, but as the sun 
set, a breeze sprang up 
from the clear night sky. At 
first it was a cooling relief, 
but soon it began to build in 
jumps with gusts of thirty-
five knots. As it increased, 
so did the tide until just at 
high water the horizon dark-
ened with the advance of 
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vegetation, a tribander  The operating position at AD05/KH5 with George and Bill 
hard at it. 

brooding black thunder-
heads and the real storm 
began. The wind howled 
past gale force and the sea 
went crazy. Huge waves 
crashed over the barrier 
reef and pounded against 
our puny coral rock bar-
ricade. Salt-laden spume 
flew against the tent sides 
and was driven through by 
the torrent of rain. The in-
side of the tent was a horror 
scene. Gear was drenched 
and pools of water formed 
at our feet. At the storm's 
fullest fury, we were forced 
to bodily support the tent, 
and the harsh lighting 
showed our strain and fright 
as each man expected to be 
catapulted into the nearby 
lagoon by the next blast or 
breaker. Fortunately, the 
storm passed at dawn, and I 
hurriedly brought the larger 
tent ashore. Guy lines were 
doubled or tripled. Coral 
boulders were placed inside 
along the tent's periphery 
with an equal number 
around the outside to hold 
the tent in place. 
Band conditions were 

fantastic with the big three 
always open to somewhere. 
The Ten-Tec Omni-C trans-
ceivers performed well, 
with such powerful bare-
foot signals that they con-
trolled the pileups with 
ease. But that is not to say 
that we didn't have equip-
ment problems. Bill had 
forgotten his earphones, 
and mine were so uncom-

fortable and tinny that we 
were forced to go without. 
George's Autek filter 
shorted out during the first 
night's storm, as did his new 
DenTron linear. He straight-
ened out the Autek by 
changing a couple of the 
ICs, but the DenTron never 
even got looked at. 
The biggest problem was 

the wash-over between the 
two stations. At first we 
thought it was insufficient 
grounding and ran extra 
wires into the sea. Then we 
blamed the broadness of 
the tribanders, but in the 
end we accepted it as a 
shortcoming in the trans-
ceivers. Most of the time it 
wasn't a problem, since 
George had priority with his 
skill at pulling callsigns out. 
At the worst times, it was 
terribly frustrating for Bill 
and me as we'd wait and 
then yell, "Go now! He's 
not transmitting!" 
Considering that this was 

Kingman and one of the 
most difficult DX locations 
in the world, everything 
went amazingly well. All 
bands were covered except 
160 meters, which was ab-
solutely dead. Once again it 
was proven to me that the 
time used to search out the 
twenty-seven 80-meter and 
the ten 6-meter contacts 
would have been far better 
used to give many other sta-
tions the new country on 
the higher bands. More 
time was lost with incon-

siderate operators who 
grabbed two, three, and 
even four contacts on the 
same band and mode, steal-
ing the contact from hun-
dreds of others. Why can't 
all DX operators learn that 
expedition time is precious? 
Asking for QSL information 
and forced chit-chat during 
a pileup only breaks the 
stride of the operator. They 
could have listened a while 
for QSL and band-change 
information. 
We also had the usual 

number of weirdos fanning 
their egos by whistling, 
mooing, and breathing 
heavily into the mike. Plus 
we had one particular crazy 
who obscenely attacked 
Bill and then George. It sad-
dened and embarrassed us 
to hear such crude talk, 
and, as it happened, both 
my wife and children were 
listening, too! 
On the brighter side, US 

operators proved the 
easiest to work as long as 
we worked each district 
fairly. JAs and European 
operators were frantic and 
sometimes unruly, while 
the South Americans po-
litely got their share. And 
lastly, my cobbers from 
down under were still the 
same: callsign, name, signal 
report, and 73, all at a two-
a-m inute rate. 
A total of 12,176 QS0s 

were logged. The last one 
went into the book at 1457Z 
April 22, five days and four-
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teen hours after we began. 
Not surprisingly, it was be-
tween George and Mike 
ANT, with a "job well 
done" message from Min-
nesota. It had been a job 
well done, for George had 
logged 66% of the total 
contacts. His beam heading 
had never moved, and a 
whopping 80% of his con-
tacts were with North 
Americans. The total break-
down per area was: North 
America — 74%, JA —15%, 
VK/ZL —4%, and the rest of 
the world-7%. 

We shut down in the wee 
hours of Wednesday morn-
ing, extremely happy and 
proud of our combined ef-
forts. We sat at the door of 
the tent and watched the 
dawn break over the stark 
beauty of Kingman —we 
felt an immense bond of 
comradeship. We planned 
to spend one day breaking 
camp and repacking the 
boat, and sail the following 
day for Palmyra. That 
would allow us enough 
time to be established at 
Palmyra for the weekend. 

And that's just what we 
did. After the last box came 
aboard at midday, George 
and Bill collapsed. They 
woke briefly for dinner and 
then hit the sack once more 
to sleep the night through. 
Early pre-dawn Thursday 
morning, the hundreds of 
pounds of anchor and chain 
slowly rose from the 
ocean's depths, needing 
three hours of coaxing by 
the ship's anchor winch. By 
first light we were under sail 
and heading for Palmyra, 
forty-five miles away. 

That sail was terrible, and 
seas knocked us about, but 
by twilight we were in. We 
located the airstrip and the 
crashed plane from a pre-
vious ill-fated expedition. 
We moored right alongside 
the sea-plane ramp and 
stepped directly on shore. It 
was a great DX spot and we 
would have really appreci-
ated it had it been our first 
or only stop. But it wasn't, 
and we were simply DXed 

22  73 Magazine • May, 1982 

The S.Y. Banyandah in search of new adventures. 

out, spent, and a little 
homesick, with a two-week 
voyage separating us from 
family and friends. Further-
more, we didn't expect 
much of a demand since 
the previous visitor had 
logged big thousands of 
contacts. For us, there was 
simply no challenge at Pal-
myra; it appeared nothing 
more than a deserted holi-
day camp—quite a come-
down after the herculean 
task of activating Kingman. 
Setting up camp the next 

morning was a breeze. We 
merely walked along the 
ramp with our gear, boat to 
shack —the old bunk house 
for flying boat service per-
sonnel. We ran our power 
supply straight into the 
building's fused junction 
box and had lighting at the 
flick of a switch. An old 
refrigerator also came to 
life and soon we even had 
cold beer. Ah! What a life! 
A gorgeous view out onto a 
peaceful lagoon ringed by 
islands alive with swaying 
palm trees and a DX station 
ready to tackle any pileup. 
Unfortunately, our mood, 
the mosquitos, and the rats 
which infested our shack all 
combined to sour the 
dream. 
George and Bill were on 

the air by 2116Z that same 
morning—after a mere four 
hours to set up. The pileups 
were there, all right, but not 
the kind that shoot adrena-
line into your veins as you 
fight to keep them under 

control. They died out so 
quickly that we even shut 
down for dinner. 
During the Palmyra 

mornings, we all relaxed, 
fished, or explored the 
islands. In the afternoons 
and evenings, George and 
Bill worked DX while Judith 
and I prepared the boat for 
the fourteen-hundred-mile 
voyage to Pago Pago. 
Propagation worsened 

while the longing for home 
grew stronger; finally, we 
closed the station after 
making the last contact at 
0341Z April 29. The total 
number of contacts logged 
was 5,320. The breakdown 
per area was almost iden-
tical to that for Kingman. 
The rest of the adventure 

was sort of mundane; a cel-
ebration dinner that night, a 
slow and careful packing 
up of the boat the next day 
followed by a refreshing 
final shower from one of 
the numerous rainwater 
storage tanks, and then a 
long sail halfway across the 
Pacific to American Samoa. 
For eleven days, the 
horizon remained empty. 
No ships, no aircraft, 
nothing but a fifteen-mile-
diameter visible circle of 
sea. Finally, at 0930 hours 
on the twelfth day, from 
Palmyra and the thirty-
fourth since leaving Hawaii, 
the 2,141-foot peak of 
Matafao on American 
Samoa pierced the skyline 
and the great adventure 
began its last act. 

We rounded the island's 
eastern tip just after lunch 
and  sailed  along  its 
southern shore, feasting our 
eyes on the greens and 
yellows while savoring the 
aroma of land. It was a 
quiet, easy sailing day and 
George stood in the com-
panionway describing the 
lush jungle, quaint villages, 
and dilapidated buses to 
Gwen, his wife, who was on 
the patch. 
We entered Pago Pago 

harbor marveling at the 
beauty of the gorge and 
holding our noses from the 
smell of the fish factory. 
The anchor went down, the 
authorities were notified, 
and the vessel was cleared. 
That night the final rites for 
this unique experience were 
held at a nearby restaurant 
where we stuffed ourselves 
on steak and salads. Two 
days later, George and Bill 
were gone, and the 1981 
Kingman/Palmyra DXpedi-
tion became a memory. 
The expedition cost 

$10,000 not including air-
fares, hotel bills, and 
miscellaneous shore ex-
penses. Of that, $4,740 is 
still owed to the boat. Most 
of that will probably have 
to be written off since our 
efforts at obtaining post-
operation sponsorship died 
in a flurry of kind words. To 
date, with nine thousand 
cards received, little will be 
left after postage. In fact, 
we had great plans for a 
beautiful and dramatic full-
color QSL card, a fitting 
tribute to the achievement, 
but even this had to be re-
placed with a two-color 
card as there just wasn't 
any money for it. 
Nevertheless, it was a 

true chunk of adventure; it 
is a memory of achieve-
ment, comradeship, and 
beauty to hold the rest of 
our lives. And as George 
recently said, "I don't know 
when or how, but I'm going 
to do Kingman again!" 

Written on board the S.Y. 
Banyandah, Wallis Island, 
South Pacific, 1981.M 
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MORE PERFORMANCE FOR YOUR DOLLAR! 
COMPETITORS KNOW ABOUT THE 

ISOPOLE 144 
ISOPOLE 220 
MAST NCT 
SUPPLIED 

ISOPOLE 
DO YOU? STUDY THE FACTS. •  II 

The IsoPole antenna is building a strong reputation for quality in design and 
superior performance. Innovative IsoPole conical sleeve decouple,rs (pat. 
pend.) offer many new design advantages. 
All IsoPole antennas yield the maximum gain attainable for their respective 

lengths and a zero degree angle ot radiation. Exceptional decoupling results 
in simple tuning and a significant reduction in TVI potential. Cores offer 
greater efficiency over obsolete radials which radiate in the horizontal plane 
and present an unsightly bird's roost with an inevlable -fallout zone' below 
The IsoPoles have the broadest frequency coverage of any comparable VHF 
base station antenna. This means r- c loss of power output from one end of the 
band to the other when used with SWR p-otected solid state transce vers 

•  -  Outstanding mechanical design makes the IsoPole the only logical choice 
for a VHF base station antenna. A standard Amphenol 50 Ohm SO-23D con-
nector is recessed within the base sleeve (fully weather protec:ed) With 
the IsoPole, you will not experience aggravating deviation in S'NR with 
changes in weather. The impedance match:rig network is weatt-er sealed and 
designed for maximum legal power. All lso ole antennas are D.C. grounded. 
The insulating material offers sLcerb strength and dielectric properties, 
plus excellent long-term ultra-violet resistance. All mounting hardware is 
stainless steel. The decoupling cones and radiating elements are made of 
corrosion resistant aluminum allcys. The aerodynamic cones are the only 
appreciable wind load and are attached directly to the support (a standard 
TV mast which is not supplied). 
IsoPole antennas have also become the new standard for repeater ap-

plications. They all offer low angle of radiation, low maintenance, easy 
installation, and low cost with gain comparable to units costing several times 
as much. Some repeater installations have even eliminated the expanse of a 
duplexer by using two IsoPole antennas separated vertically by about t.venty 
feet. This is possible because of :he superior decoupling offered by the 
IsoPole antennas. 
The IsoPole antenna is now available in a 440 MHz version vvh ch is fully 

assembled and tuned. 
Our competitors have reacted to the IsoPole, maybe you should -.00l Orde -

your IsoPole or IsoPole Jr. today from your favorite Amateur Radio Distributor. 

Brings you the 
Breakthrough! 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR CELIGATIONI 

LL 

ISOPOLE 
144,11 

ISOPOL 
220J R 

MAST NOT 
SUPPLIED 

.-See L,51 ot Advert sets on pdge 130 
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ICOM Presents the 

Minicom IC 25A 
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. 

nche 

high  "Fr)  1 2 

144 MH: M Ii..:-SN5A 

, 

5 

• 25 watts high/1 watt ba-_tery saving 
low power. 
• Touchton e mic standard. .no extra 

cost...to work your f3vorite autopatch re-
peater. 
• Full band scan/programmable scan 

(set your own limit/memory scan... .all 
with automatic resume after p-eset 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 ip power supply option 
holds memory when attached. 

411111111. 

Actual Size. 
(Clip this actual photo out and try it in your car.) 

5 2 

51/2 inches wide 

• 

:amok , Cificoml 
WRITE 

S/S 

S —1 — 3--5 -9-209 30d8  

S FULL-S 

MP • 

SIMP NOR 

11111 
PROG -S  OUP  REV 

\ • / VOL  veSOL  •   

) 

(OFF 'ULL  

2112-116th Avenue NE, Bellevue, WA 98004 
3331 Towerwood Drive, Suite 307, Dallas, TX 75234 

OFFSET 

111. 
4- I . — 

IC OM 
4 10 

All stated specificatins are approximate and subiect to change without notice 3r oliigation. All ICOM rad os sinificantly coxed Ft1 regulations, limiting spurious, emissions. 



440, 220, and 146MHz. 
Any way you go, ICOM has 

you covered... 
Complete, affordable and fun...That's 

the new ICOM IC-4AT 440MHz handheld. 
Identical in size and appearance to the very 

popular IC-2AT, the IC-4AT gets you into the 440MHz 
band at a very attractive price. The accessories used with 
the IC-4AT are the same items you may previously have 

purchased for use with your 2AT. 
The 1C-4A and IC4AT cover 440 to 449.995Mliz in 5KHz 

steps, giving full coverage of the FM portion of the 440MHz band. 
Featuring +5MIlz offsets, top panel switch for control of PL, 16 button 

Touchtonee pad, thumbwheel switch frequency selection and ICOM perform-
ance, the 1C-4A is unsurpassed in a 440MHz handheld. 
The IC-4A comes standard with 13P3 battery pack, flexible antenna, belt clip, 

earphone and wrist strap. 

al) ICO M 
The World System 

2112-116th Avenue NE, Bellevue, Washington 98004 / 3331 Towerwtxxi Drive, Suite 307, Dallas, Texas 75234 
All stored specilicotIons ore opproximote and subject 10 change without notice or obligation. AU ICOM radios significantly exceed FCC reguiotions limiting spurious emissions. 



Jack Geist N3BEK 

2205 Henderson Avenue 

Silver Spring MD 20902 

Top-Notch for Top Band 
super antennas for 160 

T he 160-meter band, 
which is in the process 

of being rediscovered as 
manufacturers have added 
the top band to transceiv-
ers, poses a special chal-
lenge with respect to anten-
na performance. One of the 
fascinations of 160 is that it 
remains the band for which 
readily-available commer-
cial antennas are not the 
answer. The situation is fur-
ther complicated by the 
fact that an effective 
160-meter transmitting an-
tenna is not always a good 
receiving antenna. Hence, it 
is often desirable to use a 
separate receiving antenna. 
This article describes a spe-
cific 160-meter antenna in-
stallation with emphasis on 
the system aspects, as op-
posed to antenna and cir-
cuit design and construc-
tion details. 

TV  ANTENNA 
MAST 

MAST --A.  
MOUNT 

GUYING 
HALYARD 

GROUND 
WIRE 

THREE STRAPS EACH WITH 
TWO STAINLESS STEEL HOSE 
CLAMPS IN SERIES FOR 
NECESSARY CIRCUMFERENCE 

Transmitting Antenna 
and Ground 

The general objective 
was to provide an antenna 
installation for all HF bands 
with good performance on 
160 meters, preferably with-
out a tower, which for a 
number of reasons is not 
well suited to my property 
and house configuration. 
The property available for 
the installation provides a 
straight shot of about 120 
feet down a narrow open 
area surrounded by trees 
about 50 feet high. Ground 
conductivity is good in the 
general area and in the spe-
cific location. 

Because of its flexibility 
for allband, all-frequency 
operation (with a trans-
match), and because of its 
suitability to the property 
configuration, a quarter-

2" HARDWARE RING 
FASTENED TO MAST 
WITH HOSE CLAMP 

5' AND 10' SECTIONS 
OF STEEL TV 
ANTENNA MAST 

,VENT PIPE 

DOWN 
LEAD 

FLAT TOP 

Fig. 1. House-end antenna support. Tension is taken by a 
halyard tied to a TV antenna mast mount rather than by the 
bending strength of the inverted-L support mast. Side guys 
would be a desirable improvement. 
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wave (at 160 meters), end-
fed, inverted-L was chosen 
as the primary antenna. The 
shack end is supported by a 
guying halyard on a 15-foot 
steel TV-type antenna mast 
secured to a vent pipe on 
the roof of the house. Stain-
less-steel hose clamps are 
used to secure the mast to 
the vent pipe. See Fig. 1. 
The halyard is tied to a TV 
antenna mount that hap-
pened to be conveniently in 
line with the vent pipe. 
The center of the flat-top 

is supported by a line 
stretched across the top of 
two trees on either side of 
the antenna run. The far 
end is supported at a height 
of about 55 feet with a line 
over a third tree. The lines 
are supported high in the 
trees and their ends are tied 
around the trunks of the 
trees at a convenient height 

TRANSCEIVER 

POWER SUPPLY 

II 
120V 
60H 

LOW PASS 
FILTER 

ELECTRIC 
SERVICE 

m  GROUND 

a few feet above the 
ground. No pulleys, weights, 
or springs are used. The tree 
limbs themselves act as the 
flexible elements that give 
in the wind. 

The antenna wire is con-
nected to a transmatch 
about two feet from a 
ground-floor window, pass-
es through an antenna insu-
lating panel, rises nearly 
vertical for about 40 feet, 
and runs out about 95 feet 
with the flat-top at an 
average height of about 50 
feet. 

A note about antenna 
halyards: Nylon line is ex-
cellent but expensive; poly-
propylene line is much less 
expensive but deteriorates 
quickly in the sunlight; with 
limited experience of only 
several months, parachute 
cord (available at surplus 

COPPER 
PLUMBING 

A 
HOT WATER 
HEATING 
PIPE 

)t- 

TWO COPPER -
CONDUCTORS 
9ft LONG 

Bit GROUND 
ROD 

• ANTENNA 

Fig. 2. System ground arrangement. 

135 It RADIAL 



stores) appears to provide a 
good, inexpensive solution. 

Ground 

A quarter-wave antenna 
requires a low-resistance 
ground to be an efficient ra-
diator. The station equip-
ment must be properly 
grounded to keep rf off the 
equipment chassis and to 
prevent rf feedback. The 
grounding arrangement 
that met these require-
ments is shown in Fig. 2. The 
heavy straps shown are all 
3/8" braid. 

It is common practice to 
increase radiating efficien-
cy (reduce ground losses) of 
electrically short antennas 
by laying quarter-wave con-
ductors out in all directions 
from the base of the anten-
na either on or below the 
ground—the more radials 
the better. Since in this in-
stallation the base of the 
endfed inverted-L is termi-
nated at the house and 
because of the narrow 
width of the lot, even a 
small number of radials 
cannot be accommodated. 
I settled for one 135-foot 
radial connected to the 
common ground point in-
side the window, dropping 
directly from the window to 
the ground below and run-
ning approximately under 
and approximately parallel 
to the horizontal portion of 
the antenna. The single ra-
dial is buried a few inches 
under the ground to get it 
out of harm's way. 

It did not take long to de-
termine that this antenna 
and ground combination 
was a good radiator. How-
ever, it left much to be de-
sired as a receiving anten-
na. Consistently, I was be-
ing copied by stations that I 
could not pull out of the 
noise. Consistently, the 
other stations were copying 
stations that I could not 
copy. My station was "re-
ceiving limited." 

Receiving Antenna and 
Preamplifier 

In searching for a better 

COAX TO RECEIVER 
(ANY LENGTH) 

3. Loop receiving an-
tenna. 

receiving antenna, I came 
across the 5-foot, single-
turn, shielded loop in The 
ARRL Antenna Handbook 
(see Fig. 3). Much to my sur-
prise and delight, this little 
loop mounted two feet 
above the ground and work-
ing into a preamplifier 
proved to be a simple, con-
venient antenna with supe-
rior performance. The loop 
was made of RG-58/U coax 
mounted on a 61/2 -foot 
wooden dowel mast with 
light wood cross pieces. 
The mast was mounted on a 
TV antenna rotor which was 
in turn mounted on a 2-foot-
square plywood base. RG-
58/U was also used for the 
feedline. With the recent 
reopening of 160, it would 
be better to construct the 
loop and feed using lower-
capacitance RG-59/U foam 
cable. This would provide 
increased performance 
across the band. 

The signal level pro-
duced by the loop antenna 
is quite low but easily can 
be boosted to an acceptable 
level with a simple transis-
tor preamplifier. Because 
the preamp I used was 
home-built and because 
there are some associated 
system ramifications, a de-
scription of the circuit is in-
cluded here (Fig. 4). 

This simple preamp was 
not designed, but rather 
built from the simplest FET 
circuit I could find out of 

ANTENNA 

OI 

IN9I4 (2) 

VT'  
470 

220 

50 
TUNING 

220 

T2 

220 

470  50 

/77 

TUNING 
OUTPUT TO 
RECEIVER 

100 

IN914 (21 

•9 OR •I2V 
3 4m4 

/77 

Fig. 4. 160-meter preamplifier. Q1 — FET, Radio Shack 
276-2036; Ti —Amidon T50-2 toroid core, approximately 50 
turns (core full), tapped at 6 turns; T2 is the same as Ti ex-
cept that it is tapped at the center and has a 6-turn link over 
the ground end. 

B AND V/ 377 

COAX T/R RELAY 

TRANSCEIVER 
ACCESSORY 

0 RECEIVER 

ANTENNA 

t-e- - -a TRANSCEIVER 

DII 

120V 
60H, 

330( 

SHORT ADDED 

  -J 

ISOLATION 
TRANSFORMER 

Fig. 5. T-R relay details. Ti —Radio Shack 273-1505, 
120:12.6 V, 1.2 A; T2 —Radio Shack 273-1386, 120:25.2 V, 
0.3 A. 

available parts. The input 
and output tuned circuits 
were arranged to cover 
1800 to 1850 kHz. It could 
undoubtedly be improved, 
possibly by broad-banding, 
to eliminate the need for 
tuning. It provides a gain 
approaching 20 dB, but in 
my "brassboard" model is 
uncomfortably close to os-
cillation. It performed well 
enough on the first try that 
no effort was put into im-
proving it. It would have to 
be modified to cover more 
than the 1800-to-1850-kHz 
portion of the band. 
Since this article was first 

written, the 160-meter band 
has been opened to 1900 

kHz and the loop perfor-
mance has been improved 
by replacing the preamp in 
Fig. 4 with an untuned 
broadband preamp at the 
base of and connected 
directly to the loop. 
Note the protective di-

odes in both the input and 
output of the preamp. The 
input is wide open on trans-
mit and there is a danger of 
transmitting into the out-
put, hence the diode pro-
tection on both ends. With 
100 Watts into the inverted-
L and with the loop antenna 
about 10 feet from the 
downlead, a peak audio-fre-
quency signal of 6 volts is 
developed across the 
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w rEFROPiliT 

PTT KEY 
OR VOX  I, F 
SOLID  •  47K 
STATE 
SWITCH 

RC • 4 9ms 

CW DROPOUT 
DELAY 
2 241s MIN 

 )1  

/77 

ROUNDED WAVEFRONT_ _r ON" BIAS TO 
RF AMP 
DRIVERS 

OUTPUT 
FROM 
FINAL 
AMP 

TO RECEIVER 
INPUT   

147 

•I3 

TEN-TEC OMNI-0 TRANSCEIVER 

T/R 
RELAY 

 ;  Ryi 

EXTERNAL 
T/R JACK,. 

ACCESSORY 
RELAY 
RY2 

220-Ohm source resistor. 
This results in a peak cur-
rent of about 27 mA, equiv-
alent to a peak transistor 
dissipation of approximate-
ly 230 mW. Although not a 
rigorous analysis, the FET 
dissipation appears to be 
well below the 300-mW 
rating. At a distance of 150 
feet, the voltage across the 
resistor is only a fraction of 
a volt. In the system ar-
rangement described in a 
later section, the T-R 
switching transient into the 
preamp output causes a 
2-volt peak about 8 ms long 
across the source resistor. 
Tuning the loop is simpli-

fied because it can be ad-
justed at ground level. Tun-
ing was accomplished with 
the length of feedline to be 
used in operation and with 
the loop and preamp con-
nected to the receiver. Sub-
sequent experimentation 
indicated that the loop tun-
ing was affected somewhat 
by the length of the feed-
line. A grid-dip meter was 
used as a signal source. Re-
ceiver S-meter readings 
were observed for incre-
mental adjustments of the 
loop tuning capacitor until 
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ANTENNA 
CONNECTOR 

.••••  

CONTROL 
BOX 

A 

• 
60V FROM 
ISOLATION TRANSFORMER 

COAX T/R 

RELAY RY3 

Fig. 6. System functional schematic. 

a maximum meter reading 
was obtained. A 430-pF ca-
pacitor was required to 
tune the 5-foot square of 
RG-58/U to 1815 kHz. 

T-R Relay and Isolation 
Transformer 

Since some surprises 
were encountered in ob-
taining satisfactory per-
formance of the T-R relay 
and associated isolation 
transformer, these compo-
nents will be described in 
some detail. See Fig. 5. 
The B & W coaxial T-R 

relay is rated at 50 to 120 V, 
60 kHz. It turned out to be a 
28-volt dc relay with series 
dropping resistors and full-
wave rectifying diodes as 
shown. Since in the system 
being described the relay 
was expected to be ener-
gized for long periods dur-
ing operation on other than 
the 160-meter band, it was 
considered desirable to op-
erate the relay at the low 
end of its current rating. 
The relay would not pull in 
on 50 volts until the drop-
ping resistors were shorted. 
With the resistors shorted, 
the relay operated satisfac-
torily on 60 volts. 

Isolation of the electric 
service ground is required 
because one of the trans-
ceiver T-R relay contacts is 
grounded to the chassis. Us-
ing two heater transformers 
back-to-back was less ex-
pensive than the purchase 
of an available, standard-
size isolation transformer 
and provided a convenient 
means of reducing the volt-
age to half the line voltage. 
The original transformer 
used for Ti was a 300-mA 
size; it ran far too hot. It was 
determined that although 
rated for 1 5-Watt output, it 
was drawing 7.2 VA at no 
load (disconnected from 
12). In operation with the 
relay-coil load on continu-
ously, 12 runs cool and Ti 
runs at about 110° F (40°. 
above ambient); surprising, 
but not unacceptable. 

System Integration 

A functional schematic 
diagram of the overall an-
tenna system is shown in 
Fig. 6. The relays are shown 
in the "R", or "receive," po-
sition. The control box 
cated conveniently on the 
operating &sk contains a 
miniature switch allowing 

— 
Si  OUTPUT 

a 

LOOP 
PREAMP 

TO TRANSMATCH 

TO MINIOUAD 

COAX 
SWITCH 

the coax T-R relay to be ac-
tuated with the transceiver 
in receive. In this way, the 
receiver can be instantane-
ously switched back and 
forth between the two an-
tennas for comparison. On 
other than the 160-meter 
band, the T-R switch is kept 
in the "T", or transmit, posi-
tion and the "transmitting" 
antenna is used for both 
transmit and receive. 
When the transmitter is 

keyed, or the PTT or VOX 
switch is actuated, a 13-volt 
transmit control voltage 
(T-voltage) actuates RY1 
and RY2. RY1 grounds the 
receiver input and leaves 
the final amplifier output 
connected to the antenna 
connector. RY2 actuates 
RY3, which in turn grounds 
the output of the loop pre-
amp and connects the 
transceiver to the trans-
match. Note that the coil 
circuit of RY3 is grounded 
only at the external T-R 
jack. 
At the same time the T 

voltage is applied to RY1 
and RY2, it is applied to the 
transmitter rf amplifier bias 
bus through a solid-state 
delay switch, Ql. The resis-
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H EATH 
AND HAMS... 

Who builds the pest Amateur Radio gear 
around? You dc! Thousands cf Hams attest to 
he reliable Derfc.rmance, speci'ications and long-
term depencabilty of Heathkit Amateur equip-
ment. Not to meNtion the thrill ci ai-ing a rig that 
you've built with your own hancs.The more than 
200 Hams at -leath invite you to jciin the fun. 

For over three decades, our unique "We won't 
let you fail" philosophy has created a strong part-
nership between Hams and Heath, the world's 
leading electronic kit manufacturer. Heath is com-
mitted to designing equipment and accessories 
of the highest quality that will withstand the test 
of performance - OSO after CTSO. 

Amateur Radio is an exciting. worthwhile hobby. 
Starting and pursuing it with Heathkit equipment 
is the best way to go. Our complete line can pro-
vide everything you need, from a basic Code 
Practice Oscillator and self-study License Courses 
all the way to a sophisticated station of operation 
with remote capability. Pacesetter Amateur Radio 
enthusiasts are even using Heath/Zenith com-
puters to design antennas, plot beam headings, 
track OSCAR and transmit RTTY. Heath and 
Hams, once again, are "perfect partners" in a 
new adventure. 

See the complete Amateui Radio line in 
our latest catalog or visit your nearby 
Heathkit Electronic Center . 

Where Heathkit products are displayed, sold and 
serviced. See your telephone di-ectory white pages 
for the store near you. 

'Heath Company and Ventechnology Electionics Corporation 
are wholly-owned subsidiaries of Zenith Radio Corporation. 
The Heathkit Electronic Centers are operated by Ventechnology 
Electronics Corporation. 

"PERFECT 
PARTNERS" 

Heathkir 
ame.btatte /at, de Wax athieda 

1 

6. 

13. 

A HEATHKIT '70P OF-THE-LINE STATION: 1. 5B-644A Re—i3te VFO 2. SB-104A HF Trans-
ceiver 3. SB-604 PS-1144 SSB Speaker and Power Supply 1. I-DP-242 VOX/PIT Cardioid 
Desk Mike 5. SB-634 Five•Function Station Console 6. S3-614 CRT Station Monitor 7. 
HM-2140 Dual HF Wattmeter 8. S0-221 2kW Linear Amplifier 9 Guaranteed Self-study Courses 
for Novice Gereral and Advanced Class Licensing 10. SA-501C pMatic Memory Keyer 11. H-89 
All-In-One Computer Terminal 12. H-25 High-Speed Dot Matrix Line Printer 13. GU-1820 emer-
gency/remote Portable Power System 

FREE CATALOG e Send for your free corn, of the latest, colorfu 104-page Heathkit Catalog by writing: Heath Company, Dept 011-894, 
• Benton Harbor, MI 49022. In Canada contact Heath Co., 1480 Dundas Street E., Mississauga, ONT L4X 2R7. 



tor and capacitor in series 
with the base of Q1 applies 
a decaying pulse to the 
base until the capacitor is 
charged, after which the 
base voltage returns to 
zero. 

When the positive pulse 
is applied to the base, Q1 
conducts and shorts out the 
T-voltage on the bias bus. 
As the pulse decays, the 
base returns to zero volt-
age, thus applying the turn-
on bias to the final amplifi-
er drivers. This decay soft-
ens the keying on CW. 

One set of contacts on 
RY3 grounds the output of 
the loop preamp on trans-
mit. Since RY3 is in series 
with RY2, the transmit de-
lay pulse will be completed 
and the transmitter will be 
turned on before the ampli-
fier can be grounded. An os-
cilloscope across the pre-
amp FET source resistor 
shows a rounded-front 
switching transient with a 
fast fall time. This transient 
is following the transmitter 
soft keying characteristic 
followed by a sharp cut-off 
as the RY3 contacts ground 
the preamp output. As ex-
plained previously, the 
back-to-back diodes are 
shunted across the preamp 
output to suppress this 
switching transient to a 
level that will not damage 
the FET. 

CW operation requires 
further consideration of 
system functions. RY1 and 
RY2 are fast-acting relays 
that can follow high-speed 
keying. RY2, however, has 
an adjustable drop-out de-
lay feature to allow proper 
relay sequencing of exter-
nal equipment being con-
trolled. The drop-out can be 
adjusted to keep RY3 actu-
ated during CW keying. In 
this mode, RY3 will have no 
effect on keying. The trans-
ceiver also can be operated 
QSK in which mode RY3 
can be kept actuated (by 
the switch in the control 
box) to use the same anten-
na for receiving and trans-
mitting. QSK operation 
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with a separate receiving 
antenna will be limited in 
keying speed. 
RY3 is not intended as a 

high-speed keying relay. 
The 8-ms system keying de-
lay, the 2.2-ms minimum 
RY2 drop-out delay, and the 
drop-out time of RY3 will 
limit keying speed to less 
than 13 wpm (estimated). 
This feature has not been 
tested. The system can, of 
course, accommodate high-
speed semi-break-in opera-
tion. 
The control circuit 

shown in Fig. 6 has the 
weakness of not being fail-
safe. That is, if the voltage 
to RY3 fails, the transceiver 
will transmit directly into 
the output of the loop pre-
amp. To make the circuit 
fail-safe would require 
transceiver T-R contacts to 
be normally-closed. A fail-
safe control circuit is shown 
in Fig. 7. The switch in the 
control box is connected in 
series with RY3. The 
grounding contacts in RY3 
should be connected to the 
T contacts instead of the R 
contacts as they are in Fig. 
6. The relay terminals 
marked R and Ton the relay 
case are interchanged from 
the circuit in Fig. 6. 

Performance 

I have had the opportuni-
ty to compare a full-length 

60V FROM 
ISOLATION 
TRANSFORMER 

Fig. 7. Fail-safe control circuit. 

160-meter sloping dipole 
(by extending about 2/3 of it 
into an adjacent unused 
property) to the inverted-L 
and the loop/preamp. The 
loop was tried in several lo-
cations around the yard 
with the bottom of the 
square always two feet 
above the base, including a 
ground-level, reinforced-
concrete slab and a rein-
forced-concrete slab porch 
ten feet above the ground. 
No difference in perfor-
mance could be detected at 
any of the locations except 
possibly some interaction 
from the inverted-L when 
the loop was a few feet 
from the down lead. 
At any given time, differ-

ent signals would be 
stronger from any one of 
the three antennas. The 
dipole seemed to favor sig-
nals from closer stations 
out to about 250 miles. 
More distant stations, par-
ticularly around 800 miles 
out, were favored by the in-
verted-L. The loop preamp, 
however, delivered stronger 
signals from more stations 
more of the time at all dis-
tances. Numerous weaker 
stations were increased to a 
solid-copy level when 
smothered in noise on the 
other two antennas. 
The station location is in 

the high field of broadcast 
stations about one mile 

I R — 3 

COAX SWITCH 

OUTPUT 

LOOP PREAMP 

away on 1500 and 1540 kHz 
resulting in a host of spuri-
ous heterodyne and splat-
ter signals. The loop ap-
pears to be less susceptible 
to this interference than 
either of the other two an-
tennas. In some cases, the 
loop brought a signal right 
out of a heterodyne or 
splatter on either of the oth-
er two antennas. 
The loop, however is par-

ticularly susceptible to TV 
receiver horizontal-sweep 
harmonics, a real disadvan-
tage. In one respect, the 
loop did not perform as ex-
pected. It did not exhibit 
deep nulls in the plane of 
the loop. Also, nulls on all 
ground-wave signals and 
noise were always in the 
same direction, possibly be-
cause of distortion due to 
the close inverted-L and 
two houses. 
The end result is a station 

with convenient operation 
of a separate receiving an-
tenna and a 160-meter an-
tenna system that is better 
balanced between transmit 
and receive performance. 
More stations are at a com-
fortable copy level, and 
more stations can be pulled 
out of the noise and made 
readable. The improvement 
is not worth-shaking, but a 
6- to 10-db improvement in 
receiving capability has 
been achieved.111 

Reader Service for facing page.-451-



DK200/DK210 
Electronic Keyers 

CW is bot.-1 communication and art. 
Sharpen your "fist" with Daiwa precision! 

DK210—L.E.D. Speedmeter: Reads speed to 50 
WPM • Iambic operation with squeeze key • Auto-
matic, serri automatic, or tune modes • Dot-dash 
memory • Solid state keying • Weight Control: 
Adjusts do'-dash space ratio • Dimensions: 
150W x 62H x 1500 m/m • Rugged, all metal 
cabinet 
DK200—Same as DK210 without LED. speed-
meter 

CNA2002 
Automatic Antenna Tuner 

State-of-tie-art automatic antenna matching 
in under 45 seconds. 

CNA2002—Frequency range: Amateur bands 
3.5 - 30MHz including new WARC bands • Power 
Rating: SSB-2.5 kW PEP, CW-1 kW (50% duty), 
AM-500 watts, SSTV. RTTY-500 watts (10 min-
utes) • Dummy Load: 50 watts continuous (100 
watts/1 rrinute) installed • Two antenna outputs 
for unbalanced lines • Dimensions: 225W x 
90H x 2793 m/m 

Ino' 
COMMUNICATIONS 

WRITE OR CALL FOR MORE INFORMATION AND THE 
LOCATION OF YOUR NEAREST AUTHORIZED DEALER 

AF606K/AF406K 
All Mode Active Filters  2 Meter Power Amplifier 

sTAPPrm-
41,0041) 

Luxurious selectivity at an affordable price! 

AF606K —Innovative PLL Tone Decoder circuitry 
locks onto the CW signal and reproduces it with in-
credible clarity • Variable Notch Frequency: 300-
3000Hz • CW Pass Band: 140Hz., 110Hz., & 80Hz 
• Lowpass and Highpass filtering for excellent SSB 
reception • Built-in speaker • Dimensions: 
150W x 62H x 1500 m/m 

AK406K—Same as AF606K without PLL Tone 
Decoder • CW Pass Band: 170Hz., 140Hz., 
110Hz 80}-17 

CNW518/CNW418 
Manual Antenna Tuners 

Maximize station performance with high 
quality Daiwa tuners. 

CNW518—Frequency range: Amateur bands 
3.5- 30 MHz. Including new WARC bands • Power 
Rating: SSB-2.5 kW PEP. CW-1 kW (50% duty) • 
Two antenna outputs for unbalanced lines • Di-
mensions: 225W x 90H x 275D m/m 

CNW418 (not shown) —Same specifications as 
CNW518 except: Power Rating: SSB-500 watts 
PEP, CW-200 watts • Dimensions: 225W x 
90H x 2450 m/m 

858 E Congress Park Dr. Centerville, Ohio 45449. Phone 1-513-434-0031 
Exclusive U.S Agents for these DAI WA products Dealer nguiry invited 

LA2030 

Be Heard! Give your hand-held the boost it 
needs! 

LA2030—Selectable power output: Low (15 
watts) or High (30 watts) (all models) • Power 
Input: 150mW - 300 mW (LA2030A), 300mW - 
600mW (LA2030B), 1.5 - 2.5 watts (LA2030C), 
Choose the model that's right for you • Fast act-
ing protection circuitry • RF level indicator • BNC 
input, SO-239 output • Compact size: 90W x 
42H x 1210 m/m 

CN520/CN540/CN550 
Cross Needle Meters 

P1•••••••• ••• Nimmiu m mir 

Daiwa cross-needle convenience in a compact 
case! Get SWR and Power readings in a single 
glance. 

CN520—Frequency: 1 8 - 60 MHz • Power rat-
ing; 2 kW max • Sensitivity: 40 watts minimum 
• Accuracy: t10% at full scale • Dimensions: 
72W x 72H x 950 m/m 

CN540—Frequency: 50 - 150 MHz. • Power rat-
ing: 200 watts max. • Sensitivity: 4 watts minimum 
• Accuracy: Same as CN520 • Dimensions: 
Same as CN520 

CN550—Frequency: 144 - 250 MHz .Power rat-
ings: 200 watts max. • Sensitivity: 4 watts mini-
mum • Accuracy: Same as CN520 • Dimen-
sions: Same as CN520 

DAI WA 
AMATEUR RADIO INNOVATIONS 



Mark Oman WAORBR 

528 Deines Ct. 

Ft. Collins CO 80525 

The Fun-Amp 
20 Watts out 

The Fun-Mitter transmit-
ter, described in 73 

Magazine (February, 1981), 
has provided an easy, 
affordable, and fun way to 
explore home brew and 
QRP. Some amateurs have 
expressed an interest in an 
amplifier that would boost 
the output of the 5-Watt 
Fun-Mitter. The Fun-Amp 
described in this article will 
do just that. The Fun-Amp is 
a CW amplifier that will 
provide about 20 Watts of 
output power. It also is 
based on the same criteria 
as for the other Fun gear, to 
make for a simple, inexpen-
sive way to quadruple the 
Fun-Mitter power. 
The Fun-Mitter, Fun-

ceiver, Fun-Oscillator, and 
now the Fun-Amp have all 
been designed with the cas-
ual home brewer in mind. 

The objective for this entire 
series has been to provide 
designs for gear that can be 
duplicated easily by all am-
ateurs. All parts are 
available at Radio Shack 
outlets and each piece of 
gear is designed for a "no-
tuning-adjustment" ap-
proach. 

The Fun-Amp fits in quite 
nicely with this approach. 
In fact, it is probably the 
simplest and easiest to 
build of all of the items de-
scribed so far. Total parts 
count in the Fun-Amp is un-
der twenty, which includes 
the bypass capacitors. 

The objectives for the 
Fun-Amp are basically the 
same as for the other Fun 
gear: 

• Approximately  20 
Watts output. 

• No modifications to the 
Fun-Mitter. 
• Same size PC board; 
same size case as for the 
other Fun projects. 
• No tuning adjustments. 
• All parts available from 
Radio Shack. 
• Cost less than $25. 

The objectives not only 
were met, but as the design 
evolved into its final form, 
the Fun-Amp became the 
best example of the philos-
ophy behind this series. 

Circuit 

One of the exciting parts 
of this project is the use of 
the latest state-of-the-art 
technology. The active de-
vices Q1-Q3 are VMOS 
FETs (Vertical Metal Oxide 
Semiconductor Field Effect 
Transistors). These devices 

have been available for sev-
eral years but are just re-
cently being used in ama-
teur gear. I found it excit-
ing to design and experi-
ment with these devices 
and to discover that they 
truly do live up to their text-
book billing. They also are 
very rugged, something that 
is a definite asset for home 
construction. 

The  advantages  of 
VMOS FETS are numerous. 
Of utmost importance to 
this design is the lack of 
thermal runaway and the 
freedom from "mismatch" 
burnout. Thermal runaway 
is the condition that exists 
in regular transistors when 
the collector current in-
creases the heat of the tran-
sistor, which causes more 
current flow, which causes 
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more heat, which causes 
more current. Eventually, 
the transistor can self-de-
struct. VMOS FETS have 
just the opposite effect— 
more heat tends to de-
crease current flow. 
Mismatch burnout oc-

curs in regular transistors 
when an impedance mis-
match occurs between the 
load (antenna) and the out-
put network. This is seen 
when a high swr exists— 
such as with an open line or 
non-resonant antenna. This 
condition can destroy most 
transistors quickly, but the 
VMOS FET comes through 
with flying colors. 
Additional benefits of 

the VMOS FET are the ease 
of parallel use and ease of 
matching input and output. 
In order to reach the 
20-Watt output level with 
Radio Shack parts, it was 
necessary to parallel three 
VN67AF VMOS FETs. No 
current hogging exists with 
VMOS, so no "ballasting" 
resistors were needed. 
One problem of the 

VN67AF VMOS is the built-
in static protection zener 
diode. This diode limits the 
maximum gate-to-source 
voltage which in turn limits 
the output power. Unfortu-
nately, Radio Shack sells 
only the VN67AF. VMOS 
devices are manufactured 
without the zener diode, 
but in order to meet the ob-
jective of Radio Shack part 
usage, they were not used. 
Fig. 1 shows the simple 

schematic of the Fun-Amp. 
I decided to use as simple a 
design as possible and thus 
eliminated an input net-
work and an intricate out-
put transformer. A good de-
sign goal for home-built 
equipment is "make it as 
simple as possible." The 
amplifier, however, does 
not suffer in performance 
due to the simplicity. 
The input from the Fun-

Mitter is applied to a "pi-
type" attenuator (R1, R2, 
R3). This reduces the input 
power to the VMOS FETs to 
the needed level. The Fun-
Amp can be driven with on-

Parts List 

C1  570 pF (470 and 100 in parallel) 

C2,C5  0.1 uF 
C3  80m: 1000 pF 

40m: 470 pF 
C4  .01 uF 
C6  10 uF, 35 V dc 
CR1  1N914 small signal silicon 
CR2  1-Amp, 50-V diode 
J1,J2  SO-239 
J3,J4  Phono jack 
K1  DPDT relay 
L1  10-uH rf choke 
L2  Modified 10-uH rf choke 

For 80 meters remove 14 turns 

For 40 meters remove 19 turns 
L3  Modified 10-uH rf choke 

For 80 meters remove 10 turns 
For 40 meters remove 15 turns 

Q1-03  VN67AF VMOS power FET 
R1,R3  For 5-Watt Fun-Mitter use 1504,1/2 W 
R2  For 5-Watt Fun-Mitter Use 334,1/2 W 
R4  474, 1/2 Watt 
R5  47k 4,1/4 Watt 

R6  1554 (three 4704, 1/2 W in parallel) 

Si  SPDT switch 
Misc.  TO-220 heat sink (3) 

Heat sink grease 
Case 
Hardware 

Wire 

272-125 
272-123 
272-135 
272-126 
272-125 
272-131 
272-1013 
276-1122 
276-1101 
278-201 
274-346 
275-206 
273-101 
273-101 

276-2071 

271-013 
271-007 
271-009 
271-1342 
271-019 

275-612 
276-1363 
276-1372 
270-251 
64-3012 
64-3019 
278-1304 

ly 2 Watts, if desired, to 
reach the 20-Watt output 
level. This will be described 
in detail later. Three 
VN67AF VMOS FETs are 
used in parallel to generate 
the 20 Watts of rf power. 
Each FET supplies about 1/3 
of the total power. 
Because of the VMOS's 

built-in zener diode, CR1 
has been added to the cir-
cuit. It clips the input 
sine-wave signal so that it 
does not go negative. If 
CR1 was not in the circuit, 
the FET would quickly be 
destroyed. 
There is no forward bias 

used on the FETs and thus 
the amplifier operates in 
Class C. This is significant 
for two reasons. One, the 
amplifier can be used only 
for CW operation. SSB op-
eration will result in 
severe distortion. Secondly, 
Class C operation results in 
high efficiency (power 

El DC VOLTAGE 
ORMS VOLTAGE 

R2 

24v   

CI 570 

in/power out), which is a 
definite plus. 
The output network con-

sists of L2, L3, and C3. This 
network is commonly re-
ferred to as a T-network and 
its function is to match the 
output impedance of 
Q1-Q3(16Q ) to the 50Q an-
tenna load. It also offers 
some harmonic attenua-
tion. L2 and L3 are con-
structed from Radio Shack 
10-1.4FI rf chokes—a tech-
nique familiar to builders of 
the earlier gear. 
The amplifier is operated 

from + 24 V, same as the 
Fun-Mitter. Current needed 
for the amplifier is around 
one Amp. The power supply 
described in the Fun-Mitter 
article should work fine, 
provided the regulator is 
mounted on a good heat 
sink, such as part number 
276-1361. Total demand 
from the supply if both the 
Fun-Mitter and Fun-Amp 

C4  5  C6 1001  X  01 X  X  10,,F 
C2 

J4 RELAY CONTROL 

Fig. 1. Schematic. 

73 Magazine • May, 1982  33 



are used will be less than 
1.5 Amps, which is within 
the LM317 ratings. Because 
of CW operation, the actual 
average current will be 
around 3/4 Amp (50% duty 
cycle). Also, four lantern 
batteries can be used in 
series to provide + 24 volts. 
Battery life will be reduced, 
however, due to the higher 
current levels of the Fun-
Amp. Transmit/receive 
switching is accomplished 
by K1. This DPDT relay 
switches the Fun-Amp from 
receive to transmit when 
needed. 

Construction 

The Fun-Amp is built on 
the same size PC board as 
all earlier projects (2-1/4" 
by 3"). The PC layout is 
given in Fig. 2. Constructing 
the Fun-Amp should be very 
easy. However, as has been 
discovered by some hams 
building the earlier goof-

Fig. 2(a). PC board. 

TO KI RF INPUT 
RI 
R2 CI *CRI SGD 
R3 FR,13 R5 02 

SGD 
03 

proof projects, there is 
always a possibility for er-
ror. Basically, any problems 
that hams have encoun-
tered have been in one of 
three areas: 
• Poor soldering (good 
solder practices are a 
must!). 
• Faulty Radio Shack 
components. 
• Non-use of PC boards. 
In building the Fun-Amp, 

use a low-wattage soldering 
iron and rosin-core solder. 
Heat each PC pad and then 
apply the solder. A good 
connection will have a 
shiny appearance. 
PC board use is recom-

mended, particularly for 
first-time builders. Use the 
pattern given in Fig. 2. This 
will help avoid wiring er-
rors. PC boards are avail-
able from me for $7 for 
those who are not inclined 
to build their own. 
Because of the increase 

in power, a method is need-
ed to dissipate the heat pro-
duced in Q1-Q3. Radio 
Shack heat sinks designed 
for a TO-220 transistor case 
are used for this purpose. 
Q1-Q3 are TO-202 devices, 
so a slight modification is 
needed. A new hole (ap-
proximately 1/8") needs to 
be drilled through the heat 
sink below the existing one. 
Use one of the, FETs for a 
pattern, ensuring that the 
tab is flat on the heat-sink 
body. A #6 screw and nut 
can be used to mate the 
FET to the heat sink. Use a 
small amount of heat-sink 
grease (part number 276-
1372) between the FET tab 
and the heat sink. These 
heat sinks work quite nicely 
even though they will 
become quite warm during 
CW operation. 
To construct Cl, connect 

one 470-pF and one 100-pF 
capacitor in parallel. 
Piggyback the two caps and 
solder the leads. Insert only 
one wire per leg into the PC-
board hole. 
To construct 12 and L3, 

use the same method as 
was used in all of the earlier 
projects. Remove the exact 
number of turns specified 
in the parts list, depending 
on whether your Fun-Amp 
is for 80 or 40 meters. These 
coils are less than optimum 
as inductors at the higher 
power level, but they work 
quite well and are particu-
larly easy to reproduce. 
Coax should be used for 

SGD LI 
Qj   + 24 TO SI 

—4 — IC5  C2  —4 ---- )T—N C4 

L2 C3 
T c6 

L3 

Fig. 2(13). Component layout (foil side view). 
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all rf connections to and 
from the relay and the PC 
board. Number 18 gauge (or 
similar) hookup wire can be 
used for the supply lead to 
and from 13 and St 

The amplifier should be 
mounted in an enclosure. 
This provides rf shielding as 
well as protecting the PC 
board and relay from acci-
dental shorting from out-
side devices. The Radio 
Shack cabinet mentioned in 
the parts lists is easy to 
work with and fits the PC 
board nicely. 

As mentioned earlier, a 
relay-control voltage is 
needed to operate K1 
which switches the ampli-
fier in and out of the circuit. 
This voltage comes from 
the Fun-Mitter and is 
tapped off the +24 T-R 
voltage. If the Fun-Mitter 
was modified for use with 
the Fun-Ceiver, then merely 
run another wire from the 
jack to 14 of the Fun-Amp. 
If the Fun-Mitter has not yet 
been modified, it should be 
modified as shown in Fig. 3. 
The key to goof-proof 

construction is to have all 
parts available at construc-
tion time and then to load 
and solder all parts careful-
ly. This approach should 
yield a product that will 
work "first-time," a truly ex-
citing moment in home 
brewing. The Fun-Amp con-
struction, as mentioned 
earlier, should be com-
pletely goof-proof from 
loading to using! 

Operation 

Turning on the Fun-Amp 
should be even easier than 
building. No tune-up adjust-
ments are needed. Merely 
apply 24 V, a relay-control 
voltage, and an input 
signal —and an output sig-
nal should appear! 
Before applying + 24 V, 

however, it might be wise to 
check for shorts. Visually 
inspect the PC board for 
solder or etching shorts. If 
an ohmmeter is available, a 
reading of greater than 
about 100 to 200Q should 
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DEALERS! Flesher Corporation is seeking qualified dealers for the US and 
international markets. For complete dealer information, call or write TODAY! 

Capable of communication rates to 300 baud, the 
TU-300 is designed specifically for modern high-

speed and standard PITY applications. The 
TU-300 operates with standard microcompu-

ter, TTY and radio equipment and is 
TTL and RS 232-C compatible. Con-
trollable by remote, this next gen-

eration terminal unit with inno-
vative modular design pro-
vides more than six times the 
conventional amateur data 

transmission rate using 
present radio and com-

puter equipment. 
Featuring three fre-
quency shifts, the 

TU-300 is the 
only 300 baud 
terminal unit 

offered in easy 
to construct kit 

or wired. 

• 300 baud communications rate 
• autostart motor control with AC outlet 
• remote operation 
• crystal AFSK with downshift CW ID (optional) 

• high quality commercial construction 
• modular design with steel case for RF shielding 
• Indicator type push-button switches 
• separate send and receive "reverse shift" controls 

• bar graph tuning and LED function indicators 
• mark-hold and selective fading compensation 
• 3 shifts (170Hz standard - other shifts extra) 
• oscilloscope tuning outputs 

• easy to tune multipole active filters 
• rIL and RS 232-C compatible I O's 
• optional 20 and 60ma optically isolated loop supply 
• simple kit construction - no instruments needed for alignment 
with AFSK installed 

For more information about the TU-300, contact: 
Flesher Corporation 
507 Jackson • PO Box 976 • Topeka Kansas 66601 
913-234-0198 • Telex 437125 

,23 
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occur between ground and 
the drains of Ql-Q3 (with Si 
off). This reading will vary 
depending on the model of 
ohmmeter you have and 
the polarity of the leads. 
However, if it is near zero 
Ohms, re-inspect the board 
and components for a 
short. If you don't have 
an ohmmeter available, 
feel at ease to merely visu-
ally inspect the board as 
that will reveal nearly all 
potential shorts. 

If an ammeter is avail-
able, connect it in series in 
the + 24 V line going to 13. 
With no drive applied to the 
Fun-Amp (and Si on), there 
should be a small amount 
of current flowing (about 50 
mA). This current is due to 
the relay current. Always 
use a 50Q dummy load at 
12 during tune-up. 

Next, apply drive by key-
ing the Fun-Mitter. (Don't 
forget to connect the relay 
control voltage to 14.) A 
reading of around one Amp 
should exist on the am-

meter and about 20 Watts 
of rf should appear at 12 as 
seen on a wattmeter, 

If desired, the Fun-Amp 
can be driven with less than 
the 5 Watts available from 
the Fun-Mitter. The attenu-
ator circuit dissipates 
power, which creates an in-
efficient circuit. If the Fun-
Mitter is run off only 18 V 
instead of 24 V, then there 
is less wasted power. About 
2 Watts of power output 
will occur from the Fun-
Mitter at 18 V. With two 
Watts of power input to the 
Fun-Amp, the values of R1, 
R2, and R3 should be 
changed to 330Q, 15Q, and 
330Q, respectively. This 
change will necessitate a 
change in dc supply voltage 
to the Fun-Mitter, however, 
which may be more of an 
inconvenience than the 
small amount of wasted 
power. It is mentioned for 
two reasons. First, if battery 
operation is used, going 
from 24 V to 18 V (for the 
Fun-Mitter) is very simple 

TO $IA   

FUNM/77ER 

ANT 

ADDEO 
T  R  JACK 

TO L3 

E n  SIB  X. 

J3 

Eh 

ANT 

FUNAMP 

J2 "OUT' 

TO RIB 

/47 

JI .IN . 

TO (IA 

/47 

JA 

TO CR2 

J3 

TO 52 

Fig. 3. Connections between Fun-Mitter and Fun-Amp. 

and the reduction in current 
helps prolong battery life. 
Second, this illustration 
should help those with 
other types of transmitters 
to envision ways to drive 
the Fun-Amp. 

Conclusion 

The Fun-Amp should 
help increase the signal 
strength of the Fun-Mitter 
when conditions warrant. It 
should also be an enjoyable 
way to construct a useful 
piece of home-brew gear. 
I would be very inter-

ested in hearing from hams 

NEW PRODUCTS FROM HAL-TRONIX 

who have constructed any 
of the Fun gear, for your 
suggestions and to learn of 
you experiences.• 
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2304 MHz DOWNCONVERTERS 

Frequency Range 2000-2500 MHz 

2304 Model 1: Basic three-stage, less case 

and connectors  $49.95 

2304 Model 2: Three-stage. includes preamp. with die-cast 

case and connectors  $59.95 

2304 Model 3: With high-gain preamp. die-cast case and 
connectors  $69.95 

The above models complete with high-quality drilled PC boards, 
all electronic components. etc., with 15-page manual. 

Note: Any of the above, factory wired. $50 additional  

POWER SUPPLIES FOR THE DOWNCONVERTERS: 

Power supply kit # 1. less case and connectors  $19.95 

Power supply kit #2, includes case & connectors  $24.95 
Power supply—already built. complete  $34.95 

PARTS FOR THE NTSC RF MODULATOR FOR CHANNELS 3 4. or 5. 

This is not a complete kit. The hard-to-get parts include 

the LM-I889. the .08 microhenry tank coil, the 7-14 micro-

henry adjustable coil, the 10 microhenry RF coil, with sche-

matic (no PC board) as used in Bob Cooper's satellite TV 
receiver. Real buy at  $5.95 

smIPPINO INFORMATION 
ORDERS OVER S20 00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS 

WHERE ADDITIONAL CHARGES ARE REQUESTED r N ORDERS LESS THAN 
520 00 PLEASE INCLUDE ADDITIONAL Si 50 FOR HANDLING AND MAILING 
CHARGES SEND SASE FOR FREE FLYER  

TOUCHTONE DECODER KITS 

HAL 567-12: single line in. 12 lines out, complete with 

2-sided plated-through G- 10 board and all 

components. Uses seven 567's and three 

7402's  $39.95 

HAL 567-16:  single line in, 16 lines out, complete with 

2-sided plated-through G- 10 board and all 

components: includes 22-pin edge connector. 

Uses eight 567s and four 7402s. (See con-

struction article in April 1981 Radio & Elec-

tronics for complete writeup.)  $69.95 
TOUCHTONE ENCODER KITS 

HAL ECD-12:  3 x 4 twelve-character encoder utilizing the 

ICM 7206 Intersil chip. Kit comes complete 

with both LED and audio-coupled outputs 
(speaker included). With aluminum anodized 

case  $29.95 

HAL ECD-16:  4 x 4 sixteen-character encoder utilizing 

the ICM 7206 Intersil chip. Kit comes com-

plete with LED and audio-coupled outputs 

(speaker included). With aluminum anodized 

case  $39.95 

"HAL" HAROLD NOWLAND 

W8ZXH 

- HAL-TRONIX 
P. O. BOX 1101 

SOUTHGATE, MICH. 48195 
PHONE (313) 285-1782 
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TE-12PA Stuck with a problem? 
Our TE-12P Encoder might be just the solution to pull 

you out of a sticky situation. Need a different CTCSS 
tone for each channel in a multi-channel Public Safety 
System? How about customer access to multiple re-
peater sites on the same channel? Or use it to generate 
any of the twelve tones for EMS use. Also, it can be used 
to access Amateur repeaters or just as a piece of ver-
satile test equipment. Any of the CTCSS tones may be 
accessed with the TE-12PA, any of the audible frequen-
cies with the TE-12PB. Just set a dip switch, no test 
equipment is required. As usual, we're a stickler for 
1day delivery with a full 1 year warranty. 

• Output level flat to within 1.5db over entire range selected. 
• Immune to RF. 
• Powered by 6-30vdc, unregulated at 8 ma. 
• Low impedance, low distortion, adjustable sinewave output, 
5v peak-to-peak. 
• Instant start-up. 

67.0 XZ  85.4 VA  103.5 IA  127.3 3A  156.7 5A  192.8 7A 
71.9 XA  88.5 YB  107.2 1B  131.836  162.2 5B  203.5 M1 
74.4 WA  91.5 ZZ  110.9 2Z  136.5 4Z  167.9 6Z 
77.0 XB  94.8 ZA  114.8 2A  141.3 4A  173.8 6A 
79.7SP  97.4 ZB  118.8 2B  146.2 4B  179.9 6B 
82.5 YZ  100.0 1Z  123.0 3Z  151.4 5Z  186.2 7Z 

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

TE-12PB 

+85°C 

TEST-TONES: 
600 
1000 
1500 
2175 
2805 

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

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

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

$89.95 

Id1COMMUNICATIONS SPECIALISTS 
426 West Taft Avenue, Orange, California 92667 
(800) 854-0547/California: (714) 998-3021 

= 



Spectrum now makes 2 ines of Repeaters—the 
  world famous Surer De!ux 9 'SCR1000/4000, and our 

  new Low Cost line cf SCR77 .Repeaters. 

The New SCR77 15 Wt. Repeaters maintain t-e qual-
ity of design, components and construction which 
nave mace Spectur gear famous throughout the 
world for years. However  all of the "tells & 
whistles" whi:th you ray not need or wa -t have 
peen elimireted —at a large cost savings to you! The 
30R77 is a real "wor4horse" basic machine de-
signed fo- those wrvb wan1 excellent su er-reliable 
Derforman  year atter year—but no NI's! flat:, 12 
3ole IF F Iter, Pcnt End Preselecto-, ard a 30 WI. 
Transmitter am the only built-in' opziois available; 
Dut Autopatch, Fbricyht Control, an  other equip-
-nent can be connected 03 the rear panel jack.) 

Of course, if you do want a full featured/Super 
Deluxe Repeater. with higher powir (30-75 Wts.), 

and a full list of 'bui tin options, than you want our 
SCR1000 or -10011—'Tne Lltimate in Repeaters. 
Available with Full Autopatt/Reverse Fatch/Land-
ne Cont -o; Tciuch Tone Conzrol of varia.s ripeate• 

-Unctions: 'PL' "Ernergen:v Pwr. ID' ; various Tone & 
Timer Units e-c. 

Shown in  abinet 

Cali or write today for data sheets & prices! Sold Factory Direct 
or through Export Sales Reps only. Get your order in A.S.A.P.! 

Commercial Business Radio Dea,er/Rep Inquiries Invited 

/SE 4 deet 6 4121051/ 

Ex00/  Orders — Contact cur  Interna tion al Dept 
ill11.1111 11M EI M MINi m mi m 1055 W. GER MANTO WN PK., DEPT S5   

38  73 Magazine • May, 1982 



1111 .1111 1•111111Irr. 

OM FM Repeaters, Remote Bases,a 
Join the fun with the growing ac-
tivity on 10M FM! Extended 'supe-
rior' groundwave contacts; local 
Repeaters; Remote/Local Bases 
and Mobile for Nationwide or 
Foreign DX. All with the ease 
of 2M FM! Or, tie a 10M Remote 
Base into your existing VHF/UHF 
Repeater! 
Our Repeaters and Remote Bases 
are basically made up of 2-SCR-

a -7  1 
• • • 

S ees 

U. 
y 

moRX & TX Boards Now Available! 
1000 Mainframes, complete with a 
VHF/UHF Link "built-in." The 10M 
FM Receiver is "Super Hot" and 
"Super Sharp." The transmitter is a 
35 Wt. unit with beautiful audio 
quality. 
A Complete Data Package is now 
available on both complete sys-
tems and boards—all commercial 
quality. Call or write for more infor-
mation today. 

SCR200 
SCR 450 
BOARD 

SPEC COMM REPEATER BOARDS & SUB-ASSEMBLIES 
These are Professional "Commercial Grad e Units —Designed for Extreme Environments I - 30 to 

All equipment assembled & tested. For 2M, 220 MHz & 450 MHz! 

10M ALSO 
AVAILABLE 

SCR200 VHF Receiver Board 
• Totally New Advanced Design, 

•8 Pole Front End Fltr  + wide dynamic 

range —reduces overload. spurious Resp  & 

!Ms! 

• Sens 03 uV/12dB SINAD typ 

•Sel -6d13 a± 65 KHz -130dB a :30KHz (8 
Pole Crystal + 4 Pole Ceramic Fltrs 

• 'S Meter Discriminator & Deviation Mtr Out. 

Outs , 

• Exc audio quality! Fast squelch! w10.0005 % 

Crystal, ("Super Sharp" IF Fltr also avail ) 

SCR200 Receiver Assembly 
•sc R200 mounted In shielded M oshe) 
•Completely asmbld & tested. w/F T caps, 

S0239 conn 

• As used in the SCR1000. Ready to (1,01, 1,11 
, rsterri . Hogh Rero m mu.nded' 

SCRA M) UHF Receiver Bd. or Assy. 
• S117111ar to SCR200, except 420-470MHz 

SCAP Autopatch Board 
• Provides all basic autopatch functions 
• Secure 3 Digit Access, 1 Aux On.Off function, 

Audio AGC, Built-in timers, etc Beautiful Audio! 

• 0/1 inhibit bd also available 

• Writscall for details and a data sheet 

RPCM Board 
• Used w/SCAP board to provide 'Reverse Patch 
and Land Line Control of Repeater 

• Includes land line anS Wer ,ng  c,r/ wIry 

10250 CW ID & Audio Mixer Board 
•Aolustabi• ID lone speed level, timing cycle 
• • Input AF Mixer & Local Mic amp 

• COR input & xmn hold circuits 

• CMOS logic. PROM memory-250 bits/channel 

• Up to 4 different ID channels' 

• maey Hie., features Faclur, 

COMMUNICATIONS 
InquIr• about 'surplus' 220 TX Boards. VS Price! 

Norristown, PA 19401 • (215) 631-1710 

FL-6 

FL-6 Rcvr. Front-End Preselector 
• 6 Hi 0 Resonators with Lo-Noise Transistor Amp (2M or 
220 MHz). 

• Provides tremendous reiection of "out-of-band" signals 

*lout the usual loss , Can often be used instead ut large 

expensive cavity tilteis 

• Extremely helpful at sites with many nearby VHF transmit 

ers to liner out  these out ot band signals 

CTC100 Rptr. COR Timer/Control Bd. 
• Complete solid state control for rptr COR. -Hang" 
Timer, "Time-Out - Timer, TX Shutdown/Reset, etc. 

• Includes Inputs & Outputs for panel controls & lamps 

Repeater Tone I Control Bd.. — For SC R1000I4000 

CTC100110250 only 

IRA-I "Courtesy Tone Beeper" Board 
• Puts out a tone beep apx 1 sec after RX sig 
drops—thus allowing time for breakers 

• Resets T 0 Timer after "beep" 

TMR.1 "Kerchunker Killer" or "Time Out Warning 

Tone" Bd. 
• For One of above 2 functions 
4,-Kerchunker Killer" provides adi delay (0.10 
sec for initial rptr access Auto-Reset at end of 

OSO 
•T 0 Warning Tone provides alerting -warble 

tone" ape 10 sec before -time out " 

PSM-1 Repeater Power Supply Mod Kit 
• For SCR-1000 or SCR-4000 

• Replaces Darlington Pass Tr —for improved 

reliability 

• Includes new overvoltage "Crowbar" shut-

down circuit 

• Complete int wiasserribled PC board $19 50 
+ $3 50 shipping/handling 

PRM200 Power Supply Filter 
Cap/Regulator/Metering Board 

• As used In the SCR1000 as main part of 

13.8VDC/8A Pwr, Sply. 

• Includes 14,000 oF Filter Cap, Reg. IC and Driver 

Trans., WI Meter shunts and cal pots. 

• Requires Xtmr., Br. Rect., Pass Tr.iHeat Sink, (Op-

tional Meter). for complete supply. 

+ 60° C) 

101.1 ALSO 
AVAILABLE 

A \Sos Aug. 73 Ad. 

SCT410 XMTR. ASSY. 

SCT110 VHF Xmtr/Exciter Board 
• 7 or 10 Wts Output 100'. Duty Cycle' 

• Infinite VSVVR proof 

• True FM for exc audio quality 

• Designed specifically tor continuous rptr ser 

vice. Very low in -white noise 

• Spurious 20 dB. Harmonics -60 dB 

• With .0005.• xtal 

• BA-10 30 Wt. Amp board & Heat Sink, 3 sec L P 

& rel  pwr sensor BA75 75 Wt. unit also 

available. 

SCT110 Transmitter Assembly 
• SC 7110 mounted in shielded housing 
• Same as used on SCR1000 
• Completely assmbld. w/F T. caps, S0239 conn. 

• 7. 10. 30. or 75 Wt unit. 

SCT410 UHF Transmitter Bd. or Assy. 
• Similar to SC T 110. 10 Wts nom 
• Avail  wr or w/o 0S-111 Super High Stability 

Crystal Osc./Ovran. 

• BA-40 40W. UHF AMP. BD. & HEAT SINK. 

PCB-1 Xmtr. Power Control Board 
•For scr 110 or SCT410 Exciters 
• Varies B + to control Pwr Out 

• Switchable Hi, Low, or Med Pwr out, locally or 

remotely Ad) levels 

TTC100 Touchtone 

Control Board 

Vate/4,w 
awl Radio CI 7V7astem 

•  3 digit ON 3 digit OFF control of a single repeater func 

toe Or loptionan 2 functions:2 digits ON/OFF each) 

• Can be used to pun in a relay trigger logic etc 

• Typically used to, Rot, ON/OFF HI/LO Pwr 

P L ON ,OFF Patch inhibit ,Resel etc 

• Stable ant , talsing design 55 Limit on access 

• For Add I FunctiOnISI— Add a Partial FTC Board 

CORP. Coll, or  e••• 68 
Send for 
Data shoots! 

See List of Advertisers on page 130 73 Magazine • May, 1982  39 



Harry Longerich W4ANL 

Route 1, CV 9 

Fredericksburg TX 78624 

The CCD Antenna Revisited 
does it measure up on 40m? 

The articles which ap-
peared in 73 Magazine' 

describing the concept of 
the CCD antenna really hit a 
high spot with me After all 
these years of experiment-
ing with and building di-
poles and beams, the CCD 
antenna certainly presented 
a fresh and exciting project. 
W4ATE and W4FD deserve 
a pat on the back for explor-
ing the applications of this 
concept for amateur use. 
My objective in building 

this antenna was to see if the 
concept put forth by W4FD, 
W4ATE, and others who had 
built this antenna really 
measured up to the specifi-
cations. This antenna per-

CAPACITOR 
390pF 

RESISTOR 
474 !WATT 

forms better than any single 
wire antenna I have ever 
built in the past. 

I decided on using center 
feed for this antenna simply 
because it suited my real-es-
tate layout. The feedline 
was a good grade of 
300-Ohm TV line. Prior to in-
stalling the feedline, I ap-
plied a heavy coating of 
floor wax over the entire 
length of the line. This paid 
off, especially during wet 
weather; the impedance of 
the antenna system re-
mained quite stable. I also 
tried a 4:1 balun fed with 
50-Ohm coaxial cable. At 
the resonant frequency of 

SOLDER LUGS 

TWO BRASS 
SCREWS TO 
HOLD SOLDER 
LUGS IN PLACE 

TWO 6.32 
BRASS SCREWS 
TO CLAMP THE 
FEEDLINE 

300 OHM TV FEEDLME 

Fig. 1. Insulator with mount-  Fig. 2. Feedpoint insulator 
ed resistor and capacitor.  with feeder clamp in place. 
40  73 Magazine • May, 1982 

the antenna, the swr was 
1.6:1, and at the extreme 
high frequency end of 40 
meters, the swr was 2.5:1. 

I cannot quote specific 
figures of gain, radiation 
patterns, or angles of radia-
tion for this antenna be-
cause I do not have the nec-
essary test equipment nor 
an antenna range to perform 
such tasks. However, I can 
state that I am hearing more 
stations and have had many 
more solid QS0s than I've 
ever had with my inverted V 
antenna. One thing in partic-
ular that I have noticed is 
that this antenna is much 
quieter than any other an-
tenna I have used. It's much 
easier to hear and work 
weak stations. Don't let the 
length of the 40-meter an-
tenna deter you from trying 
it; the amazing thing is that 
you can zigzag this antenna 
in just about any plane, in-
cluding through trees. 
Another thing that I've no-
ticed is that when I contact 
another station that is using 
a CCD antenna, there seems 
to be much less QSB on the 

signals. I have used this an-
tenna on 15 and 20 meters 
with excellent results. I have 
no interest in 10 meters, but 
I'm certain that it will per-
form well on that band. The 
other night I had to get on 75 
meters to meet a sked, and 
for the fun of it I tuned up 
using the antenna matching 
network. I was able to put 
out a respectable signal for 
local work. 

It didn't take me long to 
gather up the parts for this 
antenna. I had to make the 
insulators, and for the wire I 
used the secondary of an 
old power transformer, 
which was number 22 wire. 
It was easy to handle and 
didn't cost a cent. 

Basically, I wanted to 
build this antenna in such a 
manner that I could experi-
ment with it and make 
changes if needed. This ap-
proach resulted in the fol-
lowing mechanical config-
uration. I used 140 feet of 
thin nylon cord with a ten-
sile strength of 350 pounds. 
This cord was used as a mes-
senger from which the an-



NYLON MESSENGER 

NYLON STRING 

35 INCH 
SECTION OF WIRE 

MOUNTED 
CAPACITOR / RESISTOR 

Fig. 3. Nylon messenger and 
1 section of antenna. 

tenna was suspended. Ini-
tially, I hung the messenger 
3% feet above the ground. 
Next, I made a jig on a 

piece of wood which had 
two nails separated exactly 
35 inches. Then I bent 48 
pieces of wire around the 
nails, leaving a 2-inch tail at 
each end. The tails are used 
to tie in the resistor/con-
denser combination. When 
you've finished cutting and 
bending the 48 pieces of 
wire, put them aside in a 
neat arrangement so they 
won't snarl. 
I used 46 one-Watt resis-

tors, with a value of 47k, and 
46 Mallory SXM 339 capaci-
tors, 390 pF, at 160 volts dc. 
Prior to installing these 
capacitors, I found that 2 
were defective, and 1 was 
not within tolerance. The 
testing of the capacitors 
prior to installation can save 
you a lot of problems and 
work later on. 
The next job was to make 

48 insulators and the feed-
point insulator. I used some 
1/8-inch Lucite that I had in 
the junk box. Figs. 1 and 2 
give the details. The next 
step involved mounting and 
soldering a capacitor and re-
sistor to each section of 
wire. Remember, you have 
48 sections of wire and only 
46 capacitor/resistor com-
binations. Start at the feed-
point insulator and connect 
the first section of wire (the 
end without the insulator) to 
the feedpoint insulator 
solder lug and solder it. 
The other end of the wire 

will have the capacitor/ 
resistor mounted on an insu-
lator. Refer to Fig. 1 and 
note the hole at the top mid-
dle of the insulator. I used a 
7-inch piece of nylon string 
.-See List of Advertisers on page 130 

and suspended the insulator 
about 3 inches below the 
messenger. I continued this 
process until all the sections 
were installed and soldered. 
Using this method of sus-
pending the wire sections 
allows the antenna to ride 
free, with no mechanical 
strain on it whatsoever. So 
far the antenna has with-
stood 45-mph winds, rain, 
and hot sun without any 
problems. Fig. 3 shows a sec-
tion of the completed an-
tenna. 
The mechanical work is 

now completed, and we're 
ready to begin the prelimi-
nary antenna tests. I used 
the authors' design criteria' 
for a 40-meter antenna with 
a low frequency cutoff of 
7050 kHz. I connected a 
3-turn loop at the feedpoint 
insulator and, using a grid-
dip meter, resonance oc-
curred at 7002 kHz. Next, 
the 300-Ohm TV feedline 
was connected to the feed-
point. About 80 feet of line 
was needed to reach the 
shack. I prefer the use of an 
antenna tuner rather than a 
4:1 step-up transformer, be-
cause a tuner permits you to 
tune out any residual react-
ance in the overall antenna 
system. Next, I tuned up the 
transceiver on 7200 kHz and 
adjusted the antenna tuner 
for minimum swr between 
the exciter and the input of 
the antenna tuner. Using a 
Bird wattmeter, I set the out-
put of the exciter to 1 Watt. 
Any swr meter will serve the 
same purpose; the main 
consideration here is that 
only a minimum of power is 
required to excite the anten-
na. The rf indicator which I 
used to check each section 
of the antenna consisted of 
a 50 µA meter, using a cou-
ple of 1N34s as rectifiers. A 
6-inch piece of wire was 
used as the rf probe. Next, I 
walked the entire length of 
the antenna, holding the rf 
probe at a uniform distance 
from the antenna, and 
checked each section. At 
the ends of each section, I 
recorded 12 IAA, and near the 
middle of each section, the 

NEW. .NEW NEW.. NEW 

W B7OUS 

5-Band 

11111  Mobile Load 

Adapter 
PAT 
PENDING 

Add $3.00 shipping 
and handling 
U.S.(Hawaii and 
Alaska $5.00). 

Sorry, no COD's. 

$2995 
PLUS SHIPPING AND HANDLING 

Shipping weight 1 lb 

. . .will fit HUSTLER 
and other mobile loads 
with 3/8 -24 thread. 

Allow 3-6 weeks 

delivery 

Wash. State 
residents add 
6.6% Sales Tax. 

Send check or 
money order to: 

Call Letters  N ifIlr , 

City 

Phone ( 

Address 

W B7OUS 

State Zip 

618 Harvest Road 
Bothell, WA  98011 

rf probe indicated 29 µA. 
These same approximate 
readings occurred at each 
section, right down to each 
end. In other words, I had a 
uniform radiating surface 
over the entire length of the 
antenna. Remember, this an-
tenna is only 3% feet above 
ground. It didn't take me 
long to get back into the 
shack and fire up on 40 
meters. 
The first thing that I no-

ticed was that the receiver 
was very quiet. Signals were 
right up there in strength. I 
made three contacts (about 
200 miles) and my reports 
were Q5 and 59 plus. This 
was with 100 W dc input. I 
left the antenna at 3% feet 
for about a month and did a 
lot of listening and QS0ing. 
The results have been more 
than gratifying. 
My next task was to raise 

the antenna to 50 feet. This 
was a snap with the nylon 
messenger. All I had to do 
was coil the antenna up, 
take it to the mast, stretch it 

out, attach the feedpoint in-
sulator to the halyard, and 
pull it up. Next the ends of 
each messenger were 
snaked through and among 
the trees and secured 
wherever convenient. I find 
it difficult to describe the 
physical configuration of 
the antenna, but the feed-
point is up about 50 feet and 
the rest of the antenna is 
hidden among the trees. I 
have 86 trees on the proper-
ty and an XYL who loves 
trees; 'nuff said. 
All in all, I'm very happy 

with the results of this an-
tenna and I'm thankful to 
W4FD and W4ATE for pro-
viding me with a very inter-
esting and rewarding 
project III 
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1. Harry A. Mills, Gene Brizen-
dine, "Antenna Design: Some-
thing New," 73 Magazine, Octo-
ber, 1978. 
2. Harry A. Mills, Gene Brizen-
dine, "The CCD Antenna—An-
other Look," 73 Magazine, July 
1981. 
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Mickey A. Driver AK5Q/4 

315 Amador Circle 

Atlanta GA 30338 

Antenna-Raising: 
The Good-Neighbor Policy 

sidestepping civil war 

W hile working as a 
public relations rep-

resentative for one of the 
top five U.S. oil companies, 
I have learned, among oth-
er things, that the truth isn't 
nearly as important as what 
the public perceives the 
truth to be. I knew the in-
stant I put up my very first 
beam ever, over my new 
suburban Houston home, 
that my neighbors were not 
going to know what it was 
and what they perceived it 
to be could cause me a lot 
of trouble. 

My concern for ensuring 
good relations with my 

neighbors might have been 
prompted by paranoia from 
continuously explaining oil-
company profits and prices, 
but more than likely it was 
the fact that my house sat 
only ten feet away from my 
neighbors on each side. I 
lived right in the middle of 
my subdivision, where the 
standard lot size was 50' X 
100'. Wherever the concern 
came from, it caused me to 
plan a little public relations 
into the installation of my 
beam. If you're planning to 
install a beam and/or tower 
for the first time, you might 
want to include some pub-
lic relations, too, especially 

View of my house with antenna on top as seen from across 
the street. This also shows my next-door neighbor washing 
his Corvette. He never said a word about the antenna, but 
he did want to know about ham radio. 
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if you live close to your 
neighbors. 
In the oil industry, our 

public relations efforts are 
often in reaction to some-
thing, like bad publicity. 
You know—high gasoline 
prices, shortages, excess 
profits, and the like. We're 
learning that the more we 
educate the public about 
our business, the better 
understanding and accep-
tance there is of what is tak-
ing place. That makes our 
jobs in PR a lot easier. 
I didn't want to confront 

problems with my neigh-
bors after I put up my 
beam, so I set out to edu-
cate them about what was 
going to be on top of my 
house. Not that I thought 
that fact alone would per-
suade them to let me live in 
peace on 20-meter CW, but 
I felt sure that if these folks 
saw an antenna on top of 
my house without knowing 
exactly what it was, they 
were sure to think that I 
was a CBer running 5000 
Watts into stereos, televi-
sions, telephones, and inter-
coms. Thus, they would 
try to have my antenna 
taken down the minute they 
saw it. 
My first action was to 

make sure that my instal-
lation was going to be legal. 

Like many high-density sub-
divisions in metropolitan 
areas, my subdivision had a 
homeowners association 
with a list of strict deed 
restrictions. Living ten feet 
apart we needed them! An-
tennae were covered in 
paragraph 17: "Maximum 
Height of Antennae: No 
radio or television aerial 
wires or antennae shall be 
maintained on any portion 
of any residential lot for-
ward of the front building 
line of said lot; nor shall any 
free-standing antennae of 
any style be permitted to 
extend more than ten feet 
above the roof of the main 
residential structure of said 
lot." 

This wasn't news to me. It 
was the first thing I checked 
before buying the house. 
(For some reason my XYL 
kept looking at wallpaper.) 
I already had planned my 
installation to include a 4" 
X4" post anchored to my 
attic floor, going through 
the roof at its point, and ex-
tending three feet above 
the roofline. I would attach 
a nine-foot piece of 21/4 " 
galvanized pipe to the 4" x 
4", with the bottom of the 
pipe flush with the roof. 

With the rotor and beam 
on top of the pipe, the in-
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WE BACK EVERYTHING 
WE SELL WITH OUR 
PERSONAL GUARANTEE 

PRICES F O B. 
HOUSTON 

PRICES SUBJECT TO 

CHANGE WITHOUT 
NOTICE 

ITE MS SUBJECT TO 
PRIOR SALE 

HANDIE 
HEAVEN 

CC. 

NE W 

IC3AT 

220 mHz 
r 

IC4AT 

440 mH7 
$299 00 

W Pad 

Madison's 
Price 
269.00 

ACCESSORIES 

ICO M 

IC2 AT 
269.95 

Madison's 
Price 
249.00 

PS15  — 149.00 
(Fits 720 or 730) 
BP4  —  12.50 
BP5  — 49.50 
BC30  — 69.00 
FL30  —  59.50 
FL44  — 144.00 
FL45  —  59.50 

ICO M] 

•  

M i l k 
Madison's 
Price 1 $299 LIST  $269 

2 meter, FM, 10W, 800 
channel, synthesized. 
Frequency selection remotable 
with EX199 adapter. Compact, 
easy to use, affordable. 

IC-22U 

(713-658-0268 

M. 
OXIIN  ••••••••••• em. • ••••• 

- .91*  .11F5 • 

- 

IC-720A al) 

LIST 

$1498 w/AC 

Madison's 

Price 

$1298 w/AC 

ICO M  
ICOM's top of the line - 9 band HF 
trar.3,.;eiver. general coverage receiver - 
0.1 MHz to 30MHz. 12 VDC operation 
(compatible with PS15 power supply). 2 
VFO's builtin. 

NEW NIGHT LINE 

1  TOLL FREE 
1-800-231-3057 

M ON, WED, FRI 7 PM-10 PM CT 

•  

• 
DONS CORNER? 
Time to answer some mail . . . Service Department has a 

complement of technical abilities. Al, W HAYF, is a 20 year man at 
NASA and one of the best digital men in the country. Steve, W5EGP, 
knows tube sets from Kenwood and Yaesu to National. Bill, W5SG, is 
our Collins expert. He used to work for Rockwell. Kirby, K7W0C, our 
resident airline pilot, is strong in trouble shooting, and Rod, K 5BGB, is 

our "clean-up" man. He can solve problems that sometimes even the 
factory has trouble with. Try us first, or last. But, try us! 
Discounts — Even on hard to find items, we discount below list to 

build volume. 
Refunds — If it's clean, we won't argue if it is returned within 1 

weeks. 
Questions —  The mountain of questions we get by mail is 

impossible to handle. If you have a question, call! Ask an intelligent 
question, get an intelligent answer. Ask a stupid question, we'll still try 

to give an intelligent answer. 
Out of Stock — I don't hesitate to refer you to dealers that carry an 

item I am out of or don't handle. We want your good will. 
Go to the Top — If a problem isn't being handled, call and ask for 

me, DON, K5AAD. The buck stops here. 
FREEBEE! Buy any HF Transceiver, and pick any one upgrade book 

from BASH, AMECO or ARRL. Extras can have that, or any book up to 

$10.00 in value. 

'til next time, Don 

 ) •  

BELDEN 
RGS u 
Obi Stuck! 9888 „ 
fawn SIVF 

8214 
36c ,11 

RG8 u 
Reguis, 66Vi 

8237 
32c/ft 

1412 213 
mon-com.m.fl.hflg 

=irr: 8267  43C ,ft 

No of Cond  8 
A WG (in m m)  - 

6-2 2 (7 x 30) 
2-18 (16 x 30) (1 19) 

a 

No. of Cond — 8 
AWG (in mm) 
2-16 (26 x 30) 
6-16 (16 x 30). (1 17) 

p-

; 8446 
is- • 27C/ft 

Belden Mini RG-8 (9258)-194/ft. 

9405 
• 45c ft 

• 

IF IT'S 
NOT LISTED, 
CALL ME!! 

41) ICO M 
IC-730 

829.00 LIST 

699.00 Madison Price 

• Great Filter Options 

• 9 Band Coverage 

• 200 Watts PEP Input 

• Electronic Lock 

• One Memory Per Band 

• Dual VFO's  

IC-25A 
Madison's 
Price 

LIST $349  $309 

icom's small size (only 51/2" wide) 
2 meter FM transceiver. Featuring 
25 W. out, Priority channel, scan-
ning, 5 memories. Touchlone— 

mic standard at no extra cost.  

• 

Madison's 
IC-290A  Price 

1
,.. LIST $549.00  $489 
2 meter multimode mobile, 12 
VDC, 10 W. out, FM, SSB, CW, 
Priority channel, scanning, CW 
sidetone. squelch on S58. / 

1508 McKINNEY 
HOUSTON. TEXAS 77010 ) * CALL FOR QUOTES 



stallation would be exactly 
ten feet above the roof. I 
had a two-story house with 
the point of the roof 25 feet 
above ground level, so the 
beam would rest nicely at 
35 feet. Cushcraft recom-
mended a minimum of 33 
feet, a half-wave at 20 
meters, for their ATB-34 tri-
band beam. 
My next action was to in-

form the chairman and 
members of the subdivi-
sion's architectural control 
committee of my plans. 
Though my installation was 
going to be legal, if my 
neighbors started calling 
these guys, it really could 
stir up a mess. I wanted to 
get to them first with facts 
instead of speculation. In-
stead of a personal visit to a 
committee meeting, I de-
cided to write a letter. 
Here's what I said: 
"I am writing to let you 

know about an antenna I am 
erecting on top of my house, 
and to assure you that it 
complies with the deed re-
strictions of our community. 
"The antenna is an ama-

teur radio beam antenna 
used for directing radio sig-
nals to a predetermined geo-
graphical area. Unlike a Citi-
zens Band (CB) radio opera-
tor who is limited to 40 
channels in one frequency 
band and five Watts input 
power, an amateur radio op-
erator, or ham, is licensed to 
operate on a multitude of 
frequencies in several dif-
ferent frequency bands us-
ing 1000 Watts input power. 
Thus, it is as common for 
amateur radio operators to 
talk with hams in foreign 
countries as it is to hams in 
their own hometowns. 
"I have been a ham for 

seven years and have talked 
with other hams in Europe, 
Africa, and Asia, including 
the Soviet Union. The anten-
na I am erecting will allow 
me to direct my signals us-
ing frequencies in three am-
ateur bands. This antenna 
will also allow me to con-
duct emergency communi-
cations in our neighborhood 
should the need ever exist. 
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"Like most homeowners, 
I am concerned about the 
aesthetics of our commu-
nity and adherence to the 
community's deed restric-
tions. In accordance with 
our deed restrictions, my 
antenna will not be ten feet 
higher than the highest point 
of my roof and it will not 
have any part forward of the 
front of my house. For your 
review, I have enclosed a 
drawing of how my installa-
tion will look. Would you 
please inform me about 
your acceptance of these 
plans. Respectfully,.  

I accomplished several 
objectives with this letter. I 
let the architectural control 
committee know that I was 
not a CBer, that I had exper-
tise in my hobby, that I was 
concerned about making 
sure my installation ad-
hered to our deed restric-
tions, and that I cared 
about neighborhood aes-
thetics. Plus, I asked that 
the board respond about 
acceptance of my planned 
installation. 

About two weeks after I 
mailed the letter, I received 
a reply from the committee: 
"Your planned installation 
of an amateur radio station 
antenna is in accordance 
with the deed restrictions of 
our community and we plan 
no action regarding it at this 
time." There it was in black 
and white: "  is in accor-
dance with the deed restric-
tions . " Believe me, that 
was a valuable document. 

Now to get ready for the 
installation. I had the 4" x 
4" post, 9' piece of pipe for 
the mast, rotor, and beam. I 
began working to place the 
post through the roof and 
run the coax and rotor ca-
ble. A few days away from 
installation, I wrote another 
letter, one I planned to give 
each of my neighbors who 
would be able to see my 
antenna from their homes. 

I walked up and down 
the street in front of my 
house with an eye on my 
roof. I did the same from 

the street in front of my 
neighbors' houses behind 
mine. I figured there were 
26 homes from which my 
neighbors would be able to 
see my beam from their 
yards. My plan was to give 
each of these neighbors a 
letter about the beam the 
day I put it up. Here's what 
it said: "You have probably 
seen an antenna on top of 
my house at 7703 Hollow 
Glen Lane. I want to explain 
why it is there and assure 
you that it complies with the 
deed restrictions of our 
community." 
I then duplicated the sec-

ond, third, and fourth para-
graphs of the letter I sent to 
the committee. The letter 
ended this way: "The chair-
man and members of the ar-
chitectural control commit-
tee are aware of the installa-
tion of this antenna and 
have said that it is in com-
pliance with the deed 
restrictions of our com-
munity. There are hundreds 
of thousands of amateur 
radio operators around the 
world, and communicating 
with them is truly an ex-
citing hobby. If you, your 
friends, or children are ever 
interested in amateur radio, 
please let me know. I would 
be pleased for you to visit 
my shack for a demonstra-
tion. Respectfully,  
Finally, everything was 

ready. I took a day off from 
work to put up the beam 
since I didn't want to do it 
on a Saturday or Sunday 
with the neighbors staring 
at me. A friend came over 
to help me and up it went 
without a hitch. Inside the 
shack, on the second floor 
directly beneath the anten-
na, I tuned up, checked the 
swr, which was nearly one 
to one, and immediately be-
gan working 20-meter DX. It 
was early afternoon and I 
stopped long enough to de-
liver the letters. It is illegal 
to place such a letter inside 
someone's mailbox, so I at-
tached the letters to the 
doors of the houses. 
Then it was back to the 

shack. The efforts I made to 

put up the beam were justi-
fied, as I worked several 
new countries in a matter of 
an hour. My HW-101 was 
producing 599 signals from 
Europe, and as I began to 
turn the beam, my thoughts 
turned to the neighbors. I 
didn't know what to expect 
from them when they got in 
from work that afternoon 
and saw the addition to the 
neighborhood. Whatever 
happened, I felt good 
knowing that I had done a 
little PR in advance of their 
discovery. 
I was kind of scared to go 

outside for a few days, but 
the weekend came and 
along with it yard work. I 
eased outside and started 
my Saturday-morning ritual 
of mowing and edging, 
along with several of the 
neighbors. Occasionally, I 
would look skyward to the 
beam and think, "My gosh, 
that's big!" Though there 
were quite a few folks in 
their yards who could have 
grouped to descend on me 
lynch-mob style, I received 
nothing more than the 
usual friendly waves. The 
weekend passed with 
twelve new countries on 
CW and no threats from the 
neighbors. 
A week passed, a month, 

then several months. Noth-
ing. Not a word. Had I done 
a good PR job or was there 
apathy in the community? 
It's the same question often 
asked in public relations 
when we plan for a poten-
tial problem but nothing 
happens. The fact is, I'll 
never know what might 
have happened, but I do 
know what did happen. I 
operated with my beam for 
two years before being 
transferred, working DXCC-
CW with about 100 Watts 
output. I never got any flak 
over the antenna, but I did 
get lots of questions about 
ham radio. I just wonder 
how many of my neighbors' 
thoughts changed from 
aesthetics to my signals 
around the world as they 
looked skyward to my 
beam. 
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KDK MAKES 2 METER FM 
SIMPLE AND EASY! 
KIK INTRODUCES A 'SEW GENERATION OF 2 METER FM RADIOS. 

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

T O  

VOL- *-EGL  M CDE  ME MORY 

sinmp 
- +.6 

SPEED  W RITE 

Includes: 
Tot ch Tone® Mike (Ready to Use) 

ORDER NO W DIRECT 

• Features such as ten channel meTicry in tyro banks of five each, a 
solid 25 watts of power, fL.II MARS aid CAP co zerage from 143,003 Mhz 
to 148.995 M.1, plus built in memory retention for up to one year . . . 
and much, much more makes this the radio of the year. If you have been 
waiting to mme up to 3 new model, or have wished for a radio with 
"everything" ... KDK ha: it! 

•The ten chainel mem uy is easily ad iressablE and you have two banks 
of five channels each. Yo can even use both banks at once for odd splits. 
•Standard 6013 hz shift up or down. Bend scan 31. memory scan. Memory 
scan is easy. There is also banc scan witi upper and lower limits you can 
choose yourself! 
• Bu It In nicEds for the mern mi retention which has drain in nano-amps, 
not milli-amps. The internal battery will hold d e memory for up to one 
year! No other -ache) offers you this feature. 
• Fast and ewy dialing. Full solid state dialing and you can choose from 
the front panel either a fait or slow dial rate. 
• No relays ate usei, oily soiid state switching This eliminates a t-ouble 
spot many radios encounter. 
• KEK has a so eliminated another trouble soot by completely hand 
wiring each raj°. No internal plugs to become intermittant and n3 wire 
wraps either, jua good solid wiring. 

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

Mail Order — COD — Bank Cards 
vis A  

HO J RS — 9:00 - 5:00 CST Monday -Saturday 
Phone (615) 865-7949 

Telex 80-8327 

CFFSET 

•KO< gives you one of the hottest receivers you can find. By using UHF 
(not VHF) dual gate MOS-FETs with electronic auto tuning for the RF 
amplifier and the first mixer, you lave a combination of ultra sen§tivity 
and rr apcimum quietness. 
•TI e audio output stay in the 2025A Mk II uses an inter rated 3ircuit 
which has internal protection agai 1st over-voltage and shorted input 
conditions. Plus it is a high audio output chip — just what 711:1L need in a 
nosy mobile situation. 
•ThE transmitter uses direct VCO zaricap modulation for true FM Your 
transm tted audio sounds as it should; crisp, clear and natural. 
•The power output stage of the 2025A Mk II will not breE k doff- even 
with al infinite VSWR load, and uses heavy duty solid state antenna 
switching with a four stage low pass filter. All this gives you ar excr ption-
ally c ean, spur free output. 
• K 31< has included an adjustable sub aucible tone circu t which :a i also 
be used for CTCSS or tone burst on transmit. Again, nnre features! 

•Size is 2 7/10" high — 7 1/8" wide — 9 1/2" deep. 
•Y lir can switch from 25 watts to 3 watts low power. 
•A id, of course, the DC cable s included along with the -nicrc phone 
and mobile mounting bracket. 

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

Company reserves the right to change specifications without no:i 

Exclusive US Distributor — Dealers Welcome! 

ORDER DIRECT 
OR AT YOUR DEALER! 

Distributed by 
]I(D1( 

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

Phone (615) 865-7949 



, 1966 HEI- LTD has built sour 
'ins for groups such as the WM( 

NES DOLLY PARTON and recording 
NEIL now directs their expertise 

$ 4 995  add $3 00 
Shipping 

High quality speech audio 
Increase talk power. 10dB! 
Equalize any microphone 
Be proud of your signal 
Installs easily in mic lead 
Brighten up MC-50 mics 
Put good lows in D•104 

HEIL, LTD. 
Marissa, IL 62257 
618-295-3000 

MICROPHONE EQUALIZER 

MODEL EQ 200 
Most signals contain excessive lows very few highs that 

cause them to be muddy sounding hard to copy lacking a, 

ticuLation and prescence ot sibilance i s& t soundsl These an 

noyrng conditions are NOT Solved by audio processing The 

answer is EQUALIZATION Just as broadcasters and recording 
stucaos ET) their mm lines the EO 200 allows you to reduo 

distortion add cleanly. prescence and sibilance 

The card also has a Two Tone Generator circuit By installing a 

tew components you can properly tune your She transmitter 
Darts Kit  $7 nr, 

VoCom Power Amplified' 

Drive 
Level 

Output 
Power 

Model 
Number 

150-200 mw 25W 2CO25-200 mw 

1.5 W 20-25W 2CO25-2W 

1.5W 45-50W 2C050-2W 

1.5W 80-90W 2C100-2/25 

2W-5W >30W 2CO25-2W 

2W-5W >50W 2C050-2W 

2W-5W >100W 2C100-2/25 

; 10W 100W 2C100-10/25 

25W 100W 2C100-2/25 

25W 100W 2C100-10/25 

0414 we, 

•  ••••fill 

1 111111111 "11,  

e 
W WII 

4.----,'." "....". 

'  . 
fillill'• 
2C050 II 

emri enge-extending products 
from VoCom 

25, 50, 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 lcom 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, 21/2W audio with 4" speaker to 
overcome road noise. Charge pocket 
accepts all !corn 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 1/4 wave antenna and 4" 
stubby duck also available. See your favorite 
amateur radio dealer. 

VoCom 
PRODUCTS CORPORATION 

65 East Palatine Road 
Prospect Heights, IL 60070 

(312) 459-3680 

ico m and IC-2A are tradernarkS 01 lco m-America inc 
Power Pocket and VoCo m are trade marks of VoCom 

Products Corp  1982 by VoCom Products Corp 

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. tool 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.VV.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 
$39.95 

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

cutcheons  • Sokr./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. 

(4151 595-3949  440 

Add $3.00 per order for shipping & 
handling. California residents add 6% 
sales tax. Visa, Master Charge accepted. 
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SMP 2300 MHz MICROWAVE 
UCC-1  DOWNCONVERTER KIT  $35.00 
Includes quality PC board, NE02137 xstrs, molded coils, all PC 
board parts, .141 semi-rigid coax, and 12 page instruction book. 
22 db gain; 5.5 db NF. 

UCC-2  DOWNCONVERTER KIT  $42.00 
The UCC-1 with NE64535 high gain RF transistor. 

SMC-1  DELUXE DOWNCONVERTER KIT  $43.00 
The UCC-1 kit with extras. Includes thermal drift stabilization, 
low-temp solder, F-61 and F-59 connectors, TV matching xfmr, 
plans for many types of antennas, and very detailed 26 page 
instruction manual. Recommended for the first time builder. 

SMC-2  DELUXE DOWNCONVERTER KIT  $50.00 
The SMC-1 with NE64535 high gain RF transistor. 

TU-8  DELUXE POWER SUPPLY KIT  $39.95 
Quality case and smooth tuning MIL spec. pot. Complete with 
2 ft. cable & matching xfmr. Other power supply kits from 
$27.95. 

RFA-1  2-STAGE SELECTIVE PREAMP  $44.95 
"Stopsign" snape mates with downconverter board. Selective 
filter reduces image noise. 16 db net gain. 

ANT•4  DISK YAGI ANTENNA KIT  $30.00 
32 element d•sk yagi with 12 inch weatherproof housing. Now 
ircludes adjustable mounting bracket! (Threaded rod not 
ircluded). 

COMPARE PERFORMANCE 
WITH "BARGAIN" KITS! 

RF AMP 

LOW NOISE MIXER 

IF 
AMP STABLE 

OSC 

WE PAY ALL SHIPPING CHARGES! 
DISCOUNTS ON ORDERS OVER $100.00 

SEND SASE FOR COMPLETE 
LINE OF KITS 

SMP 
Superior Microwave Products, Inc. 

P.O. Box 1241 
Vienna, Virginia 22180 

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

r 376 

kbs  an] 

VISA 

Information & 
VA/DC Area  703-255-2918 

Orders Only  800-368-3028 

LUMBUS, OHIO 43230 
(614) 864-2464 

VISA  ASTER CHARGE ACCEPTED 
IMMEDIATE DELIVERY 



S. F. (Mitch) Mitchell, Jr. WA4051? 
PO Box 973 
Mobile AL 36601 

I. Richard Christian WA4CVP 
Route 1, Box 209-W 

Creola AL 36525 

'Lite Receiver IV 
part I: building it is a breeze 

his is the first install-
ment of a two-part arti-

cle on a complete, simple, 
home-brew satellite TV re-
ceiver. If you have been 
following our satellite TV 
articles in 73, you know that 
it is possible to build a 

home-brew LNA. And, with 
our simple downconverter, 
you have all of the hard 
parts of your home satellite 
TV system complete! 
The LNA was described 

in the February, 1982, issue 
of 73, and the downcon-
verter was described in the 
March, 1982, issue. With 
these two additional arti-
cles, you can easily build 

I•1 SEMI RIGID CARD LINE 

2IdB GAIN 

LNA 

•II1V 

2 Id 8 GAIN 

L NA 

•IeV 

1 

a complete, reasonably-
priced satellite TV receiver 
capable of outperforming 
commercial units costing 
several times as much. 
And, with the LNA and 

downconverter complete, 
you are down to a reason-
able frequency with which 
to work, the 70-MHz inter-
mediate frequency. If you 
are tired of dealing with 
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Fig. 1. Block diagram showing interconnections. 
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gigahertz, then the remain-
der of the receiver will be a 
breeze! 
Refer to the block dia-

gram, Fig. 1. As we pre-
viously mentioned, the LNA 
and downconverter were 
covered in previous arti-
cles. In this installment of 
the receiver article, we will 
describe the bandpass filter/ 
i-f amplifier board and the 
"heart" of the receiver, the 
video demodulator board. 
Part II of the 'Lite Receiver 
IV article will describe the 
dual audio board and the 
afc/meter board. The block 
diagram also shows the in-
terconnections between 
the various component 
parts of the system. The 
power supply board was 
described in the February 
LNA article 

Circuit Development 

We started on our home-
brew system well over a 
year ago. It took us about 
seven months to actually 
get a picture from the 
bird(s), and we have spent 
the last six months optimiz-
ing our design, simplifying 
it so that we feel that any 



One stage of the low noise amplifier (LNA) described in 
"Job's Own LNA," 73 Magazine, February, 1982. 

average technician can eas-
ily duplicate our system. 
You don't have to be a 
microwave engineer to 
make it work. 

To develop the complete 
satellite TV receiving sys-
tem, we used 15 square feet 
of printed circuit board, 18 
pounds of ammonium per-
sulfate etchant for the 
board, 5 pieces of 10" x 
20" photo reversing film 
making negatives for 
boards, 48 pounds of cof-
fee, and 32 cartons of 
cigarettes. We designed, 
built, and debugged ap-
proximately 40 individual 
printed circuit boards try-
ing various circuits. 

We will describe as we go 
some of the things we tried 
that either didn't work or 
didn't meet our expecta-
tions. During our develop-
ment, we were extremely 
fortunate to have a profes-
sional video technician, 
Alex Guarino WA4OCG, to 
critique our received signal 
video and offer suggestions 
on improving it. Alex now 
favorably compares our re-
ceived video with the com-
mercial cable TV installa-
tions with which he is 
familiar. 

We had never seen a 
satellite TV installation 
before we got our home-
brew system working and, 
during the development of 
our system, we did not have 

access to any test equip-
ment that functions on the 
satellite TV frequencies. 
The only test equipment 
used to debug the system 
was an old Heathkit Tunnel 
Dipper (grid-dip meter), a 
sweep generator, a marker 
generator, and a 5-MHz 
Heathkit oscilloscope. So, 
if we can make a receiver 
work with our very limited 
test equipment, we feel that 
any average technician, 
using our proven PC board 
designs, can easily dupli-
cate our system. 

The "IV" in the 'Lite Re-
ceiver IV* signifies that it 
is the fourth generation 
receiver that we have built. 
The last two were built 
from the exact PC boards 
which are in these articles, 

—Lite Receiver IV is a trademark 
of Martcomm, Inc. 

7815 

a, 
i„  I  —I 
TANT  I  0 

70MHz FROM  DOPE 

DOWN  )  ) 
CONVERTER 

Complete LNA with bias power supplies. 

and they worked the first 
time power was applied! 

70-MHz Bandpass Filter 
and l-f Amplifier 

lust like your ham band 
receiver, the signal from the 
mixer contains many sig-
nals and noise. Therefore, 
the first step after the mixer 
is to clean up the signal and 

eliminate all frequencies 
we don't need. The output 
of the mixer is a low-level 
signal of approximately 
—50 dBm. Refer to Fig. 2, 
the filter/amplifier sche-
matic. This low-level signal 
is applied to IC A-1, a Mo-
torola MWA-120 broad-
band amplifier with 14 dB 
of gain. 

70-MHz Bandpass Filter/1-f Amplifier 

Parts List 

1 2-1/4" x 4" x 2-1/2" minibox, Bud CU-3003A 
1 PC board, double-sided (Martcomm, Inc., Box 74, Mobile AL 
36601) 

3 MWA-120 ICs 
1 7815 voltage regulator 
2 1-uF tantalum capacitors, 35 volts 
3 470-Ohm, 1/2 -Watt resistors 
2 2200-Ohm, 1/4 -Watt resistors 
1 470-Ohm, '/4-Watt resistor 
1 51-Ohm or 47-Ohm 1/4 -Watt resistor 
2 .01-uF disc ceramic capacitors 
2 J. W. Miller coils, L1 and L4, 49A678MPC, .60-.074 uH 
1 J. W. Miller coil, L5, 49A347MPC, .250-.415 uH 
2 J. W. Miller coils, L2 and L3, 49A537MPC, .393-.657 uH 

Total cost is approximately $60.00. 
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Fig. 2. 70-MHz filter/amplifier schematic. 
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Power supply for the entire receiver. It was described with 
"Job's Own LNA," 73 Magazine, February, 1982. 

The output of IC Al is fed 
to the 70-MHz bandpass fil-
ter consisting of coils 11 to 
L5 and their associated ca-
pacitors. The bandpass fil-
ter has a center frequency 
of 70 MHz and a 30-MHz 
bandwidth at the —3 dB 
points. The output of the fil-
ter is applied to IC A2, an-
other MWA-120, for addi-
tional gain, and then 
through hot-carrier diodes 

D1 and D2 for some limit-
ing. The output of the di-
odes feeds another MWA-
120, A3, for another 14 dB 
of gain. The total gain of 
the 70-MHz stages, less the 
filter insertion loss, is ap-
proximately 43 dB. 
A PC board for the fil-

ter/amplifier and a parts 
overlay are shown in Fig. 3 
and Fig. 4, respectively. 
A phase-locked loop 

(PLL) was chosen for the 
video detector since it can 
demodulate very low signal 
levels. But the PLL is prone 
to overload, so one stage of 
limiting using hot-carrier di-
odes was needed to smooth 
the signal level. Limiting is 
necessary because signal 
levels vary from transpon-
der to transponder. 

Printed Circuit Board 

The PC board was de-
signed to accept readily-
available components. We 
found that the J. W. Miller 
pre-wound PC coils, al-
though relatively ex-
pensive, are simple to work 
with and the filter can be 
duplicated more easily with 
known inductance values. 
The entire assembly fits in a 
4"x 2-1/4" x 2-1/2" minibox 
with the input and output 
coax connectors being 
either BNC or type F. The 
+18 volts dc required for 
the MWA-120s is brought 
into the minibox through a 
1500-pF feedthrough capac-
itor which is bolted to the 

cos   
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Fig. 3. PC board for the filter/amplifier. 

_ 

Fig. 4. Component layout for the filter/amplifier board. 
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minibox. The 1500-pF value 
is not critical, and you can 
substitute any reasonably 
close value. A word of cau-
tion about the Motorola 
MWA-120s. Buy them only 
from prime sources. We 
have had bad luck with the 
120s, with about one out of 
three being bad. So, buy a 
couple of extras, just in 
case. 

Construction 

Construction is very sim-
ple if you use the double-
sided printed circuit board 
layout shown in Fig. 3. A 
parts overlay is shown in 
Fig. 4. 
First,  mount  the 

MWA-120s on the com-
ponent side of the PC 
board. Be sure that they lie 
against the copper back-
plane and that the pins are 
in the correct holes. Solder 
the IC tab to the backplane. 
Then solder and clip the ex-
cess leads on the bottom of 
the board. Install the 3 feed-
through jumper wires very 
close to the ground pin of 
the MWA-120s. You can use 
a piece of resistor lead for 
the feedthrough jumper 
wires. Be sure to solder the 
jumper wires on both the 
bottom and top of the 
board. 
Now install and solder 

the remaining components 
on the board. Some of the 
components are a tight fit 
due to the very compact 
size of the assembly. After 
the PC board assembly is 
complete, check to be sure 
that all components are in 
their proper place and that 
there are no solder bridges. 
Next, drill the 3 holes in 

the minibox for the coax 
connectors and the feed-
through capacitor. Also 
drill the 4 holes for the PC 
board standoffs, which can 
be either regular standoffs 
or long 6-32 screws. Since 
the Bud minibox is 2-1/4" 
high and this height is not 
needed, we cut ours down 
to 1-1/2" high. When the 
box has been prepared, in-
stall the 1" standoff 
spacers. Use cutoff resistor 

Reader Service for facing page.-72-. 
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Top view of the video demodulator board. 

leads or small pieces of 
bare wire to connect the 
center conductor of the 
coax connectors to the PC 
board. Use the same techni-
que to connect the +18 
volts dc from the feed-
through capacitor to the 
board. Note that the board 
is installed in the minibox 
with the trace side toward 
the top of the box. There 
are holes in the PC board to 
allow access to the filter 
coils from the bottom of 
the board. This completes 
the construction of the 
board. Now comes the fun 
part, aligning the filter. 

Tune-Up 

The filter alignment is 
not nearly as difficult as 
everyone would have you 
believe. You can tune it in 
one of two ways: 1) with a 
sweepmarker generator 
and oscilloscope with a de-
modulator probe, or 2) with 
the receiver tuning meter 
(which is incorporated on 
the afc/meter board). We 
don't recommend using the 

SWEEP 
GENERATOR 

RE  EAT 
OUT  MARKER 

Bottom view of the video demodulator board. tuning meter approach; the 
result was as good as using 
the sweep generator, but 
you have to have a lot of 
patience to do it that way. 
To align the filter using 

the sweep generator and 
marker generator, connect 
the output of the sweep 
generator to the input of 
the filter (marked "IN" on 
the PC board). Connect the 
scope's demodulator probe 
to the output (marked 
"OUT" on the PC board). 
See Fig. 5. Preset all coil 
slugs to mid-position in the 
coil forms. Apply power 
(+18 to +23 volts dc) and, 
with a voltmeter, check the 
output of the voltage reg-
ulator. It should be +15 
volts. Next check the volt-
age from ground to each 
MWA-120/470-Ohm, 1/2 -Watt 
resistor junction. The 
voltage should be approx-
imately + 5 volts at each of 
the three points. If your wir-
ing is OK and the voltage is 
wrong, then you probably 
have a bad MWA-120. If 
this is the case, replace it. 

MARKER 
GENERATOR 

RE OUT 

•, elf 

FILTER AMP 

OUT 

DEMODULATOR 
PROBE 

SCOPE 

Fig. 5. Alignment setup for the filter/amplifier. 
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Start with as low an rf 
level from the sweep gener-
ator as can be seen on the 
oscilloscope. Reduce the rf 
level as alignment pro-
ceeds. See Fig. 6 for the de-
sired bandpass shape. If the 
sweep is set too wide on the 
sweep generator, a spike 
will appear on the left side 
of the scope trace at ap-
proximately 110 MHz. 
Don't worry; the spike is the 
second harmonic of the 
55-MHz coil resonance. Pa-
tience and persistence will 
reward you with a properly 
aligned filter. Just remem-
ber to make small changes 
in inductance. For the 
record, it took us about a 
day to align the first filter 
we built from Radio Shack's 
100 for $2.95 coil-form spe-
cial. The filter built with the 
Miller coils took only 15 
minutes to align! 

Video Demodulator 

Our first attempt at de-
modulation  used  the 
NE564. It worked for about 
5 minutes before the IC got 

8SMHz 

hot and quit working. We 
experimented extensively 
with the 564, ultimately ar-
riving at a configuration 
which, although very sim-
ple, permits adjustment of 
the critical operating 
voltages. Our final con-
figuration allows you to op-
timize for your particular 
NE564. But, being the ex-
perimenters that we are, we 
wanted to try more tradi-
tional ways of demodulat-
ing an FM signal. 
We tried a bridge dis-

criminator and the "clas-
sic" Travis discriminator. 
They worked, but believe 
us, aligning a traditional-
type discriminator for a 
30-MHz-wide signal is a real 
chore. The traditional types 
also require a much strong-
er signal, so extra stages of 
i-f amplification and limit-
ing were needed. The result 
offered only marginally 
better performance over 
our final 564 design. 
We also tried a 70-MHz-

to-35-MHz divider so that 
the 564 would operate com-

70MH1  55 MHZ 

SAM  

10MHz 

Fig. 6. Typical scope display. A spike will show up on the 
display at 110 MHz if the sweep generator is set to sweep 
too wide. This will not cause a problem. It is the second har-
monic of the 55-MHz coil resonance. 



Introducing the 
Universal Communication's DL-2000 
Satellite TV Receiver 
The LATEST in state-of-the-art TVRO Equipment 

FEATURES: 
• Built in modulator 

• Built in Scan to aid in satellite 
tracking 

• Built in metering 

• True wide-band threshold 
extension 

• Video polarity shift 
• Variable sound tuning 

Atmospheric tested down to — 50°F 

Local oscillator leakage minimized by 
special mixer design 

Add-on remote control only $38.50 
extra 



pletely within its specifica-
tions. Only slightly better 
performance was obtained, 
primarily reduced smearing 
of bright colors. The divider 
approach required extra i-f 
amplification, too. So back 
to the Signetics NE564 and 
its simplicity. 

NE564 Specifications 

The NE564 maximum 
specifications which con-
cern us are as follows: pin 

1-12 volts dc, pin 10-6 
volts dc, for a 75-MHz 
lock frequency at 0 degrees 
Centigrade. We reduced 
the pin 1 supply voltage to 8 
volts dc and made the pin 
10 voltage-controlled-oscil-
lator (vco) supply voltage 
adjustable through a 1k 
pot. To try to keep the 564 
as cool as possible, a small 
IC-type heat sink is glued to 
its top. Otherwise, the cir-
cuit is the "typical" FM de-

modulator circuit from the 
Signetics application notes. 
The circuit is very simple 
and gives excellent results. 
Although the PLL is being 
pushed a little beyond its 
specifications, we have 
found only one 564 out of 
half a dozen that gave 
marginal performance. The 
marginal performer only 
lasted an hour; it probably 
was defective to start with. 
Again,  as  with  the 

MWA-120s, you should buy 
your 564 from a reputable 
supplier and avoid the 
surplus outlets. You might 
want to buy an extra just in 
case yours doesn't want to 
hack it at 70 MHz. 

Circuit Description 

Refer to the video de-
modulator schematic, Fig. 
7. The output of the 564 is 
dc-coupled to the base of a 
2N2222 transistor. The 

Video Demodulator 

Parts List 

1 NE564 IC 
1 NE592 IC 

3 2N2222 transistors 
1 7808 voltage regulator 
1 7815 voltage regulator 
1 1k-Ohm pot, PC board mount 
1 10k-Ohm pot, PC board mount 

1 2-8-pF variable capacitor, Erie type 538-006A-2-8, or Erie type 
518-000A-2.5-9 
1 100-uH choke 
1 2.7-uH choke 
1 4.7-uH choke 

1 47-Ohm resistor 
1 100-Ohm resistor 
4 150-Ohm resistors 
1 270-Ohm resistor 
3 470-Ohm resistors 
1 510-Ohm resistor 
1 560-Ohm resistor 
2 1k-Ohm resistors 

1 2.2k-Ohm resistor 
1 4.7k-Ohm resistor 

4 10k-Ohm resistors 
1 12k-Ohm resistor 
1 22k- to 47k-Ohm resistor, see  on schematic 
6 .01-uF disc ceramic capacitors 
3 1-uF, 35-volt tantalum capacitors 
1 22-uF, 16-volt capacitor 
1 470-uF, 16-volt capacitor 

1 6.2-volt zener diode 

1 MDB-101 hot-carrier diode (1N914 will probably work) 
2 3-pF silver mica capacitors 
1 91-pF or 100-pF silver mica capacitor 
1 300-pF silver mica capacitor 
1 330-pF silver mica capacitor 

2 2200-pF silver mica capacitors, or any combination equaling 
total capacitance of 4400 pF 

Note: All resistors 1/4 -Watt, carbon composition. 
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Fig. 7. Video demodulator schematic. The vco capacitor is an Erie type 538-006A-2-8 or 518-000A-2.5-9. All transistors are 
2N2222 or 2N706. Set the 1k pot on the NE564 pin 10 for 5 volts. Set the vco to 70 MHz. After the picture is tuned in, adjust 
the 1k pot for best picture. The pin 10 voltage should be between 4.7 V and 6.0 V. *The 27k resistor to pin 2 may need to be 
changed (22k to 47k) for stability. It is OK to use a socket for the NE592. 
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audio and AFC-1 pickoff 
points are at the emitter of 
this transistor. The AFC-2 
junction point is on the 
collector of this transistor. 
The de-emphasis filter also 
connects to the 2N2222 
emitter, and then goes 
through an audio trap to 
the NE592 video amplifier. 

The NE592 has comple-
mentary outputs, which 
makes it simple to provide 
video reversal (not all trans-
ponders use the same video 
polarity). The output of the 
592 feeds the base of 
another 2N2222. The emit-
ter of the second 2N2222 is 
ac-coupled to the base of a 
third 2N2222 whose base is 
clamped with a zener diode 
and a hot-carrier diode to 
keep the 30-Hz energy dis-
persal waveform from ap-
pearing at the video output. 
The 30-Hz component, if 
not removed, will wreck 
your vertical sync. The 
1-volt video output is ac-
coupled and terminated 
with a 100-Ohm resistor. 

Construction 

To make construction 
really simple, a PC board 
layout and parts overlay is 
provided. See Fig. 8. The PC 
board is double-sided G-10. 
The parts overlay is shown 
in Fig. 9. 

For easiest assembly, in-
stall all resistors first and 
then the capacitors and 
chokes. Transistors are in-
stalled next, being sure that 
they are properly inserted. 
Power up the board and 
check the ouput of the volt-
age regulators for correct 
voltage before inserting the 
ICs. Save the ICs for last. 
You can use a socket for the 
NE592, but do not use a 
socket for the NE564. 

Tune-Up 

The joy of using the 
NE564 becomes evident 
when you get to the align-
ment procedure. Set the 1k 
pot and 10k pot at mid-
position. Apply power. Ad-
iust the 1k pot for 5 volts dc 
on pin 10 of the 564. Con-
nect a frequency counter or 

grid-dip meter to the "VCO 
out" point on the board and 
adjust the variable capaci-
tor for a 70-MHz vco fre-
quency. Assuming that you 
have the rest of your system 
working, connect the out-
put of the 70-MHz filter i-f 

ti-• 

Fig. 8. Video demodulator PC board. 
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amplifier board to the vid-
eo demodulator board. 
With a video monitor at-
tached to the video output, 
you should have satellite 
TV! Congratulations! 
The final adjustment is 

made while watching video 
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on your TV. Adjust the 10k 
pot for 1-volt video out or 
at least good contrast on 
your monitor. Now is the 
time to adjust the 1k pot on 
pin 10 of the 564. Monitor 
the pin 10 voltage while 
adjusting the pot. Changing 

Fig. 9. Component layout for video demodulator board. 
73 Magazine • May, 1982  55 



The 70-MHz bandpass filter and i-f amplifier before installa-
tion in its case. 

the voltage on pin 10 also 
changes the frequency of 
the vco, so readjust the vco 
capacitor for 70 MHz after 
every voltage change. Do 
not, however, exceed 6 

volts on pin 10. Adjust the 
two pots alternately for 
best picture and minimum 
color smear. 
If you don't have video, 

check the voltages as 

S ATELLITE 
TELE VI SI O N 

S YSTE M S 
WE WILL NOT BE UNDERSOLD!! 

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

CALL US TODAY! 

812-238-1456 

hoosier 
electronics 

"Nation's Largest Total Communications Distributor" 

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

Side view of the filter/i-f unit after its installation in the case. 

shown on the schematic. 
The values in a rectangular 
box are with a signal tuned 
in, and the voltages in the 
oval boxes are with no 
signal. 
Please, if you write us 

concerning any of the arti-
cles and want an answer, 
send a self-addressed, 
stamped envelope for our 
reply. 
Printed circuit boards are 

available from Martcomm, 

Inc., PO Box 74, Mobile AL 
36601. The 70-MHz band-
pass filter i-f amplifier 
board is $12.50 plus $1.75 
for first-class postage and 
handling. The video demod-
ulator board is $25.00 plus 
$1.75 for first-class postage 
and handling. Boards for 
other parts of a satellite TV 
receiver are available from 
Martcomm, Inc. Send an 
SASE  for a flyer on 
availablility and prices.• 

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

you think IRC means International Red Cross 
you're still working on your DXCC 
you think WAC means a female army person 
you're not a BIG GUN (yet) 
you think the 'BUREAU is where you put your 
socks 

PRICE REDUCTION 
(SEE NEW PRICE BELOW) 

The Idiot's Guide pulls no punches and doesn't 'snow' you 
with nonessentials, but it does unlock some OXers' secrets. 
for example: How to QSL. 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 $9.95, but if you can't stand to wait, rush 
Dick $12.45 (which will cover First Class postage). If you live in 

California, please include 65c 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 
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The Luly ANTENNA 
and POLARIZER 

• Completely portable Antenna, comes fully assembled (folds like 

• The Polar !er is an electronic rotator, which 
can chanN 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 
Gaaler and Distributor Inquiries Welcome 

NEW FOR 82 

SHEET METAL WORKERS, 

MULTI-
PURPOSE 
• SHEAR 
• PRESS BRAKE 
• SLIP ROLL 
ALL FUNCTIONS 
OPERATE 
SIMULTANEOUSLY 

THE COMPLETE R&D SHOP 
• 24" wide • 257 lbs. 
• 20" ga. capacity mild steel or 
• .050/.060" 1/2 ha -d aluminum 
• punches, specia dies, stand 
or available as accessories 

SHEAR  -NOTCH ER 

NO DISTORT1011 • NO BURRS 
• continuous sheaing 
• corner notching  $5850  
• tab notching plus S4 00 
• nibbling  shipping 

Send for yoir FREE literature and 
SHEET METALWORKER BULLETIN 

PACIFIC ONE CORPORATION 
410 W Pacific Co  as7 Hwy. Suite K 205 

Newport Beach, CA 9 ?663 (714) 645-596 4 

• 3 Meter (Cossagrain) Feed 

• 24 Petals (Aluminum) 

• Offset Polar Mount 

• Chapparral Super Feed 

• One Man Installation possible 

• Maximum Gain 

• 350 Lbs. Shipping Weight 

• Hastings Model 10C 

Sug. RBtail: $1595" 

ALSO FlOM HASTINGS 

• Chaparral Feeds 

• Automation Techniques Receivers 

• Gillaspie & Associates Receivers 

• Avantek - Cal. Ampl. LNAS 

• Systems 

• Petals Only, Both 10 Ft. and 12 Ft., For the Hobby Minded 

• Power Dri ies For 10 Ft. and 12 Ft. HastiNgs Antennas 

Illareo renn•o".."."""""""'"' 

HASTINGS ANTENNA CO. 
847 W 1st 

Hastings, Nebr. 68901 

402-463-3598 
18 
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FREQUENCY, MHz -41. 

Stephen Gibson 

PO Box 38386 

Hollywood CA 90038 

TVRO Sound Decoders 
Satellite Central, part VI 

There is more than just 
video up there! Besides 

the Lucy reruns, you can 
find special news and enter-
tainment goodies, most of 
which are carried on sepa-
rate subcarriers or in the TV 
vertical interval. 
For the moment, let's 

SUBCARRiERS 

VIDEO 7 

2  3  4  5  6  7 

Fig. 1. FM subcarriers are 
located above the video. 
6.8 MHz is the most-used 
frequency for TV sound. An 
additional eight more 
15-kHz audio channels are 
possible without significant 
intermod. 

UP-CONVERTER 

BASEEIAND 
VIDEO AND  I 
SUBCARRIERS 
0-8 MHz 

83-100 

OLD 
FM TUNER 
88-108 MHz 

Fig. 2. Use a good mixer and 
upconvert the video and 
subcarrier baseband to the 
commercial FM band for 
detection on your stereo. 
Shielding from local in-
terference is very important. 
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cover just the subcarrier 
services. While 6.2 MHz 
and 6.8 MHz are the usual 
frequencies used for 
satellite TV audio, other fre-
quencies can be found with 
such things as background 
or stereo music, not to men-
tion data and clandestine 
transmissions. But a typical 
TVRO receiver may have 
only two fixed-frequency 
audio detectors, leaving 
you wanting more! 

How Does It Work 

Most satellite audio ser-
vices are carried on FM sub-
carriers, but sideband audio 
does appear in several 
places. At the uplink site, 
the subcarrier is applied 
with the video to the main 
FM video carrier. Once the 
main carrier is detected in 
the receiver, the combined 
video and audio are split. 
The video must be de-em-

5 

 T,00 

phasized and the dispersion 
waveform clamped out (see 
"Satellite Central," 73, 
December, 1981, p. 54). But 
the audio subcarrier still 
must be demodulated. It is 
fed through a high-pass fil-
ter to a tuned FM detector. 
The usual transmission 

format is wideband FM de-
viating the subcarrier ±75 
kHz or so. Seventy-five jasec 
pre-emphasis is used. If this 
sounds strangely like com-
mercial FM, you're right! 
But the wider bandwidth 
possible from the video 
demands that the FM sound 
subcarrier be placed higher 
up in frequency than typical 
TV sound (4.5 MHz). You 
may find carriers anywhere 
from 5.4 MHz to nearly 8 
MHz, as seen in Fig. 1. 
You can try several ways 

to detect satellite subcar-
riers. Surplus decoder units 
found at swap meets such as 

the tube-type Collins 
SC100C subcarrier demodu-
lator work fine. just connect 
a power supply and retune 
for whatever frequency you 
want. The coils on the Col-
lins units are easy to tweak. 
While you can tune by ear, a 
signal generator always 
helps. 
Another clever way is to 

mix the subcarrier with a lo-
cal oscillator and shift it up 
in frequency to feed a con-
ventional FM tuner. The 
configuration in Fig. 2 works 
very well if your tuner is well 
shielded from local FM in-
terference. Bargain-base-
ment transistor radios don't 
work too well in this capaci-
ty, but some of the old tube-
type (low sensitivity) tuners 
gathering dust in the junk 
box seem to be perfect. The 
main advantage to this tech-
nique is the ease with which 
you can tune and the feeling 

AUDIO OUT 

Fig. 3. A typical FM subcarrier decoder. The tuned circuits are adjusted to resonate at the 
desired frequency. Additional pre filtering may be necessary for best quality. Pin 6 can be 
grounded for maximum output. 



of infinite cleverness or 
wisdom you may enjoy 
when you recycle useless 
junk! • 

The Universal Circuit 

Or you can build a fixed-
frequency detector. The 
most popular circuit in use 
today is one using a single 
IC. Known by such names 
as the LM3065, CA3065, or 
MC1358, this simple chip is 
nothing more than a quad-
rature detector which 
forms the guts for most TV-
set sound circuits. See Fig. 
3. The subcarrier feeds a 
bandpass filter tuned to the 
appropriate frequency 
which in turn feeds the chip 
for detection and de-em-
phasis. 

Deep in its heart of dark-
ness, the chip amplifies the 
signal into limiting before it 
is detected. In addition, the 
chip also contains an elec-
tronic attenuator and an 
output driver amp. A vari-
able resistor from pin 6 to 
ground controls the elec-
tronic attenuator. Mini-
mum resistance gives maxi-
mum volume. The distor-
tion specs on the amp are 
not too sweet so it is best ig-
nored. Besides, you can get 
nearly 0 dBm out of the 
bare detector, anyway— 
more than enough to ionize 
the plastic transistors in any 
amplifier. 

You can build one of 
these detectors in an eve-
ning, but there is a better 
way. Buy it already built! As 
I've mentioned before, reg-
ular TV sound detectors are 
just about the same thing, 
circuitwise, except that 
they are tuned to 4.5 MHz. 
They differ from satellite 
audio ever so slightly in fre-
quency, de-emphasis, and 
bandwidth. Interestingly 
enough, the entire sound 
section for an RCA XL-100 
TV contains just such a cir-
cuit on the small PC card 
seen in Fig. 4. 

Build It Quick and Dirty 

The XL-100 sound mod-
ules are available at most 

TV distributors. They cost 
about 15 dollars and are a 
bargain when you consider 
what your time is worth 
these days to build one 
from scratch. Order an RCA 
part number MAA001A. 

The units come tuned to 
4.5 MHz for TV sound. Just 
a few mods will make them 
tunable from 5 MHz to 
nearly 8 MHz. Change the 
value of C290 to 50 pF. Also 
change C295 to 25 pF. This 
will shift the unit from 4.5 
MHz to about 6.5 MHz. 
Then solder a .01-µF capaci-
tor from pin 13 on the chip 
to a ground trace. This sets 
the de-emphasis to 75 µsec. 

Build a well-regulated 
supply the easy way by us-
ing a molded plug-in dc 
charger/power supply con-
nected to a large-value ca-
pacitor and a 3-terminal 
regulator as seen in Fig. 5. 
Just be sure to include the 
capacitor on the output of 
the regulator or it will 
quickly lose its cool in the 
worst way. 

Everything should fit into 
a small 2 x 5 box even if you 
use a soldering gun rather 
than a pencil iron. See Fig. 6 
for an idea on layout. Use 
whatever connectors you 
have in your junk box. 
Nothing is critical except 
for the mandatory use of 
coax from the receiver to 
the unit. The tap-off in the 
receiver is simply the same 
place the other sound de-
tectors connect, usually 
right after video detection. 

Tune-up is easy. Use your 
ear and twist T299 and L299 
until you hear sound. A bet-

RF IN 

12. 24V 
DC CHARGER 
OR 
POWER BLOCK 

Fig. 4. Known by TV servicemen as the PM200, this small 
card holds nearly an entire TV-set sound section. It's a 
natural for cheap satellite audio recovery. 

ter way is to feed your sig-
nal generator into the unit 
while looking at pin 9 on 
the chip with a scope. Once 
you see rf, back down the 
generator below limiting 
(done by the chip) and peak 
T299 and L299 for the fre-
quency you want. If you 
can frequency-modulate 
the generator, by all means 
do so and set it for 
±75-kHz deviation. Then 
look at the demodulated 
audio and adjust L299 for 
the best waveform. A THD 
analyzer can be used to im-
prove the distortion specs 
with a variable resistor in 
parallel with C295 and L299 
to lower the Q. 
Next, align the bandpass-

filter coils simply by peak-
ing. You may not need the 
coils at all depending on 
the prefiltering done in the 
receiver. The ideal coil ad-
justment method is to first 
peak everything including 
L299. Then short the second 
coil with a 10-Ohm resistor 

(you'll need more umph 
from the rf generator) and 
peak again. Remove the re-
sistor, back down the gener-
ator, and re-peak the sec-
ond coil. 

Bells, Whistles, 
and Distortion 

If the subcarrier decoder 
is intended as a TV sound 
detector, you'd better leave 
the 50k volume-control pot 
in the circuit so that you 
can adjust audio drive to a 
subsequent rf remodulator. 
If you are feeding another 
amp, you could just as well 
forget the pot by grounding 
pin 10 on the board (pin 6 
on the chip). This will set 
the output at maximum, 
about 0 dBm across 600 
Ohms using a 12- to 16-volt 
supply. 
You can save in the am-

plifier department, too. The 
amplifier for an RCA XL-100 
is also available. Order 
MAN002A and use the cir-
cuit in Fig. 7 for intercon-

AUDIO OUT 

Fig. 5. The PM200 becomes an FM subcarrier decoder with three mods and a few external 
parts. Use your ear or an rf signal generator to tweak it into operation. Forget the input 
bandpass network if the receiver already has a high-pass filter for subcarriers. 
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Fig. 6. Everything but the charger/dc supply should fit in a 
small box. The PC board already has a hole in it for 6/32 
hardware. Mount it on a fiber or plastic standoff. 

nection. You'll need a nomi-
nal 24 to 26 V dc supply at 
slightly more than an Amp. 
Don't expect very hi-fi 
sound at all. 
Subcarrier hunting can 

be fun. I've discovered 
some really weird stuff as I 
dial up and down the band. 
The list of sources in Table 
1 is a good start. So is this 
project when it comes to 
jumping into your first 
home-brew TVRO gadget. 
Because so many subcar-
rier frequencies are used, 

71.4 

i  564  

3̀11,1,0 

you almost always can use 
another decoder. We've 
just scratched the surface 
of what soon will become 
that "big database in the 
sky." 
The time is right for you 

to join in the fun of re-
ceiving TV from space. If 
you have a question regard-
ing the topics we cover 
here, feel free to drop me a 
line (letters only, no calls 
please). Sorry, I can only 
answer mail that is accom-
panied by a SASE.• 

PO/ 300 
SIGNAL CIRCul 

C239 

 T I 
1- C290 T22_ 

C291    
I  0.117 

I C298 
0, 

SOuND 
MA40014 

14412001 

0̀7.2, 

IC 299 

t77 

C2951 
68 

'2296  

2 5 4345 
•V  $04 
  > 

9,   
C293  , 

I( 0 " ):›  584  

_t  
L299  co25, 

11.1 9 02: 

i2v  165,_  

I  3300 

)10)  2v  RP 

I :15 

-, =-tv---1  
330 

—  C310 
f  082 

482103.2 C 

1- - 1 
C4005 

I  I  022  I 
L ow4000  _ .1 

5v 

1 11342 
00 

C 

R323 
31, 

)84 

8420 , 1  
404 

L 

R4208 

tONE 

JUST A FEW OF THE MANY SUBCARRIERS 
ON SATCOMS 1 AND 3R 

Transponder  Subcarrier 

3 WGN 

6 WTBS 

8 CBN 

11 MTV 

5.58/5.76 
L & R stereo 

5.94/6.12 
L & R stereo 

6.30/6.48 
L & R stereo 

7.695 
mono 

Program 

SMN Pop Music Network 

SMN Country Music 
Network 

WFMT fine music 

Seeburg lifestyle music 

6.2  UPI Newstime pic and 
slow scan  audio 

7.4  Woman's Channel pic 
slow scan  and audio 

7.4  JISAL easy-listening 
music 

5.58/5.76  Adult contemporary 
L & R stereo  music EST 

5.94/6.12  Adult contemporary 
L & R stereo  music CST 

6.30/6.48  Adult contemporary 
L & R stereo  music PST 

7.56  News 

5.80/6.62  Music Television Pop 
L—R &L+R Rock 
stereo 

Or listen to what Bob Cooper calls "Good Morning Siberia" 
on the Russian polar orbit Molniya birds. Look for a signal 
near 3895 MHz (transponder 10). Then tune your subcarrier de-
tector to 7.5 MHz for an earful! 

r-

033 

< 

— < ". 

L2.“  _ 

P84 -AMP 

SOuNO 
OUTPUT 

M490021, 

][ R346 
3304 

C302 
027  I  042 

C3.5 

1 
DRivER  OUTPUT 

56 26v 

OulPul 

Fig. 7. The PM200 with its companion audio amp form the entire sound section for an RCA XL-100 TV . . . and a cheapo 
satellite receiver! Don't expect anything but soup-can quality. Your best bet is to skip the XL-100 power amp and simply 
feed pin 8 on the PM200 through a blocking capacitor to a good amplifier. 
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MICROWAVE TELEVISION 
SUBSCRIPTION TELEVISION UPDATE YOUR 
************************** 
MICROWAVE TELEVISION 
EDUCATION MANUAL  _$16.25 
Our updated manual includes microwave con 
cepts. antennas and downconverfers Includes 
detailed schematics aid PC board layouts 

SUBSCRIPTION TELEVISION 
EDUCATION MANUAL  $14.95 
Two scrambling 8. decoding systems are 
explored in depth Signal capture and modifica 
lion techniques are presented for edurationa• 
analysis 

AMATEUR MICROWAVE 
RECEIVER SYSTEM  $169.95 
Continuing in the high o.. 'lily and. performance 
that you ve come to now in the HMRII this re 
ceiver has a new design and increased gain 

INFORMATION  PACKAGE ON  ALL 
VIDEO PRODUCTS AND KITS S2.00 
ORDER INFORMATION: 
Please add ST shipping i-nd handling CA resideg . 

vi fi 51, sale,. tax VISA diul MASTERCARD 
'Tied 
ABB( 
P 0 Box 26601-G 
San Francisco. CA 94126 -6601 
************************** 

114 

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 Recorn-
mended reading by NASA, The Office 
of Consumer Affairs and quality com-
panies like RockwelizConins Send 
S7 95 today' CAL  309 L. 

24-hrs C 0 D Hotline 
(305) 339.7600 

c SPACECOAST 
RESEARCH CORPORATION 

P 0 Box 442-D Altamonte Spgs, FL 32701 

SATELLITE TVRO 

RECEIVER COOKBOOK  

• Build a good, solid understanding 

of satellite receiver technology 

• Step by step guide of each stage 

• Complete theory, schematics, and 

construction details 

TVRO RECEIVER KIT 

• Pre-assembled, tested RF section 

No complex alignment or special 

test gear required 

• Ultra-low cost 'high performance 

• Designed from cookbook circuits 

•  •  • 

$9 95   Cookbook 
$159 95   Cookbook plus Kit 

Send to 

NORTH COAST MICRO WAVE 
PO Box 5663. Cleve. Ohio 44101 

'Beautifully styled 

Sturdily constructed 
HAMSHACK 

Angled rear shelf 

Completely sanded & drilled 

assembles with a screwdriver 

'Tuning controls at your fingertips 

for ease of operation — great for contests 

*Adds a professional touch to hamshack 

VISA and Mastercard welcome 

write tor brochure 

radio equipment not mcluded 

S200 00 F 0.B Slow. Ohio 
in Ohio add  sales Intl 

W-F PRODUCTS  P.O. BOX 1578  STOW, OHIO 
PHONE: (216) 678-9203 

VIDEO STABILIZER KIT 

SS 00 MODEL Emvs IE 

MODEL TMVS 101 KIT 

OUR GuARANTEE 

79 00 

TERMS  COD, MONEY ORDERS, BANK CARDS 

AMATEUR KITS 

2300 MHZ CONVERTER KIT 

SELECTIVE PREA MP 
, 

VARIABLE PO WER SUPPLY 

DELUXE 2300 MHZ CONVERTER KIT 

I2V STATIONARY PO WER suRRE 

KD.44 DISH KIT 

110-22 DISH KIT 

$35 00 

544 50 

524 95 

599 95 

524 95 

SS4 95 

$24 50 

TEXAS MICROTRONICS 

P 0 BOX 14116 
ARLINGTON. TEXAS 76013 

817 860 5440 
v. 32H 

.Star Vie cjur-
Systems M  

STAR VIE W MODEL 12K 

• Complete System 

• Easy to Install 

• Reasonably Priced 

• UPS Shippable 
Weight 125 Pounds 

• More than 100 
Channels Accessible 

THE STAR VIE W 12K SYSTE M KIT CONTAINS: 
•12 Foot Antenna 
•Azimuth Elevation Mount 
•24 Channel Receiver 
.1200 Low Noise Amplifier 
• Feed Horn 
•Cables & Connectors 
•No Modular Included 
(May be ordered separately for $79.95) 

Available through your local Craig Star View dealer • Call or write for information • 
Dealership inquiries welcome • Price subject to change without notice. 

H&R COM MUNICATIONS, INC. Subsidiary of Craig Corp. 
Route 3, Box 103G  Call 800-643-0102 
Pocahontas, Arkansas 72455  or 501-647-2291 
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Your own satellite 
TVsystemfors2,586." 

10 FT. PARABOLIC 

What the system will do: 

You can receive up to 60 channels of TV direct from sat-
ellites to your home receiver Movies, sporting events. 
religious programs. other TV stations, and much more 

What the system Includes: 
I. 10 ft fiberglass dish made of reflective metal bond 

with fiberglass Weather-resistant and virtually mainten-
ance-free Dish comes in 4 sections 

2. Single pedestal heavy duty polar mount for extra 
strength and installation simplicity, easy satellite to 
satellite adjustment 

3. Four pole rotator mount for more stability. Square 
tube legs and rotator included. 

4. All aluminum LNA mount and horn holder for ac-
curate aiming of LNA All aluminum. weather-proof LNA 
cover 

5. Drake ESR-24 Receiver or Auto-Tech Receiver VOW 
choice Down converter located at the dish. 

6. Amplica or Avantek LNA 120' 
7. Chapparel Feed Horn for unsurpassed quality 
6. All accessories included 

ALSO 13 FT. PARABOLIC DISHES 

Complete Systems, 

Receivers, 

Antennas, LNA's 

& Accessories 

CALL US TODAY! 

901-795-4504 

TENNESSEE ELECTRONICS  tog 
P.O. BOX 181108 
MEMPHIS, TENNESSEE 38118 

Take it fro m Mainerd  . . 
TM 

"You'll have the 
best matched pair 
in town!" 

APPLIED INVENTION 

GaAs FETS by MITSUBISHI 
MGE.1200  ID 25dEl NF at 144 MHz') 

MGF-1400 (251(2731  MGF-1402 rstra0 04' 
1412 (256275) TESTED and n1.•  roz,114^  Es 

0 8d• rsc C O ?RICE  8(1V11 
1403 IT  •  EW  ...;er Low Noise art 

FOR 1'4  G ALL.  NF sorted • call tor data 
1801 IT_in/9111 ,0,0W  PC1 al 101111z 

Microwave Modules 
MITSUBISHI X BAND Hybrid Integrated Circuits with 
Dielech.c Resohalor 10 12MHz, 'Cl GaAs FET Oscillators 

10-10100  10 4 GHz, 15rnw out. UER100 Flange  $37 75 
10-1210V 11 5 or 12 OGHz. UER120 Flange  S37 75 
FO-UP111(F Heterodyne receiver. 10 468 Gliz LO. 

Shotthy muter. high Of 10,0intechon  $34 25 
Al n10.1,,,, tuneable ± 150 MHz. oscillators can be 

r •  FM cl with IR (suggest LD271 belowl 

X Band H  •••nna I 1 5413 UER100 WP M Flange. 5'. 

Components 
NEW REI1CON 85625 *grisly pragrammarl 01110104111 Admit Pd10 
Switched capacitor type MO eHetnzi components 16pn DIP 312 00 

VITRAMON 7800 Microwave Rated caps for bypassicoupling 
7802P7G02 07.1 4GHz  7800P7G04  1 3 - 2 6G1-1, 

7800P7G01  26  4 2GHz  5 for 55 00 

VOLTRONICS ultra ,miniature shuttle caps and HI 0 pston caps 
Shuttle  CP2 0 1 2 5pt CP10 0 5•9 Opt  S3 19 

Piston  ET90 0 6•901. 0  5000 at 100 MHz  $3 41 

SOLDER-IN DISK CAPACITORS tor VHF-UHF bypassing 
RUC Jr series  100. 220. 470. 680pf  10 tor 52 50 

OPTOELECTRONICS trom MITSUBISHI and SIEMENS 
MITSUBISHI ML3001 LASER DIODES 3rnW at 830 on CW 

30,58 thmshoio. boB 01 monitor  $200 ea 
SIEMENS: LD271 high efficiency IA LED. 15 rnW SO 75 

BPW 34 last large area PIN detector 53 0(J 

THERMOELECTRIC HEAT PUMPS tor temperature cool,.,. 
MELCOR FRIGICHIPS  $21  538  Cal for data 

MINIMUM ORDER  55 00. ADD POSTAGE 8 HANDLING 
53 50 on Modules IUPSI 52 50 on other dents 
N V STATE RESIDENTS ADD 6% SALES TAY 

SEND SASE FOR CATALOG 

H D 2  ROUTE 21  HILLSDALE. NY  12529 
518-325-3911 

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

You can depend on Dielectric, 
THE MAINE SOURCE "for 
2-year-warranted RF products 
quality meters, couplers 
and loads. 

1, 4 
1.4 

01981 Dielectric Communications 

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

e• : We're a Courage Center ! HANDI-HAM supporter. 

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

DIELE CTRI C C O M M U NI C ATI O N S II 
3  1191 A  U NI T  OF  G E N E R A L  SI G N A L  I,. 

Raynuand, M aine 04071 USA / 207-858-4888 / 800-341-9878 / TWX 710-229-8890 

SATELLITE TELEVISION FEED HORN 

MIN  ION  et.08 BRASS 

Used with a PARABOLIC DISH having a focal length to 
diameter ratio If OI 3 to 45 

Frequency range 3.30 GHz to 4.90 Gliz 

Fits a standard CPR 229 flange on the LNA 

Introductory offer: S30.00 Postpaid USA 

Mastercard  Money order - Cashier Check 

For an additional charge we will adapt this feed 

horn to your I.NA. 

FRIEDSAM TV HARDWARE 
P.O. BOX 311 

112 WEST MAIN STREET 
MARSHALLVILLE, GEORGIA 31057 

912.967-2828 

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 (8 x 11 in 
book loaded with details photos plans. kits— 
TELLS EVERYTHING! Satisfaction Guaranteed. 
Send Si 95 TODAY! AOC 52 00 lOr 1st clasS {al? mall 101 031 

)1.1' 24 MOW C 0 D 'ush 01(1e' op  13051 862-5068. 

GLOBAL ELECTRONICS, 
PO. Box 219-H, Maitland, Florida 32751 

PRESENTS 
SCEPTOR'S  MODEL  300 
Satellite receiver with downconverter 

and new 
SAT-TRAC meter circuit 

'Fully tunable 
'Inverted video 
'Power supplies 

'Tune—scan 
•Tunable audio 
•Remote control 

Complete Systems Available! 
DEALERS and DISTRIBUTORS 

NEEDED! P.O. Box 425 
808 1st Avenue 
Rock Rapids, Iowa 51246 (712) 472-2213 



RF PO WER 
ONE BILLION WATTS 

IN STOCK 

Your One Stop Source for 
RF Powers Tubes and Transistors 

FATHER'S DAY SPECIALS 
3-4002  $100.00  58948  5 55.00 

3-5002  95.00  61468  7.95 
3-1000Z  350.00  6146W  14.00 

4CX250B  59.00  8643  85.00 

6LF6  6.00  8873  215.00 

6M16  6.33  8874  215.00 

12BY7  2.55  8875  215.00 

572B  39.50  8908  12.50 

811A  I I 00  8950  9.95 

RF TRANSISTORS 
2.30 Mhz 

RF23,RF13 (REG(  50W 

(Premium Replacement for 

RF43,RF33 MFG(  70W 

(Premium Replacements /or 

C132545  (CTCI  50W 

SDI451  IS M  60W 

SD1076  (SS W  80W 

RF85  MFG(  80W 

MRF458  (MOTO( 80W 

VHF 

150-175 Mhz 

12.5V  14.00 

MRF450 & MRF450,4, 

12.5V  16.00 

MRF455 & MRF455,41 

12.5V Flange 24.00 

12.5V Flange 15.00 

I2.5V Flange 19.88 

12.5V Flange 18.50 

12.5V Flange 19.88 

1340-12  ICTCI  40W  12.5V Stud  16.00 

2N5591  ISSMI  25W  12.5V Stud  10.50 

2N6063  ISSMI  25W  12.5V Stud  9.95 

2N6097  (SS W  40WPNP 12.5V Flange 15.95 

MRF247  (MOTO( 75W  12.5V Flange 33.00 

5E11416  ISSM1  70W  I2.5V Flange 31.00 

REI 3, R F23 also replaces 2N6084-MRF224  14.00 

UHF 

450.512MHZ 

2N5946  (SS W  IOW I2.5V  Stud  12.95 

MHW710-2 (MOTO( 13W 12.5V Module 19 59.00 

db Gain 
CM60-12A (CTC)  60W I2.5V  Flange  42.95 

MINIMUM ORDER 530.00 

CALL TOLL-FREE 800-645-2322 
(N.Y. State 516-536-8868) 

Include $3.00 for U.P.S. Charges.   

R F Gain, Ltd. 
100 Merrick Road 
Rockville Centre, 
New York 11570 - 
TWX 510-225-7508 

4, 

Dual Stage Microwave Preamplifier 
Install the Ampire 2001 in your micro-
wave receiving system to improve the 
noise figure and system gain. 

• 2.0 to 2.6 GHz band 
• 3.5 dB noise figure 
• 22 dB gain 
• 12 to 18 vdc 
• 30 ma current 
• Zener regulated 
• Diode protected 
• Interface cables included 
• 90 day warranty 
• Fully assembled, NOT a kit! 

Ampire 2001  '129" 
Ampire 2001N  '149" 
Shipping:  USA ...'2°° Foreign .  

le•Ca. 

VISA' 

NEW 
I 

TEM Microwave Corp 
22518 - 97th Avenue No 
Corcoran, MN 55374 

612-498-8014  -135 

MICROWAVE ANTENNAS &KITS 

• MICROWAVE MIWICINVERTHIS 

• PARABOLIC Miff/INAS  • 

• MICROWAVE PIE-AMPS 

• HEAVY DUTY TRIPMIS 

• MICROWAVE PARTS & COMPONENTS 

Your source of supplies for the fastest growing field 

of communications. Here is a low cost entry into the 
fascinating area of microwave technology. We offer 
a complete line of antennas, receivers, pre-amps, 
power supplies. etc  Call or write for details 

SATELLITE TV SYSTEMS 
-COMPARE OUR QUALITY. PRICES AND SE MI( F.!" 

14 I MANUFACTURE:  

PARABOLIC DISHES  MOTORIZATION SYSTEMS 
POLAR MOUNTS  LNA HOLDERS 
DEMO TRAILERS  ALUMINUM HORNS 

WE STOCK 
WASHBURN  ALLIANCE 
ELM  ATV 
AVANTEK  CABLE & CONNECTORS 
LiARDINER  SWITCHES & HARDWARE 

CALL. WRITE OR so" FOR OUR LATEST BROCHURE AND PRICES. 

AUSTIN C. LEWIS  LEWIS CONSTRUCTION CO.  452 
k4C1GC  P.O. BOX 100 
901.784-2191  HUMBOLDT, TN. 38343 

$55 Off! 
ALLIANCE 
Dual-Speed 
ROTOR 
for HAMS 

ALLIANCE HD-73 Dual-Speed rotor for Medium 
sized Ham antennas. Strong aluminum construction 
with hardened-heavy pitch steel gears & 100 ball bear-
ings. Rated for up to 10.7 fti wind load area & 1000 lb 
vertical load. 450 in/lbs starting torque. Mounts in-
tower, on tower or mast; accepts lve"-21/2" 0.D. mast. 
Rotates at (1) RPM for moving over a large arc or slow 
for peaking signals. Automatic brake system, large 31/2" 
meter. calibrated SW4I-E-S in 10° increments. Black 
case, brushed aluminum front panel & bezel. 17 lbs. 

Regular $154'5- Sale Price $99°5 
Order direct from this ad. Send Check or Money Order. 
For prompt shipment, Call TOLL FREE and use your 
MASTERCARD or VISA: COD orders accepted. Allow $7 
for UPS shipping charges in the 48 States. 

AMATEUR 
ELECTRONIC SUPPLY 

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

Wisconsin WATS: 1-800-242-5195 

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

Orlando, FL • Wickliffe. OH • Las Vegas. NV 

' PARABOLIC DISH c6 

II 

• NO WARP, CHIP, OR DELAMINATION 
• ALL-STEEL, ONE-PIECE 
ACCURATELY MACHINED 

II 8'41/2 " OVERALL DIAMETER 
WITH MOUNTING RING 

Write for quantity discount 

DAKOTA MICROWAVE 
P.O. BOX 27002 

GOLDEN VALLEY, MN 55411 

MOUNT 
AVAILABLE 

AT 

MINNEAPOLIS MN. "IN BUSINESS AT THIS LOCATION SINCE 1964" 



Omni-Gain: A Collinear 
for 70 and 23 Cm 

coax comes alive 

Mike Co//is WA6SVT 

7808 Danvers Street 

Downey CA 90240 

This antenna is a coaxial 
I collinear with 9 dB gain 
over a dipole. The pattern is 
omnidirectional and works 
well for both ATV and FM 
service. While building the 
Mount Wilson ATV repeat-
er, I explored an antenna 
system that would give om-
nidirectional coverage and 
have as much gain as was 
practicably available. An-
other consideration was en-

TIN ALL OF 
THE SHIELD 

Fig. 1. Coax connection. 
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vironmental problems such 
as extremes of temperature 
and icing. 
Commercially-manufac-

tured antennas are avail-
able for the 432-MHz band 
even though their price tags 
are high. There are no com-
mercially-manufactured 
gain vertical antennas for 
the 1241-MHz band. I need-
ed antennas for both the 
repeater input of 434 MHz 
and the output of 1241 
MHz; since I did not want 
to spend a bundle on the 
432-MHz antenna, I decid-
ed to home-brew it. 
The antenna is in the col-

linear family with its ele-
ments made of RG-213 coax 
stacked one on top of the 

other. The main elements 
are 1/2 wavelength and can 
be calculated from the for-
mula 5904 divided by the 
frequency in megahertz 
(equals element length in 
inches). The next step is to 
find the velocity factor of 
the coax that will be used. I 
chose RG-213 as it has a 
good tight shield and a con-
stant velocity throughout 
its length. RG-8A/U can also 
be used as long as it has a 
solid dielectric and tight-
knit shield. 

The last step is to multi-
ply the element length by 
the velocity factor (.66 for 
RG-213) to yield the actual 
length; in this case, 8.9 
inches for 434 MHz. This 

[- CALCULATED LENGTH -1 

%A whip 
1/4A element 

1/2 A element 

UNCUT LENGTH 

Calculated Length 

434 MHz  1250 MHz 
63/4 "  21/3" 
41/2 "  11/2  

8-7/8"  3" 

Fig. 2. Coax preparation. 

formula can be used for any 
frequency and coax. 

Elements are transpose-
connected at the end of the 
half-wave elements so that 
the phase of the signal is 
180 degrees out of phase 
from the other end of the el-
ement. See Fig. 1. As the sig-
nal travels up the elements, 
less signal reaches the top 
because of radiation, so 
more elements are used to 
get the same gain, as with 
stacked dipoles but without 
the complicated phasing 
harness. A quarter-wave 
element is used at the top 
and bottom of the array to 
match the 52-Ohm feed line 
at the bottom and the whip 
at the top of the antenna. 
If 6 dB is desired, 8 

elements can be used, and 
16 are used for 9 dB. A 
slight downtilt of the pat-
tern can be obtained by cut-
ting the elements three per-
cent shorter. (Downtilt is 
desirable if the antenna is 
to be installed on a moun-
taintop.) Any small amount 
of vswr can be minimized 
by the quarter-wave stub 
and trimmer capacitor in 



the matching decoupling 
section. 

Construction 

Add one half inch to the 
calculated length to allow 
for exposing the center con-
ductor so it can be con-
nected to the other ele-
ment. See Fig. 2. Cut the 
jacket, shield, and dielec-
tric with one cut. A sharp 
knife or Xac to® miter saw 
should be used to make the 
cut. After all the elements 
are cut to length, then cut 
the jacket back three-
eighths of an inch and tin 
both the center conductor 
and shield using a 25-Watt 
iron—too much heat will 
melt the dielectric. 
Now that all parts are 

tinned, solder the parts to-
gether with a maximum of 
one-eighth-inch separation 
between elements. After 
completion, check for 
shorts by visual inspection 
as the antenna is at dc 
ground. Excess flux should 
be scraped off, but do not 
use any chemical flux re-
mover as it can contami-
nate the dielectric. The 
whip on the top is con-
nected to both the center 
and shield. The matching 
section is a quarter-wave 
coax stub shorted at both 
ends and a piston trimmer 
capacitor. See Fig 3. 

Tune-Up 

Adjust the trimmer for 
minimum vswr. If the min-
imum is at one end of 
the trimmer, then adjust 
the spacing of the stub 
to feedline distance. One-
eighth inch is normal for the 
spacing. 

Housing 

The antenna is housed in 
PVC pipe. The heavy wall is 
the one to use and it is also 
known as schedule 40 PVC. 
One-inch diameter can be 
used for either the 1241-
MHz model or the 434 mod-
el, but if the antenna is to 
be mounted as a free-stand-
ing antenna, the 434-MHz 
housing should be tapered. 
This can be done with 3/4-

JOHANSON 
TRIMMER 

i/4 WAVE 

STUB 

IE/LOEWAEVNE 
M  T 

WHIP 

TOP IS SHORTED 

i/4 WAVE ELEMENT 

1/2 WAVE ELEMENT 

1/2 WAVE ELEMENT 

1/4 WAVE ELEMENT 

FEED LINE 
TYPE N 
CONNECTOR 

Fig. 3.8 elements =6 dB. 16 elements= 9 dB. 

inch, 1-inch, and 11/4 -inch 
pipe. The pipe may need to 
be heated to make a better 
fit. Pipe caps are used to 
keep the rain out of the 
housing and the bottom 
should be open so it can 
breathe. The antenna can 
be mounted one half wave-
length from a mast for a 
cardioid pattern and the 
gain will increase 2 dB over 
that of an omnidirectional 
pattern. See Fig. 4 for the 
patterns. 

Conclusions 

Construction time is one 
to two evenings. Take your 
time and you will have a 
better working antenna. 
The 434-MHz version has 
been in use for one year 
now on Mount Wilson and 
has survived all four sea-
sons from 100 degrees heat 
to snow and ice. Many of 
these particular antennas in 
Los Angeles and San Diego 
have been built and used 
with the same results as I 
have obtained. Recently, a 
second 1241-MHz version 
was installed on Mount Wil-
son for the aural transmitter 
on the ATV repeater. It is 

identical to the one used 
for the visual transmitter 

270' 

270° 

BO° 

180. 

1dB 

3 dB 

6013 

10 dB 

1dB 

3dB 

6 d8 

„-- -100B 

90 

Fig. 4. (a) Omnidirectional 
pattern. (b)Cardioid pattern. 

and the results have been 
good 

Acknowledgements 
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Introducing 
A Whole New 
World Of 
Capability For 
Your Repeater. ... 

The RC-850 
Repeater 

Controller! 

acc advanced 
computer 
controls 

p-o.111 

o FLEXIBILITY. SECURITY- Remote 
configurability with non-volatile 
storage of command codes. ID and 
tail messages, tone characteristics. 
timing. and more 

El QUICK. EASY. SECURE AUTOPATCH 
Store/forward patch plus two 
autodialers 

El FLEXIBLE LINKING Supports 
synthesized remote bases 

El VOICE RESPONSE TELEMETRY 
Meter readback with natural 
sounding synthesized speech lets 
you monitor your site, gives 
users diagnostic information 
about their signals 

D SOUNDS GREAT! - Audio processing 
with delay line to mute squelch 
tail and tones 

El GROWTH POTENTIAL - Expandable. 
upgradable to preserve your 
investment 

El LOW POWER ... EASY TO 
INTERFACE... AND MUCH. 
MUCH MORE! 

10816 Northridge Square  124 

Cupertino, CA 95014  Call or write for detailed specifications 
(408) 253 -8085  on the RC-850 Repeater Controller. 
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Mini-Terminar 
suggested price $299.95 

We Stock Crystals For: 
Clegg 

Kenwood 

Standard 

Lafayette 

Drake 

Midland 

Wilson 

Te mpo 

WE'RE ROLIN 
IN CRYSTALS! 

2 Meter Crystals - $3.95 each 
(10 or More - $3.50 each) 

Quick Delivery   

Icorn 

Regency 

Yaesu 

VHF Eng 

Rolin Distributors 

P.O. Box 436 Department 7 

Dunellen, N.J. 08812 

201-469-1219 

(Custom Crystal Orders Accepted.)  Precision Cut Land Mobiles Available 

The First, The Best, 
°and Quality that Lasts 

Mini-Terminal - 
Lir- • 

All in one package-CW, RTTY, ASCII send/receive and 
hard copy capability for under $300. Unbelievable, but 
true! Again, Kantronics puts all the features you want 
in a single unit: The Kantronics Mini-Terminal.tm 
You send CW with your key or keyboard, and the Mini-

Terminaltm converts to RTTY or ASCII. Mini-Terminaltm 
also reads all incoming CW, RTTY, and ASCII messages 
and reads out on a bright green 10-digit display. For 
hard copy simply attach any Centronix compatable 
printer, such as the Epson MX-80 or the Paper Tiger, and 
watch the Mini-Terminaltm do the rest. 
A complete code reader and RTTY terminal, with 

printer compatability all  in one package only 
21/2"x5"x51/4". Get all you can for your dollar; get the 
Kantronics Mini-Terminal.trn 
See your local Kantronics dealer, or contact 

Kantronics 
(913) 842-7745  1202 E. 23rd Lawrence, Kansas 66044 

4PDT RELAY 

QUALITY  parts  at 
DISCOUNT PRICES! 
4 CHANNEL 8 TRACK 

gr  HOME UNIT 
4.D NEW UNITS... 

, ,,EMBLY INCLUDES; 

TAPE HEAD, MOTOR BELT, 

110VAC MOTOR, PRE-N4', 

LIGHTS, SWITCHES, 

SOLENOID AND OTHER 

USEFUL PARTS.... 
AN EXCEPTICNAL BUY! 

PER Ac.',FFIFII Y 

• 3OHOcar,IAos 
• 2. won d  or 
120.01141 ,o, 

• Used AO toll! loMod 

E1.70 EACH 
0od molla r 

o MOSE OUANTITIES AVAILABLE 

•••  nf t A. HA taco, 

111114'.4:; 
ti 

MINI SIZE 
BUZZERS 
1)6 10 3 volts 75e ea 

WITH WIRE LEADS 

1% to 3 rolls 751ea 
,11 WITH PIN TERMI NALS 

3 to 7 Volts 
WITH PIN TERMINALS 

•.0  75e each 

BLACK PLASTIC 
S E PAC_ CTEAc  ./. ,FH,•"."1"771,, 

SERIES C 

0  0 . 
e 

BLACK PLASTIC ENCLOSURE 
ADJUSTABLE HEIGHT FROM 

1.63" TO 2.93"; WIDTH 
6.85";  DEPTH 8". BUILT-

IN STAND OFFS FOR P.C. 

BOARDS .. FRONT AND BACK 

PANELS NOT INCLUDED.. 

$5.25 PER CASE 

JOYSTICK 
PRECISI ON 

DEVICE... 

CONTAINS 4 

SOK CENTER 

MITSUMI  TAPPED ALPS 

MODEL UES-A55f  POTS   

VARACTOR UHF TUNER  S4 75 each 

•.,HT 
‘• 

$25.00 each 

10 For $22000 

FLAT LEVER 
MINI-TOGGLE 
SPOT (ON-010 

5 C  K 7101 
$1.010 EACH 0  s aso  

tOO or 575 00 

p.  SEND FOR NEW 1982  el 
"eel 40 PAGE CATALOG ft. 

COMPUTER 
GRADE 

CAPACITOR 
1700 mfd. 150 VDC 52.00 
. 1/2" DIA X 4 3/4" HIGH 
3,600 mfd. 
40VDC  Alla 

DIA  x 1. HI 

6,400 midi 
60VDC  $2.50 

X 4 114' 
12,000mfd. 40 VDC $3.00 

2" DIA X 4 1/4" HIGH 
18.000 mfd. 75 VDC $4.00 
' 1/2" DIA X I. 1/2" HIGH 

20,000 mfd. 25VDC 
VIA  X 2Ii" HIGH $2.00 

.22.000 mfd. 5VDC 
X  $2.00 

22,001,0.  f 4HOI(HD % am)  

25.000mfd.75VDC $4.50 
!" DIA X I. 3/8" HIGH 

45.000 mfd. 25 VDC 
•V 111611  $3 50 

72,000 mfd. 15 VDC 
IA.  x 4" HIGH sq,_50 

LAMAST0FaCAPACITORS ,AeA 

SUPER SMALL 
PHOTO-FLASH 

170 MFD 330 V 
11," X 7,,  

2 FOR $1.50 

10 FOR $7.00 

L.E. D. s 
STANDARD JUMBO 

DIFFUSED 
RED  10 FUR 01.$J I: 

GREEN  10 FOR $2.00 

YELLOW 10 FOR $2.00 

FLASHER LED Al 
5 VOLT OPERATION 

1  JUMBO SIZE 

1 FOR $1 . 70 
SI POLAR LID 

2 FOR 51.70 

SUS MINI LID 

.079" X .0980 
20mA at 1.75v 
10 FOR 51.00 

200 FOR $18.00 

JA%TITY oPirT. /WAIL/. 

750 MFD 330 V 
PHOTO FLASH 
“D,H A I I/4" DIA 

51(4 5REAC17 1  0  $ .00 

500K UNBAR 
.1 SLIDE POT 

2 7/8" LENGTH 
II  •  )1 ,3/47,, TRAVEL 

CANNON XLRA-3-13 
CONNECTOR 

4 5 t : 

S2 OD EACH  , 
10 101 S19 00 

BLACK LIGHT 
(ULTRAVIOLET) 

G.E.  •  ' 0  $2.50 each 

RANSFORMERS 
120 volt 
primaries 

6 VOLTS 81150 mA  51 25 
12 V. C.T. at 500 mA  S2 50 
16.5 V. at 3 AMPS  S8 50 
18 VOLTS at 350 MA  S2.00 
18 VOLTS at 1 AMP  $450 
25.2 VC T at 2.8 AMP $5 50 

2" ALLIGATOR CLIPS 
7 clips for $1.00 
too cAps tor $82.00 

s chps lop S . 

ic oO•MRF 901 
MiCROwAvE 
TRANSISTOR 
$2.50 EA. 

ALL ELECTRORICS CORP. 
905 S. Vermont Ave. 
PO BOX 20406 

Los Angeles, Calif. 90006 
(213) 380-8000 

Mon  Fri.  Saturday 
9 AM - 5 PM 10 AM 3 PM 

TERMS 
• Ouanlolum LlII,I.d 

• M.n Ord., SW 00 
• Add $ 2 50 
SI,pprnii USA 

• Cala Res Add 6". 
• Prompt Shappong 

CM !le  Jo 
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, PROFESSIONAL AUDIO/VIDEO DIVISION 

Harvey is a real Ham. 

osie A 
e B 

10 0 E1 c 

0 0'113 0 

25 W. 45th St.. \ EVV YORK. \.Y. 10036 (281°22)239621-59 2 0 

If you're really into Ham, you probably already know 
about Harvey. You know that Harvey's Ham Radio Division 
offers the broadest selection of equipment and accessories 
such as lcom and Yaesu, all backed by Factory Authorized 
Service, and over 54 years of experience. 

Were conveniently located in the heart of mid-town 
Manhattan. But, no matter where you live in the United 
States or for export throughout the world, when you're 
thinking Ham, think Harvey. 

Complete Ham Equipment and Accessories 
!corn  Shure 
Yaesu  Centurion 
KDK  Santec 
R.L. Drake  Daiwa 
Astatic  Hustler 
Pipo  Barker & Williamson 
Telex/ Hygain  Unadilla 
Cushcraft  ARRL Handbooks 
Mirage  Ameco 
Bencher  Gilfer 
Nye-Viking  Larsen 
Mackay Dymek  Radio Amateur Callbook 

Ask for Joe Chin, Sal Martinez or Jim Gillespie. 

Toll Free: 

,See List of Adverttsers on page 130 73 Magazine • May, 1982  67 



Fighting Air Pollution 
why you need a tuner 

Bob Rooney W2AET 

PO Box 5 

Fulton NY 13069 

You have broadband di-
poles for 80 and 40 me-

ters and a versatile triband-
er for 10, 15, and 20. All 
show a nice 1:1 swr at your 
transmitter's output. No 
need for one of those bulky 
outboard rf matching units, 
right? Don't answer yet. You 
may change your mind af-
ter reading this review of 
the family of rf matching 
devices known by a variety 
of names including trans-
matches, couplers, and an-
tenna tuners. 

RADIO 

Fig. 1. The L-network. 

ANTENNA 
TRANSMISSION 
LINE 

RADIO  ANTENNA 

Fig. 3. The T-network. 
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The primary purpose of 
an rf matching unit is to en-
sure that the output of the 
transmitter (transceiver, 
amplifier, receiver) looks in-
to its design output imped-
ance, usually 50 Ohms in 
today's equipment. The 
matching units available to-
day can transform complex 
impedances as high as sev-
eral hundred and often as 
low as ten or twenty Ohms 
into the 50-Ohm resistive 
load that the radio was de-
signed for. But there are 
other reasons for using an rf 
matching unit. These addi-
tional benefits will improve 
your station's operation 

RADIO ANTENNA 

Fig. 2. The pi-network. 

RADIO ANTENNA 

Fig. 4. Inductive-coupling 
network. 

even if your rig is already 
working into a perfect 
match. 

Rf matching units often 
provide increased atten-
uation of harmonics and 
spurious signals due to ad-
ditional circuit Q and the 
filtering action of many 
types of matching net-
works. The degree of this 
benefit depends on the type 
of matching network em-
ployed, so let's quickly re-
view the popular types 
available from manufac-

turers and described in 
handbooks. 

Network Types 

The L-network (Fig. 1) 
makes up the simplest type 
of matching unit, consisting 
of a variable capacitor and a 
tapped coil. It may be used 
in combination with a pi-
network to form a most ef-
fective pi-L matching net-
work. The L-network alone is 
frequently employed in the 
simplest and least expensive 
matching units. The range of 

Photo A. Two-Watt QRP solid-state rig on 3.5 MHz without 
rf matching unit. 

Reader Service for facing pager129--



T ag i TRIT  Lightning & static 
Protectors 

Models 
LT, 

LT/N 
laks • Don't hook-up your coax 

without one! 
Protects sensitive solid state components in your 
equipment from high-surge voltages produced by 
nearby lightning strikes, high wind, and static 
build-up. Even distant storm fronts are known to 
cause damaging surges without warning or time 
for grounding. 

The replaceable Arc-Plug' " cartridge, which can 
fire thousands of times, utilizes a special ceramic 
gas-filled tube with precisely tailored firing speed 
and level, safely by-passing surges to ground. 
Standard air-gap devices are ineffective due to 
their erratic performance. 

Transi-Trap Protectors are the first devices in 
the industry designed with "isolated ground." 
This keeps damaging arc-energy off the chassis 
and routes it directly to ground. 

fir Medtis 
R-I, 
NV 

Models Available: (so or:5 200 W 
models are most sensitive. best for RCVRS 
and XCVR's 2 kW models designed for amps 
All models include Arc-Plug cartridge 

with UHF Connectors 
Model IT Protector, UHF-type "T" connector 
handles 200 W output thru 2 meters  $19.95 
Model R-T Protector, handles 200 W output 
thru 500 MHz $29'95 
Model HV Protector, handles 2 kW output   
afro 500 MHz  532.95 
with N Connectors 

Model IT /N Protector, N-type "T'' connector 
handles 200 W output thru 1 GHz  S39.95 
Replacement Arc-Plug Cartridges 
for Models LT $9.95, LT N $19.95. 

PT $9.95, HV $12.95 

Ohio residents add Sales Tax. MasterCard, Visa, checks accepted. Order by phone or mail 
AlphaDetta Trans, Trap Protechon Systems are deStgned 10 reduce the hazards ot lightning induced surges 

These °e wes however yoll nor prevent lire of damage caused by a direct stroke to antenna or Other structure 

Au:NADEL  COAVsT UNICATIONS 
P.O. Box 571, Centerville, Ohio 45459  •  (513) 435-4772  ( A A) 

LEI MEE 
HIGH  STRENGTH 

FIBERGLASS 

AVAILABLE IN A COMPLETE 

RANGE OF KITS 

Special Instruction Manual on 

Kirk's "Super Quads"  $2.75 SUPER 
• 2 3 4 ELEMENT TRI BAND 
10 15 20 METER AMATEUR NET FROM $308.00 

• 2 34 ELEMENT DUAL BAND 
10 15 OR 106 METER AMATEUR NET FROM $180.50 

• 2 ELEMENT 40 METER AMATEUR NET $628.20 

• VHF 4 ELEMENT 2 OR 6 METER 
AMATEUR NET FROM $116.10 

WRITE FOR FULL INFORMATION. PRICES DO NOT 

QUAD 
KITS 
2-3-4 

ELEMENTS 
OR MORE 

INCLUDE POSTAGE 

PRICES ARE SUBJECT TO CHANGE. 

KI RK ELECTRONICS DIVISION 
VIKING INSTRUMENTS, INC 

73 Ferry Rd., Chester, CT 06412  *Telephone: (203) 526-5324 

( MFJ 
SHORTWAVE 
ACCESSORIES 
NEW Indoor Tuned Active  
Antenna. Rivals, can even 
exceed reception of out-
side long wire. 
Rivals long 
wires OM 

$7995 tit, gl 
MFJ-1020 NEW INDOOR ACTIVE ANTENNA 

sits on your desk ready to listen to the world. 
Rivals,  can often exceed, reception of outside 
long  wire. Unique Tuned Active Antenna mini 
mizes intermod, provides RF selectivity. re 
duces noise outside tuned band. Also use as 
preselector for external antenna. Covers 300 
KHz to 30 MHz in five bands. Adjustable tele-
scoping antenna. Controls: Tune, Band Selector. 
Gain. On-Otf/Bypass. LED. FET, bipolar circuitry. 
Phono lack for external ant. 6x2x6 inches. 
9 12 VDC or 9 V battery tor portable use 
110 VAC with optional AC adapter. $9 95 

1-' 4 Cs. :• tb :a 0 '9995 
MFJ-1040 RECEIVER PRESELECTOR. Improves 

weak signal reception, rejects out-of-band sig-
nals, reduces image response, 1.8 to 54 MHz. 
Up to 20 db gain. Low noise MOSFET. Gain 
control. Bandswitch. Can use 2 ant., 2 rms. 
ON-OFF/Bypass. 20 db attenuator. LED. Coax, 
phono jacks. 8x2x6 in. Also for XCVRS to 350 
Natts input. Auto bypass. Delay control. PTT 
lack. MFJ-1045, $69.95. Same as MFJ 1040, 
less attenuator. xcvr auto bypass, delay control. 
PTT. Use 1 ant., 1 rcvr. 5x2x6 in. 9V bat. Both 
requires 9-18 VDC or 110 VAC with optional 

AC adapter, $9.95 

$8995 
•  •   
.• • • 7111:40.211 4 

MOBILE SWL CONVERTERS to hear the short-
wave world while you drive. MFJ-304 ($69 99) 
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 51/2 x1V4x4". 
308 is 61/4x1V4x5".  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 

Ly., Call 601 323-5869 for technical information, or 
der/repair status Also call 601-323-5869 out 
de continental USA and in Mississippi  

MFJ ENTERPRISES, 
INC ORPORATED 

Box 494, Mississippi State, MS 39762 
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Photo B. Tube-type kilowatt at 3.5 MHz without rf match-
ing unit. 

impedances it can match is 
limited. 
The pi-network (Fig. 2) is 

the same network used at 
the output of many modern 
transmitters' final ampiifier 
stages. Such a network ex-
ternal to the transmitter can 
be added to provide in-
creased matching capabili-
ty. The common pi-network 
will include two variable ca-
pacitors working against 
ground and a tapped, series 
coil. This type of arrange-
ment has the network acting 
as a low-pass filter that 
serves to reduce harmonic 
output. An example of a 
matching unit using the pi-
network in this way is the 

Drake MN-2700. 
The T-network (Fig. 3) 

usually will consist of a 
combination of two variable 
capacitors on each side of a 
large tapped coil. This net-
work can match a very wide 
range of impedances but 
may not provide significant 
harmonic attenuation under 
some circumstances. Exam-
ples of the 1-network in-
clude the famous "Ultimate 
Transmatch" and many 
commercial models avail-
able from a host of manu-
facturers, including the Den-
tron MT-3000. 
Inductive coupling (Fig. 

4), consisting of two coils 
air-coupled together and 

Photo C. Solid-state exciter driving kilowatt amplifier at 3.5 
MHz without rf matching unit. 

associated capacitors for 
tuning, allows a matching 
unit to function as a band-
pass-type filter showing 
modest attenuation of fre-
quencies above and below 
the operating band. A clas-
sic example of this type of 
unit is the Johnson Match-
box. 

Test Results 

Now let's take a look at 
some of these matching 
units in action in situations 
where a 1:1 match already 
exists between antenna 
and transmitter. 
Photo A is the display on 

a spectrum analyzer show-
ing a modern-design, solid-

state QRP transmitter de-
livering two Watts at 3.5 
MHz to a dummy load. 
Starting at the left (the high 
vertical peak along the 
border is the analyzer ref-
erence signal and is to be 
disregarded), each horizon-
tal scale division is set for 
two megahertz and each 
vertical division is 10 dB. A 
third harmonic can be seen 
down about 35 dB just past 
center scale at 10.5 MHz. 
Up further, what appears 
to be the filth harmonic is 
attenuated just a bit more. 
Below the fundamental are 
spurious signals appearing 
in the broadcast band 
(— 31 dB) and in the 

Photo D. Same equipment as in Photo C but with the ad-  Photo E. Solid-state transmitter at 21.1 MHz without an-
dition of antenna matching unit.  tenna matching unit. 
70  73 Magazine • May, 1982 



Organize your shack with a 

CLUTTERFREE MODULAR 
CONSOLE $203.35 

• Large. 42" H x 57" W x 29"D 

• Strong groove-construction 
• Mar-resistant wood grain finish 

• Options. drawers & face plate 

• For ham or home computer 
• Visa and Master Charge 

CLUTTERFREE 
MODULAR 
CONSOLES 
P 0 Box 5103 Tacoma, WA 98405 
1206) 759-1611  ,,139 

If you need 

—one or hundreds— 

• high stability 

• prompt service 

• cost savings 

• General Communication 
• Industry 
• Marine VHF 
• Scanners 
• Amateur Bands 
• CB Standard 
• CB Special 
• Microprocessor 

Call or Write 

JAN CRYSTALS 
P O. Box  06017 
Ft Myers  Fl  33906 6017 
All Phones  0313)  936 2397 

look here 
call toll free:nights 

1-800-231-3057 
(TEX. RES. Call Collect 7-10 PM CT, 

M. W.F. 1-71 3-721-7920) 

days 1-713-658-0268 

YAESU  FT1    2395 Ou 
FT902DM   1249.00 
FT101ZD Mark 3 749 00 
FT208R 708R 289.00 ea 

ICOM  IC3AT IC4AT 269 00 ea 
IC25A   309 00 
IC730   Call 

IC2AT   249 00 
IC22U   269 00 

ROBOT  800A1- Rebate)  749 00 
4COA (+ Rebate)  675 00 

KLM  KT34XA   469 00 
KT34A   309 00 
144-14816C  89 95 

DRAKE  TR5   995 00 
TR7A   1495 00 
R7A   1450 00 

AEA  CKI   115 00 
CKZ   89 00 

MBA-RO   269 00 
MBA-RC   Call 

ROCK WELL KWM380  2795 00 
COLLINS  HIS N. Mods   

Accessories 1 T. Off List 

KEN WOOD Complete Line ..  Call 

AMPHENOL Silverplate PL259  1 00 
SAXTON  450 OLM Open Wire 

Ladderline .. 20C ft 
BELDEN  9405, 8214, 9258, 826/ 

9251 RG & A U 45c ft 

HAL  CWR685A 
• Keyboard  875 00 

CTZ 100   699 00 
KB2100   159.00 

World Radio TV Handbook 
  16 50 ppd UPS 

HYGAIN  TH7DX   349.00 
10% Off  Curtis, Sherwood, Palomar 
BUTTERNUT HF6V Vertical   100 00 

TONNA  F9FT, 9 EL 2 Meter 30.00 
KANTRONIC Minireader   249.00 

McroRTTY   249.00 

ANTIQUE  Rare Tubes   Call 
MOSLEY  Antennas   Call 

-45 

MASTERCARD  VISA 
vI prices fob Houston except where indicated 

,bject to change without notice. all items guarani, 
.me items subject prior sale Texas residents add 
Please add sufficient postage balance collect 

Electronics Supply 
1508 McKinney 

Houston, Texas 77010 

MR1 KEYERS 
Uses Curtis 8044 IC. Iambic 
operation, dot-dash memo-
ries, weight control, solid 
state keying. RF proof. 

**) $7995 

The MFJ-408 Deluxe Electronic Keyer sends 
,ambic, 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. lam-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 adiusts dot dash space ratio 

makes your signal distinctive to penetrate ORM 
Tone control. Speaker. Ideal for classroom. 
Function switch selects off. on, semi-automatic 

manual. tune. Tune keys transmitter for tuning 
Uses 4 C-cells. 2.5 mm lack for power (6 9 

VDC) Optional AC adapter MFJ-1305. $9.95 
Eggshell white, walnut sides. 8x2x6 inches 
MFJ-406, $69.95, like 408 less speedmeter 

4 9 5 
New MFJ-401 Econo Keyer II gives you 

reliable, hill  feature economy keyer for squeeze 
nle levei or straight key. 
Has sidetone, speaker, volume, speed, internal 

weight and tone controls. Sends iambic, auto 
matic. semi-automatic. manual. Tune function 
Dot-dash memories. 8 50 WPM. "On" LED. Use 
9V battery. 6 9 VDC. or 110 VAC with optional 
AC adapter. MFJ 1305. $9.95. 4x2x3f/2". 
Reliable solid state keying. Keys virtually all 

solid state or tube type transmitters. 

MFJ-405 Econo Keyer II. Same as MFJ 401 
but has built-in single paddle with achustable 
travel. Also jack tor external paddle. 4x253'/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 orde, 
Add $4.00 each for shipping and handling 

Call 601 323 5869 for technical information. or 
der/repair status. Also call 601-323 5869 05, 
side continental USA and in Mississippi. y47 

MR; F.Ncimuiwj 
Box 494. Mississippi State, MS 39762 
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Photo F. RI matching unit with T-network added to the 
equipment used in Photo E. 

160-meter band (— 38 dB). 
No rt matching unit is in 
the circuit. If it were not for 
the low power level of this 
transmitter, it wouldn't 
meet today's FCC rules km 
attenuation of spurious 
and rlarmonic emissions. 
Photo B shows a twenty-

year-old tube-type trans-
ceiver operating at the 
same frequency and driving 
a similar vintage kilowatt 
amplifier for 600 Watts out-
put. Notice the second 
harmonic near 7 MHz down 
about 40 dB, and the third 
harmonic down almost 60 
dB. Of course, the funda-
mental is about 25 dB 
stronger than the same sig-

nal generated by the QRP 
rig. Again, no external rf 
matching unit is used. 
Photo C shows the spec-

trum produced by one of 
today's higher-priced solid-
state rigs driving a modern 
kilowatt amplifier to 600 
Watts output on the same 
frequency. Note that the 
harmonics have been fur-
ther reduced but spurious 
signals, generated by the 
solid-state transceiver, are 
present below the funda-
mental. Although these 
spurious signals are down 
about 60 dB, there may still 
be the potential here for 
BCI in neighborhood radios. 
Photc D shows the result 

Photo H. Solid-state QRP transceiver operating at 29 MHz 
without rf matching unit. 
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Photo G. Rf matching unit employing pi-network instead of 
T-net work, with the Photo E equipment. 

of adding an antenna tuner 
to the transmitter/amplifier 
combination in Photo C. An 
already clean signal has 
been made "sparkling 
clean" by still further re-
duction of harmonics and 
spurious signals. The result 
is less spurious signal being 
radiated by the kilowatt sta-
tion (with antenna match-
ing unit) than by the QRP 
station (without antenna 
matching unit). All equip-
ment was connected to a 
50-Ohm dummy load so 
that in all cases the swr was 
1:1, with or without the 
matching unit. 
In Photo E we see a par-

tial spectral display ot a 

QRP solid-state transceiver 
operating into a dummy 
load on 21.1 MHz. The hori-
zontal divisions on the ana-
lyzer are now 5 megahertz 
each with the vertical scale 
remaining at 10 dB per divi-
sion. Around 42 MHz is a 
second harmonic down 
about 30 dB, with a third 
harmonic down 38 dB and a 
large assortment of more 
significant spurious signals 
between 15 and 40 MHz, 
down 38 to 45 dB. There is 
no matching unit at the out-
put of the transceiver. 
Photo F shows the result 

of adding a popular an-
tenna tuner incorporating a 
1-matching network. A dif-

Photo I. Pi-network rf matching unit added to output of the 
transmitter used in Photo H. 



BARKER & WILLIAMSON 

VERTICAL 
ANTENNAS .1 
MODEL 370-31 
Slim  Line  Vertical  de-
signed for 10, 15, 20 and 
40 meters. All traps pre-
tuned. Overall height 21 
feet. Can be used with or 
without  ground  radials. 
Model 370-33 — 75 meter 
add on kit. 75 and 80 me-
ter operation optional with 
model 370-33 add on kit. 
Power rating 1 KW-2 KW 
PEP. 

MODEL 370-30 
Economy model vertical for 
10, 15, 20 and 40 meter 
operation. High 0 factory 
tuned traps. Overall height 
21 feet. Can be used with 
or without ground radials. 
Model 370-32 — 75 meter 
add on kit. 75 and 80 me-
ter operation optional with 
model 370-32 add on kit. 
Power rating 1 KW-2 KW 
PEP. 

MODEL 370-34 
Radial Kit. Radial Kit for 
Models 370-30 and 370-
31 Vertical antennas. All 
necessary wire and hard-
ware for two ground plane 
radials. Write for more de-
tails and other antenna 
products. 

Barker & Williamson. Inc. 
10 Canal Si.. 

,131Ar  Bristol, Pa. 19007 
215-788-5581 

.11 

SAVE $830 
on TEN-TEC Package Deal 
A M MEN MS. 

546C OMNI-D Series C 9-band Digital Transceiver 

243  255 
Remote VFO  Power supply/speaker 

234/214 
Processor/mic. 

645 
Iambic keyer 

A MIN!  11•1111111I nkb. 

, n i p Fit 7 _I 

•••••01.•.••  1.,••••• ••••••••••• 

MIN  INN  •  • - ILI 

444 HERCULES 1.2 kw solid-state Linear 

Package Components Regular 
546C OMNI-D Series C   $1289.00 
255 Power supply/speaker  199.00 
243 Remote VFO  189.00 
234/214 Processor/microphone ... 178.00 
217 500 Hz CW filter   55.00 
218 1.8 kHz SSB filter   55.00 
645 Iambic keyer  85.00 
444 HERCULES linear amplifier  1575.00 

Total Regular Price - $3625.00 

Package Price - $2795 

Save - $830.00 
( Phut  essora, not ui /LAIC(' ii furl kd o. 

219 250 Hz CW filter (Reg. $55)   SALE $ 49.95 
1140 DC circuit breaker   10.00 
209 300w dry dummy load   26.00 
227 200w antenna tuner (Reg. $791.. SALE  72.95 
228 200w tuner w/SWR (Reg. $95) .. SALE  85.95 
299 Synthesized voice frequency readout.... 290.00 

Limited offer, send Check or Money Order now. For 
prompt shipment, call TOLL FREE 1-800-558-0411 
and use MASTERCARD or VISA: COD orders O.K. 
Prices do not including shipping charges. 

(MasterCard VISA* 

AMATEUR 
ELECTRONIC SUPPLY 

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

Wisconsin WATS 1-800-242-5195 

Nationwide WATS: 1-800-558-0411 
M S Bran( h Stott, in:  rt • 

• 

MR1 SWR/ 
WATTMETERS 
MFJ  HF  SWR/Wattmeter 
reads SWR, forward, reflect-
ed power from 1.8-30 MHz. 

'49'5 
MFJ-814 

New low cost in-line HF SWR/Wattmeter. 
MFJ-814 lets you monitor SWR, forward. 

reflected average power in 2 ranges from 1 8 
to 30 MHz. Read 200/2000 watts forward 
20/200 watts reflected power. SWR, 1.1-6:1. 
Easy push-button switch operation: has power/ 

SWR, high/low range, forward/reflected push 
button switches. SWR sensitivity control. 
Lighted meter (requires 12V). Rugged alumi 

num eggshell white, black cabinet. 6f/4537/4x4f/4" 
-;() 239 coax connectors 2 color meter scale 

MFJ VHF SWR/Wattmeter/ 
Field Strength Meters 

$2995  177  ts 
MFJ 812   440 — 

New low cost VHF operating aids. 
MFJ-812, $29.95: Read SWR from 14 tu 

170 MHz to monitor antenna and feedlines. 
Read forward and reflected power at 2 meters 

i144 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 

tiected and SWR/field strength push buttons 
Aluminum eggshell white, black cabinet. 

4,..,x2114x2,4" SO 239. 2 color meter scale. 
MFJ-810, $24.95: similar to MFJ-812 

field strength function. 

MFJ "Dry" 300 W and 
1 KW Dummy Loads. 

'64'5 
MFJ-262 

$ 2 6 95  

MFJ 260 

Air cooled, non-inductive 50 ohm resistor in 
perforated metal housing with SO 239 connector!, 
Full load for 30 seconds. de rating curves to 
5 minutes MFJ-260 (300 W). SWR: 1.11 to 
30 MHz. 1 5:1 for 30 160 MHz. 21/2x21/2xr 
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 
'eturn within 30 days for refund (less shipping) 
One year unsonditionaj 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 

L
Call 601 323 5869 for technical information, or 
der/repair status. Also call 601 323-5869 our 
side continental USA and in Mississippi  ,, St 

MFJ ENTERPRISES, 
INC ORPORATED 

Box 494, Mississippi State, MS 39762 ) 
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The FIST FIGHTER TM 

• Send Perfectly-Timed Code 

• Perfect 1:3 dot:dash ratio all the time 
• Normal key-down tune-up, no switch needed 
• Exclusively for straight keys 
• Side-tone Oscillator 

• Uses CMOS Digital Circuits 
• Grid or direct keying 
• 3 to 30+ WPM 

Assembled and Tested 
Kit 
Shipping and Handling 

VISA and MasterCard accepted. 
Virginia residents add 4% sales tax. 

79.95 
59.95 
2.50 

Blacksburg Group 
Box 242 
Blacksburg, Virginia 24060 
703/951-9030  0, 118 

ferent distribution of spu-
rious signals results, but no 
significant improvement. 
In Photo G, we see the 

results of substituting an 
antenna tuner with a pi-net-
work. Notice how this unit 
functions as a low-pass fil-
ter, greatly attenuating spu-
rious signals above about 
24 MHz. 
Photo H shows a close-in 

view of a 29-MHz signal 
peaked at the center of the 
display with each horizon-
tal division equaling 1 meg-
ahertz. Spurious signals are 
shown at 27 MHz (-42 dB) 
and at 27.5, 30.5, and 31 
MHz. 
In Photo I, the addition 

of a pi-network matching 
unit shows about an 8-dB 
average reduction in the 
close-in spurious signals. 
(The higher harmonics such 
as 58 MHz and above have 
been practically eliminated 
but are not shown in this 
picture.) Without the 
matching unit's effect, this 
8-dB reduction in the 

strength of the spurs would 
have been achieved only by 
the reduction of the main 
transmitting power from, 
say, 100 Watts to about 16 
Watts. 
There are, of course, tun-

er trade-offs for the addi-
tional benefits provided by 
the matching units. Some 
power is lost in the match-
ing unit, but if large-size, 
good-quality components 
are used in a unit's con-
struction, these losses can 
be held at a few percent or 
a fraction of a dB. For por-
table operation, the addi-
tional bulk of another unit 
is a consideration, and with 
solid-state rigs the need to 
do some tuning is another 
factor. 
The result is always a 

cleaner signal, however. 
When the amateur station 
is running a kilowatt, even a 
spur attenuated 40 dB can 
cause problems. In all cases, 
a matching unit is a good 
tool to control air pollution 
in the radio spectrum.• 

A S S O CI ATE D R A DI O 
8012 CONSER BOX 4327 

BUY-SELL-
OVERLAND PARK, KANSAS 66204  TRADE 

SPECIAL - MAY - JUNE  DOUBLE KENWOOD COUPONS 

MasterCard 
1 

All Brands New & Reconditioned 

IF YOU DIDN'T GET YOUR COUPONS—CALL US. 

SAVE  SAVE  SAVE 

91 3-381 -5900 

VISA* 

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT 
SEND $1.00 FOR OUR WHOLESALE LIST OF UNSERVICED & OVERSTOCK ITEMS. 
SEND $2.00 FOR BOTH. THEY WILL BE MAILED SEPARATELY. 
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+SOTRON ANTENNAS MFJ RF NOISE BRIDGE 
THE BEST THINGS 

come in little packages... 
FOR 80-40-20 METERS 

NEEDS NO RADIALS OR - 
MATCHING DEVICES 

ISOTRON 80  ISOTRON 40 

54 IN.l11 ,-.1-1  31IN. HIGH 

BIG ON PERFORMANCE 
SMALL ON SPACE 
BILAL COMPANY iEn 

13031687-3219 

STAR ROUTE  FLORISSANT CO 80816 

1SOTRON 20 

17 IN. HIGH 

Your Ham Tube 
Headquarters ! 
TUBES BOUGHT SOLD AND TRADED 
SAVE S$3 HIGH US FOR YOUR TUBES 

MONTHLY SPECIALS 
1400Z  $85.00  6883B  6  75 
3-5002  85.00  7360  9  15 
4-400A  80.00  7735A   29.50 
4CX250B  50.00  8122  79.50 
5728   36.50  8156  10.95 
811A   12.00  8873  175.00 
813  45.00  8874   175.00 
61468  650 8877(3CX1500A)  450.00 
6360  495 8908  10.50 

E.F. JOHNSON Sockets For 15002 8, 4-400A riz $9.95 

LARGEST EIMAC DISTRIBUTOR—CALL 
BRAND NEW • • • • FACTORY GUARANTEED 
TOP BRAND Popular Receiving Tube Types 
FACTORY BOXED 75/80% OFF LIST 

FREE LIST Available 
Includes full line of RF Power Transistors. 

Minimum Order $25. 
Allow $3.00 Minimum for UPS Charges 

40 watt RF power transistor 2N6084-$13.50 
Linear RF transistors in stock. 
Write or phone for free catalog. 

TUBES—BOUGHT.SOLD AND TRADED 
Premium Prices Paid for EIMAC TUBES 

92 

Use toll free no. 

800-221-0860 

COMMUNICATIONS, Inc. 

2115 Avenue X 
Brooklyn, NY 11235 

Phone (212) 646-6300 
SERVING THE INDUSTRY SINCE 1922 

Lets you adjust your antenna quickly for maxi-
mum performance. Measure resonant frequency, 
radiation resistance and reactance. Exclusive range 
extender and expanded capacitance range gives 
you much extended measuring range. 

• Exclusive range extender  • Expanded 
capacitance range  • Series Bridge 

This MFJ-202 RF Noise Bridge lets you quickly 
adjust your single or multiband dipole, inverted 
Vee, beam, vertical, mobile whip or random 
system for maximum performance. 
Tells resonant frequency and whether to shorten 

or lengthen your antenna for minimum SWR over 
any portion of a band. 
MFJ's exclusive range extender, expanded ca. 

pacitance range ( ± 150 pf) gives unparalleled im-
pedance measurements, 1 to 100 MHz. Simple to 
use. Comprehensive computer proven manual. 
Works with any receiver or transceiver. S0.239 

connectors. 2 x 3 x 4 inches. 9 volt battery. 
Other uses: tune transmatch; adjust tuned cir-

cuits; measure inductance, IV impedance of ampli-
fiers, baluns, transformers: electrical length, velo-
city factor, impedance of coax; synthesize RF im. 

\ pedances with transmatch and dummy load. 

'59" 
Order from MFJ and try it — no obligation. If 

not delighted, return it within 30 days for a refund 
(less shipping). This bridge is unconditionally 
guaranteed for one  year. 
To order, simply call us toll free 800-647-1800 

and charge it on your VISA or MasterCharge or 
mail us a check or money order for $59.95 plus 
$4.00 for shipping and handling for MFJ 202. 
Put this MFJ Noise Bridge to work improving 

your antenna. Order from MFJ or see dealer. 

CALL TOLL FREE ... 800447-1800 
Call 601.323.5869 for technical information, or 

status. Also call 601-323-5869 outside 
continental USA and in Mississippi. 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 

Elootl wa4060°̀ 

$8.95 
247 pps 
173 illus 

1 1 

How to locate & cure 

RADIO FREQUENCY 
INTERFERENCE 

TVI — stereo — radio 
power line — telephone 
CATV — computer 

"Covers RFI from A to Z - a tremendous help" 
— Senator Barry Goldwater, K7UGA 

This timely handbook covers every 
type of RFI problem and gives you 
the solutions based on practical ex-
perience. Covers interference to TV, 
hi-fi,  radio,  telephone,  amateur, 
commercial  and  CB  equipment. 
Power line interference explained in 
detail: how to locate and cure it, 
safety precautions, etc. Gives home, 
business. industrial RFI  sources: 
mobile RFI; AC/RF grounds; radials; 
CATV and computer RFI: filters. 
Written by an RFI expert with 33 

years' experience, this well illustra-
ted book is packed with practical 
solutions. Sold by the best dealers 
world-wide. Get your copy! On orders 
to publisher, please add $1 postage/ 
handling. Write for free literature. 

Save Time, Trouble, Money 
with W6SAI's Antenna Books: 

Low-cost Wire Antennas  tested, all 
types. 2.160 m nimensions. including '1 
new bands, "Invisible" antennas, traps 
tuners. teedlines. grounds 192 p . $6 95 

Antenna Handbook  beams to baluns 
tunerS to towers Multiband verticals. hor 
izontals. slopers, beam height, location 
gain, radials 190 p. $6 95 

Cubical Quads • Quad designs. 6-80 m 
Dimensions, gain data. feed 8 matching 
systems, construction 112 p. $5 95 

Beam Antennas dimensions. beams f, 
40 meters, Yagi vs Quad. compact 8 
tr,band beams matching 200 p. $5 95 

VHF Handbook  VHF antenna design 
construction  FM  theory,  operation 
equipment Satellites. EME 336 p.$6 95 

RADIO PUBLICATIONS, INC. Box 149, Wilton, CT. 06897 USA 

.-See Ltsf of Adverfrsefs on page HO 73 Magazine • May,1982  75 



Dr. Richard L. Schatz WA3GWY 
Box 3M, RD #1 
Sugarloaf PA 18249 

Americanizing 
the German Quad 
the world's best antenna? 

0 ne beautiful day in 
June over three years 

ago, Joe W3LDV came over 
to my house, as he often 
does, only this time he had 
a special purpose. 
"Hey, you love antennas! 

Have you read about this 
one in the latest issue of 
73?" 
Having a 100-foot tower 

with a tribander and phased 
two-meter arrays, plus in-
verted vees and various 
slopers (not to mention a 
Mor-Gain folded dipole), I 
did not need any new an-
tennas on my farm! 
Such being the case, my 

response was "What kind is 
it? Have you tried it? Have I 
got enough room? Let's try 
it anyway!" 
He produced the June, 

(FLAT TOP) 

THHN •14 
INSULATED WIRE 
STRANDED 

COAX FEED ) 
50 OR 750 
ANY LENGTH 

Fig. 1. Basic construction of 
horizontal quad. 
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1978, issue of 73 Magazine 
and we got down to a seri-
ous discussion over cups of 
coffee. 

This article was written 
by  Christof  Janker 
WD4CPK/DF3T1 of West 
Germany. He described a 
big quad that was mounted 
parallel to the earth and 
which was usable on all 
bands. The results he 
showed were almost phe-
nomenal. His quad rivaled, 
yes, excelled, a two-ele-
ment yagi beam. Joe, an ac-
tive ham for many years 
and certainly longer than I 
have been, explained that 
by the appearance of this 
design there was much 
promise to its operational 
characteristics. We set 
about to get halyards into 
appropriately spaced trees. 

Double-checking with 
the formula, L(feet)= 1005/F 
(MHz), Joe and I erected a 
69-foot-per-leg fairly square 
quad as described in Mr. 
Janker's article, using 
THHN insulated 7-stranded, 
14-gauge wire, and fed it 
with a random length of 
75-Ohm coax. We used 
plastic insulators on the 
four corners, tied our hal-
yards to each of these, and 
pulled the antenna up (see 
Fig. 1). It was fairly square, 
but we found out that this is 
not critical. For horizontal 

polarization, we selected 
the feedpoint off one cor-
ner, according to its earth 
parallel elevation. The 
math said that this antenna 
would have its center reso-
nant frequency at 3.6 MHz, 
and it did, with no further 
ado! At this happy point, 
we decided to do some lis-
tening and comparing to 
my other antennas. All 
comparisons were done 
against the following: 

1) Inverted vees (80 and 40), 
apex at 90 feet, fed from 
common coax. 
2) Mor-Gain folded dipole 
at 60 feet. 
3) A 40-meter sloper, high-
est end at 90 feet. 
4) An endfed Hertz (130 feet 
long) with coupler at 40 
feet. 
5) An 80-meter dipole at 30 
feet. 
6) A Mosley Classic 33 on 
top of my tower at 100 feet. 

It took Joe and me about 
five minutes to determine 
that this thing showed su-
perior receive quality to all 
of the above except the 
beam! Swr was perfect for 
80 CW and 40 phone just 
the way it stood. Contrary 
to Mr. Janker's statement, 
all other bands presented a 
very high swr without the 
use of a coupler except for 
one. The unique feature 
was that the noise level was 

dramatically less on the 
quad than on any of the 
other test antennas. My 
shack is plagued with night-
time noise levels of an unin-
teresting degree due to 
local residents involved in 
welding, grinding, and other 
"anti-receiver" hobbies. 
When we switched on the 
quad, signals dramatically 
quiet were unintelligible on 
the other wires. 
Transmitting  tests 

showed a constant three 
S-units better report on the 
quad on 80 and 40 than on 
any of the other antennas 
(not counting the beam, of 
course). As Mr. Janker 
pointed out in his article, 
there appeared to be no di-
rectivity exhibited on either 
band, even though the 
antenna is two full wave-
lengths long on 40 meters. 

We then shortened the 
German quad to center res-
onate at 3.9 MHz in order to 
try 75 phone, and all results 
were identical to the above, 
with one sad note: This 
length made all the remain-
ing bands useless without a 
tuner. But the use of one 
provided the same happi-
ness as before—excellent 
reports all the way around 
the spectrum, beating every-
thing except the Mosley. 
The beam had about six 
S-units on the quad on 10, 



Lacue Likes You. . . 
and you'll like Lacue 
WIRE AND CABLE 
H(1•213 

U foam, 95') shield 
RG•83 foam, CA% shield 
RG)584:1; mil spec 
RC-59 mil spec 
RG-11. 
450 ithm ladder line 100 it to! 
Conductor Rotor Cable 
14 Ga Stranded Copper (50 it multiple% 
12 Ga Solid Copperweld (50 it multiple%) 
14 Ca Solid Copperweld (50 ft multiples) 
Ga Solid Aluminum ($1) ft multiples) 

ANTENNA ACCESSORIES 
Ceram . I rsulators  fiSe 
Amphenol PI. 239  75e re 
Van  Gordon  Rabin   

Center bold  35 50 
W2AU Balon 4 1 or 1 1  $13 23 
B& W Traps 40 thni 10  $25 fi5 (ler pair 

li& W Traps PA) thru 10  825 63 per pair 
B& W 375 Of 371i rinse  ite-h.  $19 25 
B& W 593 max switch  $17 95 
Har W 595 eel. switch  '22 5il 

tic 0 

ROTORS 
CDE TAIL PMSTER 
CDE HAM 4 
CDE CD 45 
( DF Al) 22 

1982 CA1.1.1RW AS 
U S sermon 
D1s 

8238 23 
$170 30 
$ 92 53 
$ 51 45 

$14 95 
$14 

ANTENNAS 
Mini Products  Mini Quad  $127 45 
Mini Products  C4 Vertical  I 55.00 
Butternut  FIE6V  $ 99.50 
Butternut  2MCV  $ 27.50 
Hustler & lb, Gain   call or write for 

big thrown proe 

Priem stibnite to change without not . 
Hours Mon sat 10 AM h PNI TM, et Fri  cii '"1 
rlepho  01.1 SW, V4111 

lift I-. COM .11( ..V/CATIO.VS E1.1.(1110.‘1( 'S 

102 Village Street  d. 4 

Johnstown, PA 15)02 

(TRS-80* I, III OWNERS: 
Send and receive CW with MFJ's new CW transceive pro-
gram and interface. Just plug-in interface, load program and 
operate. Gives you Tr-Split screen, 3295 character buffer, 
10 memories, "Fist Fixer."  All you need to 

send and receive CW, 

MF.1 CW COMPUTER INTERFACE 

.o.• 

or.  40 
,11•14.3•1/ 

•  • 

1.0011 
OF,1110 

TRS-80 Models I and III CW Transceive pro-
gram and interlace 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. 

L
., 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. 
mit, ON LEDs. 6x1 3/4 x3 inches. Aluminum cabinet. 

$ 
• TRS 80 is a 
registered ttad, 
mark of land, 
Corporation 

RF shielded. 9-18 VDC or 110 VAC with optional 
MFJ-1312 AC adapter, $9 95. 
Requires TRS-80 Model I or III with at least 

16K Program supplied on cassette tape. 
Order from MFJ — no obligation. If not delighted. 

return within 30 days for refund (less shipping) 
One year unconditional hardware guarantee 
Order today. Call toll free 800.647 1800 Charge 

VISA, MC or mail check, money order for $99 95 
plus $4.00 shipping and handling. Order MFJ-1210 
for TRS-80 Model I or MFJ 1212 for Model III 
Enjoy CW. See dealer or call MFJ today 

CALL TOLL FREE ... 800-647-1800 
Call 601-323-5869 for technical information, or 
der/repair status. Also call 601.323-5869 outside 
continental USA and in Mississippi  ee• 4 7 

ENTERPRISES, 
INCORPORATED 

Box 494. Mississippi State, MS 39762 / 

Ikv  

EARTH STATION O WNERS & DEALERS: 

M  Im 
IThC OWiWE FiLZER company, inc. 

You've got terrestrial interference... 

We've got filters! 
The concrete under your new earth station isn't hard yet, but 

you've got trouble already—unwanted microwave signals are 
destroying your picture. Your customer is throwing tantrums, and 
you have two choices: Tear it down and eat the installation costs, 
or filter it. 
We can help. Call us and we'll send you MTV/82, which tells 

how to eliminate terrestrial interference on earth stations and lists a 
complete line of filters designed and tested for this purpose. 
Created for effective use by novice and experienced earth station 
operators alike, MTV/82 explains each type of interference, 
describes the symptoms and recommends specific filters to solve 
your specific problems. 

• microwave & IF bandpass filters 
• IF traps 
• wave guide adapters 
• power dividers 
• coax adapters 
• specials! 

Call or write today and we'll also send you FG/82, "Earth Sta-
tions & Terrestrial Interference: A Filtering Guide for the Installing 
Dealer." 

Products include: 

6743 Kinne St., East Syracuse, NY 13057 
Toll Free 1-800-448-1666 — TWX 710-541-0493 

NY/HIIAKICanada (Collect) 315-437-3953 
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Program listing. 

10 CLS:CLEAR 2000 
35 POKE 16422,141:POKE 16423,5 
37 REM 
40 REM  PROGRAM BY DR.RICHARD L.SCHATZ WA3GWY 
42 REM  BOX 31A RDS1 PARADISE ACRES 
43 REM  SUGARLOAF, PA 18249 
45 REM  WRITTEN AUGUST 1978 
46 REM  REVISED & UPDATED FEBRUARY 1981 
48 REM 
50 REM  QUAD RESEARCH 6 CONSTRUCTION HELP BY 
52 REM  JOSEPH BLIHAR W3LDV, TAMAQUA PA 
54 REM 
70 PRINT:PRINT:INPUT"WHAT IS YOUR NAME .;N$ 
90 PRINT:PRINT'AMATEUR CALL. :INPUTAC$ 
110 INPUT .WHAT LENGTH (IN FEET)  IS AVAILABLE ON YOUR PROPERTY" a 

130 INPUT'WHAT WIDTH (IN FEET)  IS AVAILABLE";W 
140 PRINT:PRINT'OUTPUT TO PRINTER (Y/N) .:INPUT OP$:IF OP$='N'THE 
N POKE 16422,88:POKE 16423,4 
145 IF OP$="Y"THEN IF PEEK(14312))128 THENCLS:PRINT .PRINTER NOT 
READYIICHECK AND REDO W:GOTO 140 
150 CLS:C=0:111=0 
190 LPRINTTAB(10) .AMERICAN QUAD CONFIGURATIONS BY DR.R.L.SCHATZ, 
WA3GWY AND JOSEPH BLIHAR, W3LDV" 
210 LPRINTTAB(20)STRING$(51,..") 
230 LPRINT' 
250 LPRINTTAB(10)   DESIGNED ESPECIALLY FOR .;N$;", ';ACS;' 
 .LPRINT . 
270 LPRINT'AVAILABLE LENGTH ";1,;"  AVAILABLE WIDTH ";W:LPRINT" 

290 IF(LANDW)>50AND(L>60)0R(W>60)PRINT"YOU HAVE ENOUGH ROOM FOR 
A FULL-SIZED  80 - METER GERMAN QUAD ANTENNAI . :ELSE 370 
310 PRINT .(1> FOR 160-40 TRIBAND":PRINT'<2> FOR ALL BANDS' 
312 LPRINT" 
315 INPUT AB:IF AB=1LPRINT .160-40 TRIBAND ANTENNA .ELSELPRINT'ALL 
-BAND ANTENNA' 
320 FQ=3.55:FL=1005/3.9:TW=1005/3.55:Q=FL/4 
325 IF L=WTHEN J=LELSEIF L>WTHEN J=L:ELSE J=W:LE=1 
330 IF AB=2THEN 510ELSE GOSUB 2050:GOTO 510 
370 LPRINT"  ":LPRINT 'YOU WILL HAVE TO CONSTRUCT A QU 
AD WITH THE LOWEST CENTER FREQUENCY IN THE 40-METER BAND' 
380 LPRINT" 
390 IF(L>30)AND(W>30)THEN MQ=1 
410 INPUT 'WHAT IS LOWEST CENTER FREQUENCY(IN MHZ)THAT YOU WISH' 
;PO 
420 LPRINT'LOWEST DESIRED CENTER FREQUENCY (MHZ)  ...";FQ:LPRINT" 

430 FL=1005/7.2:TW=1005/FQ:Q=FL/4 
470 IF FD < 0 THEN FD  0 
490 IF(L<30)0R(W<30)THEN 770 
510 IF(NF=1)0R(MQ=0)0R(C0=1)THENBQ=1 
550 IF(AB=2)0R(MQ=1)THEN FD=(TW-FL)/2:FD=(FD..6)+FD:SL=FD*.4 
570 IF FD>28 THEN PRINT'AREA OF THE QUAD IS NOT LARGE ENOUGH; DE 
SIGN WILL HAVE TO BE CONFIGURED' :GOTO 770 
590 IF BO=1THENGOSUB 3000:GOSUB 2170 
610 LPRINT' 
630 IF MQ=1GOT0710 
650 IF J>60 THEN GOTO 930 
670 LPRINT' 
690 IF B1=0 THEN 770 

710 LPRINTTAB(20)"MINIATURE AMERICAN QUAD . :LPRINT" 
730 GOSUB 3000:GOSUB 2170:GOTO 930 
750 PRINT:PRINT:PRINT 
770 LPRINT'CONFIGURED (ALL-AVAILABLE SPACE) QUAD ANTENNA' :LPRINT 
•  • 
790 PRINT:PRINT:PRINT:CQ=1:C=1 
810 51 = (Q-L).2:S2 =(Q-W( 2 
830 EL = (S1+S2)/2 
850 IF EL<0 THEN J=J+EL:L=J 
870 IF(EL>16) THEN CLS:PRINT'DESIGN CANNOT BE CONFIGURED WITH TH 
ESE DIMENSIONS .:GOTO 110 
890 FL=2.14+2.1,:TW=FL+2.EL 
910 LPRINT'  .:GOSUB 3000:GOSUB 2170 
930 INPUT"TO EXAMINE THE BAND CHARACTERISTICS OF THE ANTENNA, PR 
ESS 'ENTER'";AB$ 
950 LPRINT . ":LPRINT" 
970 CLS:GOSUB 1740 
990 FOR Z = 1 TO 11 
1010 ON ERROR GOTO 2010 
1030 READ A:IF TM=1THEN IF A<14.0 GOTO 1030 
1032 IF CQ=1THEN IF A<7.0 GOTO 1030 
1035 IF HL$<>"'THEN IF A>30 GOTO 2020 
1050 QW = 1005/FQ 
1070 QD = 1005/A 
1090 QX = QD/QW 
1110 IF QX(.7THENLPRINT1/QX,A ELSE LPRINTQX,A 
1130 IF(QX=).482)AND(QX=<.488ILPRINTTAB(30);'SWR IS 1.5 :1 OR LE 
SS' 
1150 IF(QX=>.489)AND(QX =<.503)LPRINTTAB(30);'SWR IS 1.2:1 OR LE 
SS' 
1170 IF(QX =>.504)AND(QX =<.509)LPRINTTAB(30);"SWR IS 1.6:1 OR L 
ESS' 
1190 IF(QX =>.510)AND(QX =<.531)LPRINTTAB(30);'SWR IS 2.5:1 OR L 
ESS' 
1195 IF(QX<.585)AND(QX>.550)LPRINTTAB(30) .1.8:1 OR LESS' 
1210 IF(QX=>.532)AND(QX=<.536)LPRINTTAB(30);"SWR IS 2.6:1 OR LES 
S' 
1230 IF(QX=>.537)AND(QX =<.552)LPRINTTAB(30);'SWR IS 2.8:1 OR LE 
SS' 
1250 IF (QX => .993) AND (QX =< 1) LPRINT TAB(30);'SWR IS 1.4:1 
OR LESS' 
1270 IF(QX =>.979)AND(QX =<.986)LPRINTTAB(30);'SWR 2.6:1  - 2:1' 

1280 
1290 
1300 
1310 
1315 
1320 
1330 
1350 
• 

IF(QX>1.8)AND(QX<2)LPRINTTAB(30) .1.8:1 OR LESS) . 
IF(QX =<.978)AND(QX =>.970)LPRINTTAB(30); .SWR  2.7:1 PLUS' 
IF(QX<.337)AND(QX>.333)LPRINTTAB(30) .2:1 OR MORE' 
IF(QX =>.337)AND(QX =<.345)LPRINTTAB(30);"SWR 2:1 OR LESS' 
IF(OX<.245)AND(QX>.242)LPRINTTAB(30) .1.7:1-2.0:1 . 
IF(QX<.242)AND(QX>.240)1PRINTTAB(30)"OVER 3.0:1" 
IF(QX ->.245( AND)QX =<.248)LPRINTTAB(30);"1.6:1 OR LESS' 
IF(QX=>.2482)AND(QX=<.251)LPRINT TAB(30);"SWR 1.4:1 OR LESS 

1370 IF( 000.2519)AND(QX =<.2542)LPRINTTAB(30);'SWR 2.2-1.8:1 ' 
1390 IF(QX =>.2543)AND(QX=<.256)LPRINTTAB(30);'SWR 2.7-2.2:1' 
1410 IF (QX=> .257) AND (QX =< .259) LPRINT TAB(30);  "SWR IS 3:1 
OR MORE' 
1430 IF(QX =>.35)AND(QX=<.38)LPRINTTAB(30);'SWR 2:1 OR MORE' 
1435 IF(QX>.161)AND(QX<.1625)LPRINTTAB(30) .2.1:1-2.5:1' 
1445 IF(QX(.167)AND(QX>.164)LPRINTTAB(30)"1.7:1-2.1:1 . 
1450 IF(QX=>.167)AND(QX =<.174)1,PRINTTAB(30);"SWR 1.6 OR LESS' 
1470 IF (DX.> .1258) AND (0)(=< .128) LPRINT TAB(30);"SWR MIN. 2. 
5:1' 
1490 IF (QX .> .124) AND (QX .< .125) LPRINT TAB(30);"SWR 2.2-1. 
8:1 . 
1495 IF(QX<.122)AND(QX>.120)LPRINTTAB(30) .1.5:1 OR LESS" 
1510 IF (QX=> .122) AND (QX fl< .1237) LPRINT TAB(30);"SWR 1.5:1 
OR LESS' 
1530 IF (QX.> .900) AND (C)X.< .947) LPRINT TAB(30);'SWR 2.5-2.2: 
1. 
1540 IF(QX=>.047)AND(QX=<.048)LPRINTTAB(30)'SWR 1.6:1 OR LESS" 
1545 IF(OX=>.0481)AND(QX=(.051)THENLPRINTTAB(30) .SWR 1.6-2.0' 
1N:s! F(QX>.0239)AND(QX<.0243) THEN LPRINT TAB(30);"SWR 1.5:1 OR 

1570 NEXT 
1575 IF(A=148)AND(CQ=0)THEN2020ELSE IF(A=148)AND(CQ=1)THEN2010 
1580 IFHL$(>""AND A=29.3 THEN 2020 
1590 CLS:GOSUB 1740 
1600 GOTO 990 
1630 DATA 3.5,3.55,3.6,3.65,3.7,3.75,3.8,3.85,3.9,3.95,4.0 
1650 DATA 7.0,7.025,7.050,7.1,7.125,7.150,7.2,7.225,7.250,7.275, 
7.3 
1670 DATA 14.0,14.05,14.1,14.15,14.2,14.225,14.250,14.275,14.3,1 
4.325,14.35 
1690 DATA 21.0,21.1,21.2,21.250,21.3,21.325,21.35,21.375,21.4,21 
.425,21.450 
1710 DATA 28.3,28.4,28.5,28.6,28.7,28.8,28.9,29.0,29.1,29.2,29.3 

1730 DATA 146,146.2,146.4,146.6,146.8,147,147.2,147.4,147.6,147. 
8,148 
1740 LPRINTSTRING$(40,45) 
1750 LPRINT 'II OF WAVES .,"FREQUENCY .,'SWR" 
1790 LPRINTSTRING$(40,45) 
1795 IF C>OTHEN 1830 
1810 IF AB>0 LPRINTTAB(42) .SWR ON 160 METERS 1.8:1 OR LESS":LPRI 
NT' 
1830 C=C+1:IF C=1 LPRINT TAB(42)   80 METERS   
1840 IF(C=6)AND(HL$<>"*ITHENRETURN 
1850 IF C=2 LPRINT TAB(42)   40 METERS   
1870 IF C=3 LPRINT TAB(42)   20 METERS   
1890 IF C=4 LPRINT TAB(42)   15 METERS   
1910 IF C=5 LPRINT TAB(42)   10 METERS   
1930 IF C=6 LPRINT TAB(42)   2 METERS   
1950 LPRINT' 
1970 IF(C=3)AND(AB=1)THEN 1990ELSE RETURN 
1990 LPRINT'SWR FROM 14.1 TO 21.5 IS OVER 2.5:1":LPRINT'SWR FROM 
28.8 TO 29.5 IS 2.2:1 OR LESS":LPRINT'SWR ON 2 METERS IS 1.5:1 
OR LESS' 
2010 LPRINT  .:LPRINT"... END OF COMP 
UTATIONS .:END 
2020 PRINT:PRINT'DO YOU WANT TO ALTER THE DETUNING STUBS FOR 20-
10 METERS (Y/N)":INPUTDS$:IF DS WN'THEN2040 
2022 CLS:CT=CT+1:IF CT<2THEN OF=FQ 
2025 TM=1:C=2:RESTORE:INPUT'RESONATE 100 KHZ HIGHER OR LOWER (H/ 
L) .;HL$:IF CT>1THENFQ=QF 
2026 IF HL WL .THENFQ=FQ-.10:IFFQ<3.45THENCLS:PRINT'STUBS WILL B 
E TOO LONG . :GOT° 2020:ELSELPRINTTAB(42) .   REFIGURE 
FOR 100 KHZ LOWER   ..GOTO 930   
2027 IF HL WH .THEN FO=FQ+.10:LPRINTTAB(42) .   REFIG 
URE FOR 100KHZ HIGHER   ':GOTO 930 
2040 CLS:LPRINT .CALCULATIONS NOW COMPLETE' :END 
2050 REM NO FEEDERS 160-40 ONLY 
2055 NF=1 
2070 Q  (1005/FQ)/4 
2090 FD = ()Q-J).4)/2 
2110 IF FD ( 0 THEN FD = 0 
2130 RETURN 
2150 END 
2170 LPRINT"FLATTOP',"TOTAL LN",'PER SO","FEEDR LN(MAX)" 
2190 LPR1NTSTRING$(63,45) 
2210 LPRINT FL,TW,:IF(BQ=1)0R(MQ=1)LPRINTO,FD 
2215 IF LE=1LPRINT'PULL SLIGHT OVERLENGTH THROUGH TO CREATE FEED 
POINT . :LE=0 
2230 IF CQ=1LPRINT,EL 
2250 LPRINT'  ':IF MQ=1THENGOSUB4000:RETURN 
2270 LPRINT"STUB LN',"2 SD', '2 SD" 
2290 LPRINTSTRING$(40,45) 
2310 IF CQ=1LPRINT,L,W:GOSUB4000:RETURN 
2330 IFBQ=1LPRINT SL:GOSUB4000:RETURN 
2340 LPRINT'FEEDPOINT SPACING . 2 - 4 INCHES' 
2999 END:REM QUAD SCHEMATIC 
3000 LPRINT .+ + + + + + ++ + + + + + + + + + + + +" 
3010 LPRINT .+ 
3020 LPRINT .+  (FLAT TOP)  r" +' 
3030 LPRINT"+  +" 
3040 LPRINT"+  ALL WIRE INCL FEEDERS  +' 
3050 LPRINT"+  THHN  # 14  +' 
3060 LPRINT'+  INSULATED STRANDED 
3070 LPRINT"+  +' 
3080 LPRINT .+ + + + + + + + + + + + + + + +  +' 
3090 LPRINT . •  +' 
3100 LPRINT'  FEEDERS =======>  •  +" 
3110 LPRINT"  •  +' 
3120 LPRINT . 50 OR 75 OHM COAX  •  a' 
3130 LPRINT"  AND STUBS  •  +" 
3132 IF(MQ=1)0R(C0=1)THENLPRINT . FEEDPOINTS   >  C 

C  <   
3135 IF 540.0 THENLPRINT" ':RETURN 
3140 LPRINT'  FED AT   
3150 LPRINT"  POINTS  C  •  --->  C 
3155 LPRINT" 
3180 LPRINT . •  ALL STARS 
3185 LPRINT"  •  ARE DETUNING 
3190 LPRINT'  STUBS 
3200 LPRINT . .:RETURN 
3999 END 
4000 LPRINT"  ":LPRINT ".. ALL VALUES ARE GIVEN 
IN FEET': RETURN 

Ot. 
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NE W MFJ-102 SOLID STATE  

Because you and the 
leadiig radio manu-
facturers want the 
best-performing, the 
best ooking antenna; 
Centurion has grown 
to be the Duck leader. 
We've developed 
many smaller antennas 
to make the hand-
held radio perform 
better, and now the 
newest duck...the Tu' 
Duck "mini". It's 
shorter (about 3") yet 
it's a lull 1/4 wave 
radiakor on VHF 

Actual Size 

SEE US AT THE D7ON HAMVENTION 
LVAPP 'If JYN 

ANTENNAS 

CENTURION 
Phone 402/467-4491 
Telex 48-4377 CENTURION LCN 
P.O Box 82846 Lincoln, NE 68501 2846 

••••• 102 

24 HOUR DIGITAL CLOCK 
Switchable to 24 hour GMT or 12 hour format. ID timer. 
Seconds readout. Bright BLUE .6" digits. Alarm, snooze, 
lock functions. Power out, alarm on indicators. Assembled. 

Now you can switch to either 24 hour GMT 
time or 12 hour format! Double usefulness. 
Switchable "Seconds" readout for accuracy. 
ID timer. Alerts every 9 minutes after you tap 

the button Also use as snooze alarm. 

"Observed" timer. Just start clock from zero 
and note end time of event up to 24 hours. 
Alarm. For skeds reminder or wake up use. 
Synchronizable with WWV. 

Fast/Slow set buttons for easy setting. 
Big, bright, blue digits (vacuum fluorescent) are 

0 6' or easy on the eyes, across the room viewing. 

Lock function prevents missetting. 
Operates on 110 VAC, 60 Hz (50 Hz with 

simple modification) UL approved. 
Handsome styling with rugged black plastic 

case with brushed aluminum top and front. 

Switch to 24 hour GMT 
or 12 hour format! 

ID timer. Seconds readout. 
Bright BLUE .6 inch digits. 

'329' 
Sloping front for easy viewing. 6x2x3'.. 
Order from MFJ and try it — no obligation. If 

not delighted, return it within 30 days for refund 
(less shipping) One year limited warranty by MFJ. 
Order today. Call toll tree 800-647.1800. Charge 

VISA. MC or mail check, money order for $32.95 
plus $4.00 shipping/handling for MFJ 102. 

Put this new improved MFJ digital clock to 
work in your shack. Order today. 

CALL TOLL FREE ... 800447-1800 
Call 601 323 5869 for technical information, or 

der/repair status. Also call 601 323 5869 outside 
continental USA and in Micsiscipoi 

ENTERPRISES, 
IN  

Box 494, Mississippi State, MS 39762 

I. 

Free UPS shipping 

on orders over 

$100.00 

SEE YOU AT DAYTON HAMFEST' 

KE N WO OD 

R. L. DRAKE 

IC OM 
TorrEN_TEc 
Fj AND MORE! 

CALL FOR QUOTES 

.0 

2 locations open Mon-Sat 

10 am 'til 6 pm 

Thurs & Friday 'til 9 pm 

HD73 ALLIANCE 
$99.95 

TR8400 KENWOOD 
$385.00 

3TBA HUSTLER 
$189.95 

MFJ 989 
$269.95 

VISA 

Mich. res. add 4% 

HAM 

RSL SHACK 

2 locations 

1207 W. 14 Mile Road, Clawson MI 48017 

313-435-5660 
31155 Plymouth Road, Livonia MI 48150 

313-522-4232 
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Fiat-top 
257.70 

Full-Wave 80-Meter 
Total 
Wire  Length/Side 
283.10  64.42 

Feeder Length 
(Max) Each 
20.30 

Full-Wave 40-Meter (Miniature Quad) 
Total  Feeder Length 

Flat-top  Wire  Length/Side  (Max) Each 
138.62  141.55  34.65  1.5 

Table 1. Full-size quad dimensions for 80 and 40. 

15, and 20. (It better have, 
with the total cost of the 
beam, tower, thrust bear-
ing, rotor, and accessories 
needed to use it including 
190 feet of half-inch hard-
line tipping the 2000-
dollar figure compared to 
about 15 dollars worth of 
wire and coax!) 
Now came the clincher. 

Joe mused, "It's too bad the 
thing will not operate satis-
factorily on all or most 
bands without a tuner. With 
all the buttons and switches 
at your shack, Rich, a tuner 
would drive you nuts." 
His observation was sad-

ly true. I have spent a great 
deal of time building all my 
"junque" behind wood 
panels, and my brand of op-
eration would be greatly 
hampered by such an ac-
cessory. This situation was 
basically also true for Joe. 
Seems that neither of us 
was satisfied to just stand 
our equipment on desks 
where troubleshooting and 
disconnecting would be 
easy! 
We finished that long 

Saturday, satisfied that this 
German fellow was terrific 
for 80 CW and 40 phone 
with the length cut for 3.6 
MHz. 
Joe called me a day or so 

later and in sorrow ex-
plained to me that he could 
not make the full-sized 
quad fit his property, nor 
could he fit one cut for 40 
as the lowest band. He 
asked if I could program my 
computer for some possible 
compromise, feeding it the 
swr and length measure-
ments we had gathered and 
recorded (thanks to Joe's in-
sistence). It took about two 

weeks with usable spare 
time to get the TRS-80 to 
spit out a configured com-
promise for Joe's applica-
tion—a quad 24' X 32', with 
40-meter phone as the low-
est usable subband. This 
quad had two "stubs" drap-
ing down 13 feet each, 
meeting the RG-59/U coax. 
Further possible complica-
tions were that we could 
raise this only 15 feet high 
on one end, 8 feet high on 
the other, and one leg ran 
parallel and nearly against 
his rain gutter! Guess what? 
With minimum stub trim-
ming, the thing not only 
took off at 1.2:1 on 7250 
and was under 2:1 on 10 and 
15 as well, but it was just a 
bit of a problem on 20. 
In the next few weeks, we 

both piled up reports and 
pleas to send the specs of 
the monster to numerous 
hams who indicated their 
wishes to own a copy of this 
performer. Joe's "little 
cutie" was super on 40, in-
triguing on 15, and devilish 
on 10. He had wonderful re-
ports from far-away places 
that he could hardly copy 
on his dipoles. While my 
family and I were vacation-
ing last summer in New Eng-
land, I had daily contacts to 
home with five of my local 
friends, including Joe. On 
40, he constantly had the 
superior signal to the other 
four on our rig in Dad's 
motor home. My folks and 
my wife, all hams as well, 
noted this. Dad made an 
appointment to have a quad 
erected at his place when 
we got home! 
One day, near the end of 

the summer, Joe again 
nailed me with a challenge 

which turned out to be a 
personal vendetta: "Do you 
think we could allband this 
thing? You don't need it 
with your beam, but it 
would be a blessing to a lot 
of hams who are short on 
real estate and whose 
pocketbooks cannot justify 
a tuner." 

The antenna was so good 
that I could not resist try-
ing. It is clearly the best 
that I have ever had the 
pleasure of using. 

I decided that maybe one 
could feed the square, or 
"flat-top," of the antenna 
with different lengths of so-
called stub wire much the 
same as several inverted-
vees are fed with the same 
coax, assuming the rf would 
travel the least-resistance 
pathway. This is not only 
untrue with the quad con-
figuration, but it also 
fouled up everything about 
the antenna, complete with 
lowered receive capability. 
I was giving it up as a bad 
job when Joe saved the day. 
He made some tests that 
concluded that the stub 
principle of my computer's 
origin could be the key, that 
coupling to these stubs in a 
capacitive way might yield 
compromise pathways to rf, 
and that its being a voltage-
fed antenna just might al-
low this effect to work. I al-
tered the computer pro-
gram to make theoretical 
tests on the possibility. It 
projected swr's indicating 
that we might have some-
thing. 

The bottom line turns out 
to be the following: Erect 
the quad with 3.9-MHz 
math in the flat-top. The 
total amount of wire should 
be figured for 3.55 and the 
difference between these 
two plus 60% of this dif-
ference shall drape down 
like tuned feeders, being 
spaced with a 2-3-inch con-
stant. Altering this constant 
spacing does definitely af-
fect the necessary feeder 
length—we chose this par-
ticular constant. 
Table 1 presents con-

struction data to those who 
want to stop reading right 
now and go to work! 

As depicted in Table 1, 
the full-sized antenna will 
perform superbly from 160 
through 40 meters, on 10 
meters, and is flat on 2! The 
trick (for me, at least) was 
what we did next. Joe and I 
installed a pair of auxiliary 
wires from the coaxial feed-
point, and free-hanging on 
their other ends. With a lit-
tle care in pruning these, 20 
and 15 meters finally came 
into use for my touchy 
solid-state finals, showing 
about 1.6:1 swr or better on 
the phone subbands. This is 
alterable to suit your 
desires. These "free stubs" 
are about 40% of the 
length of the tuned feeders 
for starters, or about 8.2 
feet. I must add that this is 
only valid on the 80-meter 
quad; the lengths for these 
free stubs would be too 
short for capacitive value 
on the miniature or con-
figured versions. 

So, now over three years 
later, we have ended up 
with four distinct design 
versions: 
1) A tribander for 160 
through 40 meters (being a 
half wave on 160; it radiates 
well). 
2) An allbander, including 2 
meters, with appropriate 
stubs. 
3) A mini-quad, full wave on 
40 meters, fine on 15 and 
10, and still flat on 2. 
4) A configured version, 
rectangular in shape, show-
ing some directivity, good 
on 40, 20, 10, and 2. The 
configured version, I 
believe, will be of interest 
to many because of the 
relatively small amount of 
real estate necessary for its 
use. For a compromised 
setup, it seems to operate 
without compromise! 

The general methodol-
ogy for the configured, 
smaller-than-formula an-
tenna, is: L =1005/F, where 
the length of antenna in 
feet is equal to 1005 divided 
by the frequency in MHz 
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Int-oduc ng incredible  accuracy at an incredibly 
affordabe price: The Command Series RF-3100 
31-band AM FM/SW receiver!' No 
other shDrtwave recei‘kr brings in 
PLL qJartz synthesizec tuning and 
all-band digital readoil For as low a 
prbe.; The tuner tracl and "locks"  r 111144 1111111111111mmi;"  

;  
1;; ;1 

onto your sigial, and tiE 5-digit dis-
play sh ms exactly wfsait frequency 
you're on. 
ThEre are other ways tt-e RF-3100 

commands the airways: It can travel 
the ful length- of the st-ortwave band 
(that's 1.3 tc 30 MHz). t ellmirates intarference when 
stations overlap by na-mwing the broadcast band. 
It improves reception ii st-cng signal areas with RF 
Gain Control And the RF-3100 catches Morse 

•i  TriTiT 

! MN 

ccrrrnunications accurate y witi BFO Dtch Control. 
Want to bring in your favorite programs without lifting 

a finger? Men cons char the Pa- sonic 
RF-6300 8-band AM 'FfvliSW re:eiver 
(1.6 to 30 MHz) has -nicrocompLterized 
preset pushicutton tuning, for Ycgram-
ming 12 different broactasts, 3" "he 
same broaccast 12 days in a rove. Auto-
matically. tt even has a quartz alarm 
clock that turns the rad o on and off to 
play your twirite broar_casts. 
The Command Ser es laF-3- 00 and 

RF-6300. Two more vk.ys to roam the 
pLe at tt-e speed of sourd. Only from Danaso(1 c. 
Shortwave reception will vary with antenr a, -deather ccncit ons, operat )r 
g graPhIC location and other factors. Ar ocsode antenna --lay te reqt ired for 
rnLxinum shortwave reception. 

Baed on a comparison of suggested retail prices. 

This Panasonic Command Series 
shortwave receiver brings the state of the art 
closer to the state of your pocketbook. 

111111 .11111111111 .111111 r."1" 1"........ 7 1111111 .1111 .111 r 3 . 

IF-31011 

•••  •  „0,  sck,  

*le  I 
M I MS  VOi o.  W O W 

With PLL Quartz Synthesized Tuning and Digital Frequency Readout. 



(this, of course, is the stan-
dard formula for the total 
length of any quad). 
FL = 2W + 2L; in this, the 
flat-top is equal to twice the 
available width plus twice 
the available length. 
ST =(L — FL)/2; each stub is 
equal to the total formula 
length minus the available 
flat-top length, the differ-
ence divided by two. 
The configured quad 

should have the minimum 
parameter that either two 
parallel legs should be no 
shorter than 50% the length 
of the longer two. We also 
found that any measure-
ments of available space 
should be at least 50% the 
formula length for any one 
side of the lowest band 
chosen, no matter which 
version is used. I must point 
out here that all of the 
above are solidly flat across 
the whole of that dreaded 
11-meter band! 
There is no negativity in-

tended to those wonderful-
when-needed boxes, the 

NEW ... $139.95 

tuners, but all the above 
findings were recorded with-
out their use. We did hook 
my tuner to the wire, just to 
make sure one could be 
used, and had no trouble at 
all. One note: The minia-
ture quad (a full wave on 40 
meters) should be calculat-
ed the same way as the big 
one; use 7.1 (twice the 3.55 
constant) in the loop for-
mula. Then redo with 7.25, 
and subtract the two. The 
difference cut in half makes 
each feeder to be spaced 
2-3 inches and fed with 
coax. 

Computer Program 

My program is in the 
hands of many hams who 
have asked Joe and me to 
please send to them the 
specs on the quad. Almost 
every query was as a result 
of response to these hams 
having been on the receiv-
ing end of our "American-
ized quad." I must admit 
that I delight in having a 
ham's visit to my shack 

topped off with a printout 
for him of his choice of 
quad versions. 
It is for this reason that I 

included the program with 
this article. It could be 
shortened for simplicity, 
but then only the program-
mer could enjoy or even 
use it. With this, one can 
run off the math for various 
frequencies and note the 
resonance changes on the 
other bands. I have allowed 
for the computer to demon-
strate how the swr should 
change if one should alter 
the detuning stub length 
for 20-15-10 operational 
changes. 
In case there is no printer 

available, the program 
could be typed over, chang-
ing all LPRINT commands 
to PRINT; however, line 140 
contains POKEs to select 
either mode almost as com-
fortably. Line 35 ensures 
the normal condition. The 
math in various lines calcu-
lates values for each anten-
na version, as outlined pre-

NEW 
MORSEMATIC' 
MM-2 KEYER 
THE MORSEMATIC KEYER BY 
AEA HAS BEEN PROCLAIMED 
BEST OF ALL PADDLE KEYERS 
ON THE MARKET 

Now you can get all the features of the world's first and still best microcomputerized 
keyer at a 30% reduction in price. The new model MM-2 has all the outstanding 
features of the MM-1 predecessor such as dual microcomputers with copywritten 
software, 500 character soft-partitioned ' memory with editing, exclusive beacon 
mode, exclusive automatic speed increase trainer mode, and exclusive automatic 
serial number generator. In addition, the M M-2 comes complete with CMOS memory 
and provisions for internal memory keep alive battery. The MM-2 operates from 
external 12 VDC at approximately 350 Ma. 

ACCESSORIES: 
Model AC-1 600 Ma 12 VDC Wall Adaptor   $1 4.9 5 
Model ME-2 Memory Expansion (2000 Total Morse Characters)   $3 9.9 5 

If you have heritated buying the best because of price, you need to wait no longer, 
the best is now available in an improved form at a price you can afford. 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

call or visit: 

AEA 
Brings you the 
Breakthrough! 

Radios Unlimited 
1760 Easton Avenue 
Somerset, N.J. 08873 
(201) 469-4599 

viously. The decimal com-
parisons in lines 1110 
through 1550 were made 
from proportions calculat-
ed from our swr findings; 
lines 1630 through 1730 
contain eleven frequencies 
from each band tested for 
swr prediction. Lines 1810 
through 1990 allow heading 
printing; lines 2170 through 
2330 print findings under 
correct categories depend-
ing on user selection of an-
tenna type; and 3000 
through 3200 print out the 
schematic of each possible 
design. 
Neither Joe nor I profess 

to be any sort of expert on 
antenna theory. We have, 
however, built many anten-
nas, and to date, we feel 
that this is the best and prob-
ably least-expensive an-
tenna one can use. It has 
performed well on the DX 
bands and superlatively on 
the rest. Has anyone got the 
real estate and equipment 
to stick up a full-wave on 
top band?M 

BEEPER III 

The Professional Touch 
Comes To Amateur Radio 

See our review in the Aug-81 Issue of 73 
Magazine. Add "The Beep" to your 
transceiver! 

BP-3A Complete with case, cable, 
Standard 4-pin connectors 39.95 pp 

BP-3B As above except without 
connectors. Add your own. 36.95 pp 

BP-3C Circuit-board version for 
custom installation. 

AD-3 

Real-World Apple• 
Interface Card 

29.95 pp 

AID, D/A Conversions, 16 10 Ports, 2 Pro-
grammable Timers. With Diskette, Rib-
bon Cables, Manual. 
$199 pp Equipment 

Fans 
Factory Fresh 
From $22.30! 
Write for a list! 

Dealer Inquiries Invited. All Items 
Postpaid in U.S. Ohio Residents add 6% 
Sales Tax. Apple is a TM of Apple Com-
puter, Inc. 

MFfI5Cfill INC. 
3148 Dort Dove • Dayton. Oroo 45418 

85 
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WATTS 800-327-3364 
)1. 

THE LEADER IN 
COMMUNICATIONS 

ASTRO 150 $975.00 
MATCHING POWER SUPPLY 179.95 
MATCHING ANTENNA TUNER 189.95 

General Frequency Range 
160 Meter Band-1.8-2.4 MHz 
80 Meter Band-3.0-4.5 MHz 
40 Meter Band-6.0-8.3 MHz 
20 Meter Band-13.8-16.0 MHz 
15 Meter Band-20.8-23.0 MHz 
10 Meter Band-28.0-30.0 MHz 
Model 150 only 
, Model 151 only 

G.S.C. REGULATED 
Power Supplies 

Model  List  Sale 

IV  24.00  18.00 
6-R  71.00  55.00 
10-R  92.00  67.00 
20-R  116.00  87.00 
35-R  227.00  161.00 

U.S. DISTRIBUTOR 

FOR F9FT 

TONNA ANTENNAS 

CALL US 

Prices Or Specifications 

Are Subject To Change 

Without Notice 

5 1 01 B  I 

7201 N.W..12th ST. 
MIAMI, FLORIDA 33126 

1-305-592-9685 0-305-763-8170 

WE ALSO CARRY MANY 
MARINE & AIRCRAFT RADIOS 

HF/SSB 
PORTABLE 

RADIO STATION 
100 WATT 
115/230V 

50/60 Hz AC 
OR 12V DC 

IS AVAILABLE 

DIPLOMAT 150 

BATTERY PACK CHARGER 

BIRD WATT METERS & ACCESSORIES 
LARGEST SELECTION IN THE EAST 

HAL Communications Corp 

FREEDOM PHONE 
BEARCAT SCANNERS 

MIRAGE AMPLIFIERS 

THE DRAKE LINE 

1/4 WAVE MAG 
LIST 24.95 
N&G PRICE 15.00 

BIRD 43 152.00 
All Bird Prod. in Stock 

II  ALL PRICES ARE SUGGESTED RETAIL PRICES • PLEASE CALL FOR QUOTES.  1111 

1001 



SOME BASIC MATH 

"BASIC" COMPUTER LANGUAGE 

COMMUNITY MAILBOX 

CONTEST DUPE SHEET 

MESSAGE EDITOR 

24K BATTERY-BACKED MEMORY 

FROM MICROLOG 

START WITH 
THE FANTASTIC 
ATR-6800 SYSTEM 
FOR RTTY/CW 

PLUS! 
— Write and load programs in easy to use 
"BASIC". 

— Enter, store, replay, delete etc. individual 
messages remotely. 

— Did you work him or not? When? etc. or use for 
personal station log. 

— Create perfect message quality text with 
editing capabilities. 

— Never lose your MAILBOX, station LOG, DUPE 
sheet or program. 24K = 24576 characters. 

The most complete communications system available today 
(or for years to come!) 

With the addition of this one internal multi-function board and 
basic module to your ATR-6800, ALL of the above features are 
available, as well as the superior RTTY/CW performance in 
one attractive RFI PROOF package. 

Factory installed for $599, contact us for 
scheduling at 18713 Mooney Dr., Gaithers-
burg, Md. 20879. Tel. 301-258-8400. 
ATR-6800 with 9" video $2,495. .-51 

INNOVATORS IN DIGITAL COMMUNICATIONS 

MICROLOG 
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Community Mailbox (For RTTY and CW) 

Our new expanded mailbox program stores all 
messages in a NON-VOLATILE battery-backed 
memory. Which means that you don't lose-it-all if 
the power is shut off! A total memory of 24576 

• Open MAILBOX for 
messages 
• Close MAILBOX 
• Recall specific 
messages 
• Delete specific message 

characters is available for messages. Here are 
some of the remote commands for the ATR-6800 
mailbox. 

• Send message 
directory 
• De-activate MAILBOX 
system 
• Send operating in-
structions 

Contest Dupe Sheet & Personal Station Log 

• Request 1 of 10 
billboard messages 
• Change operating speed 
• Beacon mode 
• User assigned key words 

Also utilizes the 24k character battery-backed 
memory for permanent storage. Variable format 
allows for short "CONTEST" type entries with 
auto-assigned consecutive number & time with 
worked/not worked and automatic "CALL & LOG" 

Message Editor 

features. Or, use a longer format for some per-
sonal info on each new QS0. You'll have instant 
recall of his name, 0TH, & rig as well as the date & 
time of the last QS0. 

Now you can generate professional quality mes-
sages with our Message Editor program. 

• Full cursor control 
• Screen scroll 
• Readout of remaining buffer area 

24K Internal Memory 

Insert blocks of text and make spot corrections. 
Here's a list of some of its features: 

• HELP file display 
• Local print 
• Tape dump 

24576 BYTES or characters of storage for you to 
run your BASIC programs, keep the station log or 
implement the MAILBOX. The internal battery will 
maintain ALL this memory as well as the normal 
ATR-6800 "HERE-IS" & parameter storage for up 

"BASIC" Language 

to a week. And, there's no need to keep the ATR 
on for one night to charge the battery. We've pro-
vided a jack for you to plug in an external low cur-
rent 6 to 15 volt DC source for charging. (We have 
a small wall transformer power supply available.) 

Commands  

LIST 
LLIST 
RUN 
NEW 
ATR 

Statements 

REM  END 
DIM  GOTO* 
DATA  ON..GOTO* 
READ  ON..GOSUB* 
RESTORE IF..THEN* 
LET*  INPUT 
FOR  PRINT* 
NEXT  LPRINT* 
STOP  PATCH 
GOSUB*  RETURN 

*Flags statements that may be used in the direct 
mode (No statement numbers) 

Math Operators  Relational Operators 
— Unary negation  = Equal 
* Multiplication  <> NOT equal 
/ Division  <  Less than 
+ Addition  >  Greater than 
— Subtraction  < = Less than or Equal 

> = Greater than or 
Equal 

Functions 

ABS 
INT 
AND 
SGN 
CHR 
USER 
TAB 

Line Numbers may be from 0001 to 9999 
Variables Simple Variables  Single 

alphabetic or 
Single 
alphabetic and a 
single digit 
Single alphabetic 

Backspace 
Line delete 
Panic Button 

Arrays:  One or two 
dimensions 

Backspace 
Delete 
Should bring back to the 
READY mode regardless of 
what the BASIC user program 
is doing. 

NOTE: With the addition of this total package all of the programs con-
tained in applications module one are internal to the ATR-6800 except 
SSTV. In other words, you do not need an external module in the com-
munications mode. "Basic" and Message Editor programs are, however. 
provided in a new applications module. (A separate SSTV module is 
available for $49.95 if ordered with this package.) 

...See List of Advertisers on page 130 
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V -J 

POWER MEASUREMENT 
AT 13.8V DC 100 

90 

80 

3 70 

is— 60 

iZ 50 

0 40 

30 

220 
10 

2 METER 90 WATT OUTPUT 
AMPLIFIER WITH 18 DB GAIN PREAMP 

Model 90PL  gm nc* 
FOR ONLY  az.au 

a') 

2 3 4 5 6 7 8 9 10 
POWER INPUT N WATTS 

POWER CHART 

FACTORY DIRECT  PLUS SHIPPING 

• FREQUENCY range 144  148 MHz 
• OPERATION FM or SSB (completely linear) Class AB1 
• RF DRIVE I to 30 watts 
• KEYING RF activated with high quality relays 
• SSB operation built in delay 
• POWER REQUIREMENTS typical 10 watts drive. 13 amps at 138 VOC 
• IDLE current 20 mills 
• MOBILE or FIXED operation 
• PREAMP 1808 gain minimum 
• NOISE FIGURE less than 1 5 013 
• PREAMP KEYING independent — separately Elf activated relays 
• CONSTRUCTION wrap around aluminum heat sink 2 pieces 
360 degrees cooling 

• SIZE 7"(w)  610 a 3"(h) — WEIGHT 3 lbs 9 ozs 
• IMMEDIATE SHIPMENT 

SPECIAL OFFER 

Matching Power Supply  PLUS SHIPPING 
15 AMP SUPPLY wt 13 lbs sire 8-(w) e 5"(b)  6"(d) 
IMMEDIATE SHIPMENT 

ALL PARTS AND LABOR WARRANTED ONE FULL YEAR 

VJ9OPL Amplifier 0139.95 plus 03.00 shipping 

VJ15 POWER Supply 899.95 plus $7.00 shipping 
'Prices USA only 

VISA, MASTER CHARGE, M.O. or C.O.D. • PHONE (713) 477-0134 

V-J PRODUCTS, INC. 505 East Shaw, Pasadena, Texas 77506 
SERVING THE ELECTRONICS INDUSTRY SINCE 1965 

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 
• ARMS 
• WIRE 
• BALUN KIT 
• BOOM WHERE 
NEEDED 

2 element 2-meter Quad N/C or 
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 

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 
23 Elm Park, Groveland, MA 01834  (617) 372-3442 
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IS OlarrIP I. _ for soldering 
control and convenience 

temperature control 
50W iron maintains any temperature 
between 400-750 °F with ± 2% 
accuracy to solder delicate com-
ponents without damage. Allen key for 
temperature adjustment included. 
Heats in 45 seconds, indicated by ther-
mostatically controlled lamp. 
Production 50 — No. 7200 

cordless convenience 
High capacity nickel cadmium battery 
power lets you take low-voltage solder-
ing anywhere! Complete recharge in 
3-4 1/2 hours. Partial recharge in less 
time. Isolated tip design with a wide 
range of "snap-in" tips available. 
Quick Charge — No. 7700 

Available at most electronic 
parts distributors. 

WAHL CLIPPER CORPORATION 
ORIGiNATORS OF PRACTICAL CORDLESS SOLDERING 

Sterling, Illinois 61081 • (815) 625-6525 
"Manufacturing Excellence Since 1919 -

THE LAST WORD IN 
READERS 
THE NEW 
_AVA_ 
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 

• OPERA—ES FROM 12 V.D.C. 

For AEA Readers or other 

AEA Products. call or visit: 

AEA 
Brings you the 
Breakthrough! 

Britt's 2-Way Radio 
Sales & Service 

2508 Atlanta Street 
Smyrna, Ga. 30080 
(404) 432-8006 
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When it comes to 

AMATEUR 
RADIO QSL's 

it's the 

ONLY BOOK! 
US or Foreign Listings 

111113001 c  cs 
Here they are!  The latest editions. World-
famous  Radio  Amateur  CallbookS,  the 
most respected and complete listing of 

radio amateurs.  Lists calls, license classes, 
address information. Loaded with special 

features such as call changes, prefixes of 
the world, standard time charts, world 
wide QSL bureaus, and more.  The U.S. 
Edition  features  over 400,000  listings, 

with  over  70,000  changes  from  last 
year.  The  Foreign  Edition  has  over 
370,000  listings,  over  60,000  changes. 
Place your order for the new 1982 Radio 
Amateur Calibooks, available now. 

Each  Shipping  Total 

US Callbook 

Foreign 
Ca111500 

$15.95  $3.05 $22.00 

$17.95  $3.05 $21.00 

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

Order from your dealer or directly from 
the publisher. All direct orders add shipping 
charge.  Foreign residents add $4.55 for 
shipping. Illinois residents add 5°o sales tax. 

I AMATEUil RAD.0 

SPECIAL LIMITED OFFER! 
Amateur Radio 
Emblem Patch 

only S2.50 postpaid 

Pegasus on blue field, red lettering. 3" wide 
x 3" high. Great on Jackets and caps. 

ORDER TODAY , 

RADIO AMATEUR I I 

call book INC 

Dept.  B 

925 Sherwood Drive 
Lake Bluff, IL 60044, USA 

,,See List of Advertisers on page 130 
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SATELLITES 
PHASE IIIB PROGRESSES 

The long-awaited launch of the Phase IIIB amateur satellite is now 
set for July 6, 1982. It has been nearly two years since the original 
Phase III satellite was destroyed when its Ariane launch vehicle ex-
ploded shortly after liftoff from the European Space Agency (ESA) 
launch facility in French Guiana. Supporters of the amateur space 

program are hoping fervently for a more successful outcome this 
time. 

The first four launches of Ariane were test flights, and the AMSAT 
Phase IIIA bird had the misfortune of riding aboard the ill-fated sec-
ond test launch. Since then, Ariance has flown successfully twice, 

and is now considered to be an operational launch vehicle. The 
Phase IIIB satellite will be a passenger on Ariane's second opera-
tional flight. 

The Phase IIIB satellite is quite similar to Phase IIIA, but there are 
some differences. The on-board rocket motor, which is used to 
boost the satellite from its initial low orbit into a high elliptical orbit, 
is now a liquid-fuel device, as opposed to the solid-fuel design on 

IIIA. An additional communications transponder is included as well, 
a so-called "Mode X" transponder, with an uplink in the 23-cm band 
and a downlink at 70 cm. Phase IIIB will also carry a Mode B tran-
sponder, with its 70-cm uplink and 2-meter downlink. 

The high orbit of Phase IIIB has several benefits. For much of the 
world, the satellite will be above the horizon, and available for com-
munication, for hours at a time, rather than for 20-25 minutes as in 
the case of previous amateur birds. Tracking will also be simplified, 
since the satellite will appear to move quite slowly across the sky. 
The major disadvantage of the high orbit is that reliable communica-
tions through Phase IIIB will require a higher effective radiated 

power (erp) than the low-orbit satellites required. Estimates range 
from 500-1,000 Watts for Mode B to 1,000-2,000 Watts erp for Mode X. 
These levels can be achieved with reasonable amounts of power and 
high gain antennas. 

AMSAT Satellite Report (ASR), a biweekly publication, is now run-

ning a "Phase III Countdown" article series to keep those interested 
in amateur satellites apprised of the events leading up to the Phase 
IIIB launch. Subscriptions to ASR are $18 a year. Write to Satellite 
Report, 221 Long Swamp Road, Wolcott CT 06716. 

THE RADIO SPUTNIKS 

The communications transponder aboard RS-5 has been active, 
at least part of the time, since early February. RS-5 shares its com-
munications passband with RS-6, and it appears that the RS-5 tran-

sponder is turned on only when there is no possibility of interference 
with RS-6. 

Satellite watchers should pay special attention to RS-3 and RS-4 

on May 1. This is May Day, a time the Soviets often select for unusu-

al events of all sorts. It is thought that this might be the occasion for 
a burst of activity from these previously quiet satellites. 

ORM ON 10 

The launching of the six RS satellites, and the resulting increase 
in Mode A activity, has focused attention on the problem of interfer-
ence in the upper reaches of the 10-meter band. The downlink pass-
bands of the AS transponders, beacons, and robots, as well as the 
Mode A downlink of OSCAR 8, all lie in the region between 29.3 and 
29.5 MHz. This area is also populated with other amateur signals, 
and everything from FM to CW can be heard on the high end of 10 
when the band is open. 

For satellite users, the problem lies in the fact that satellite com-
munications often occur at very low signal levels. The presence of a 
strong terrestrial signal in the wrong place can wreak havoc with 
satellite work. It is quite likely that the non-satellite users of this 
spectrum do not even realize that there is a problem. Fortunately, 10 

meters is a large band; a few polite words of explanation can often 
result in a station moving out of the area of the band used by the sat-
ellites. 

It should be remembered that no group of users has exclusive 
rights to any part of the amateur bands. On the high end of 10, a little 
mutual cooperation will go a long way. 

RADIO MOSCOW 

For an unusual source of AS information, try tuning your short-
wave receiver to Radio Moscow's DX program. This five-minute 

show airs several times a week, but was recently heard on Sunday 
from 1925-1930 UTC. A typical program includes listener reports of 

interesting shortwave broadcasts heard, technical information on 
antennas and receivers, and sometimes a special feature, such as 
news of the RS satellites. 

Radio Moscow broadcasts to North America on many frequen-
cies, as any 40-meter op will attest. The 31-meter transmissions on 

9710 and 9685 kHz seem particularly strong during the afternoon. 
Thanks to AMSAT Satellite Report for portions of the above. — 

WB8BTH. 

OSCAR 8 Orbital information for May  OSCAR 8 Orbital Information for June 

Orbit 4 

21178 
21184 
21198 
21212 
21226 
21240 
21254 
21268 
21282 
21296 
21310 
21324 
21338 
21352 
21366 
21388 
21393 
21407 
21421 
21435 
21449 
21463 
21477 
21491 
21505 
21519 
21533 
21547 
21561 
21575 
21589 

Date  Time  Eq. Crossing 
(GMT)  (Degrees West) 

1  0032,12  78.6 
2  0036,43  79.8 
3  0041,14  81.8 
4  4045:45  82.1 
5  0850:16  83.3 
6  0054:47  84.4 
7  0059,18  85.6 
8  0103:51  86.8 
9  8108:21  07.9 
18  1112,52  89.1 
11  0117,23  90.2 
12  8121,54  91.4 
13  8126:25  92.6 
14  0130:56  93.7 
15  0135,27  94.9 
16  0139:58  96.0 
17  1081:18  71.4 
18  0085,49  72.6 
19  4410,20  73.7 
20  0114:51  74.9 
21  0019,22  76.0 
22  0023:53  77.2 
23  0028:21  78.4 
24  0032,55  79.5 
25  0037:27  80.7 
26  0841:58  81.8 
27  0846,29  83.0 
28  0051:04  84.2 
29  0055:31  85.3 
30  0180:02  86.5 
31  0104,33  87.6 

Orbit 8  Date  Time 
(GMT) 

1  0189,04 
2  0113,35 
3  0118:06 
4  4122:37 
5  8127,08 
6  0131,39 
7  8136:10 
8  0140:41 
9  0002,01 
10  0006,32 
11  8011,04 
12  0015:35 
13  0020:06 
14  0024:37 
15  0829:08 
16  0033:39 
17  0038:10 
18  0842,41 
19  0047,12 
20  0051:43 
21  8056:14 
22  0100:45 
23  0115:16 
24  0149,47 
25  0114,18 
26  0118,49 
27  0123:20 
28  0127:51 
29  4132,22 
30  0136:53 

21603 
21617 
21631 
21645 
21659 
21673 
21687 
21781 
21714 
21728 
21742 
21756 
21778 
21784 
21798 
21812 
21826 
21840 
21854 
21868 
21882 
21896 
21911 
21924 
21938 
21952 
21966 
21988 
21994 
22088 

Eq. Crossing 
(Degrees West) 

88.8 
90.0 
91.1 
92.3 
93.4 
94.6 
95.8 
96.9 
72.3 
73.5 
74.6 
75.8 
76.9 
78.1 
79.3 
80.4 
81.6 
02.7 
83.9 
85.1 
86.2 
87.4 
80.5 
89.7 
94.9 
92.8 
93.2 
94.3 
95.5 
96.7 

SOCIAL EVENTS 
NEENAH WI 
MAY 1 

The 3F Amateur Radio Club 
Swapfest will be held on Satur-
day, May 1, 1982, from 8:00 am to 
3:00 pm, at the Labor Temple, 
Neenah WI. Admission is $1.50 
in advance and $2.00 at the door. 
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Tables are $1.50 in advance and 
$2.00 at the door. There will be 

prizes, food and beverages, an 
auction, and a semi-formal ban-
quet on Saturday evening. The 
banquet cost is $8.00 per person 
to advance ticket holders and no 
banquet tickets will be available 

at the swapfest. Talk-in on 
146.1 6/146.76 and 146.52. For 
tickets contact Mark Michel 
W9OP, 339 Naymut Street, 
Menasha WI 54952, or phone 
(414)-722-4034. 

OWEGO NY 
MAY 1 

The Southern Tier Amateur 
Radio Clubs will hold their 23rd 
annual hamfest on Saturday, 
May 1, 1982, from 9:00 am until 
5:00 pm at the Owego Treadway, 
Owego NY. Take NY Rte. 17 to 

exit 65. Outside flea market 

spaces will be available. Fea-
tures will include dealer dis-
plays, technical and non-techni-
cal talks, door prizes, and 
refreshments.  Talk-in  on 

146.22/.82 and 146.16/.76. For ad-
ditional information, contact 
Craig England KF2X, RD 1, Box 
144, Vestal NY 13850. 

MEADVILLE PA 
MAY 1 

The eighth annual Northwest-

ern Pennsylvania Hamfest will 



LARSEN GETS LEFT OUT 
IN THE COLD. 

4; 

The Canadian Arctic presents some of  Larsen's exclusive KO/rod plating assures 
the world's most difficult communications  that maximum power goes into communi-
conditions. And when you're keeping track  cation—not heat. So you can talk further 
of expensive equipment recording crucial  It's a finish that won't buckle under, even to 
information, you can't afford to lose it in o  icy exposure. 
snow drift. The need for a reliable antenna  And the precision tapered stainless steel 
is a cold hard fact. It's a long way back to  whip provides flexibility and minimizes 
the shop for a replacement whip or coil.  radiation pattern distortion to give you a 
That's why Larsen LM series KU/rod anten-  clear consistent signal all the way 

nas are used to keep track of scientific  That consistent performance goes for 
monitoring equipment on the po/ar ice.  our product integrity too. With a no non-
Because when communication hangs by a  sense warranty that won't leave you in the 

slender metal rod, you have to be sure it  co/d. 
won't fail you.  So whether you're tracking the back 
That applies whether you're com-  country or talking across town, you'll hear 

municating in the Arctic or in a downtown  Larsen's performance loud and clear Ask 
traffic jam. It takes a reliable top per for-  your favorite Amateur dealer to demon-
mance antenna to do the job right.  strafe how you can hear the difference 
And Larsen Antennas do, time after time.  with Larsen Antennas. 

...See List of Advertisers on page 130 

,322 Larsen Antennas 
IN USA Larsen Electronics, Inc. 

PO Box 1799 11611 N.E 50th Avenue  Vancouver WA 98668  Phone 206-5712722 

IN CANADA Canadian Larsen Electronics, Ltd. 
283 E. 11th Avenue Unit 101 Vancouver, B.C. V5T 2C4  Phone 604-872-8517 

Write for our helpful Amateur Catalog and the name of the dealer nearest you. 

KOIrod* is a registered trademark ol Larsen Electronics. Inc. USA and Canadian Larsen Electronics Ltd. Canada 

73 Magazine • May, 1982 89 



be held on May 1, 1982, begin-
ning at 8:00 am at Crawford 
County Fairgrounds, Meadville 

PA. Admission is $3.00 and 
children under 12 will be admit-

ted free. Inside display area is 
$5.00 (bring your own tables) 
and outside car space is $2.00. 
There will be refreshments, and 
commercial  displays are 
welcome. Talk-in on .04/.64, 

.81/.21, and .63/.03. For more 
details, write CARS, Attn: 
Hamfest Committee, PO Box 

653, Meadville PA 16335. 

LYNNFIELD MA 
MAY 1 

The Quannapowitt Radio As-
sociation (ORA) will hold an 

indoor/outdoor hamfest on Sat-
urday, May 1, 1982, from 9:00 am 
to 4:00 pm at South Hall Fire Sta-
tion, corner of Salem and Sum-
mer Streets, Lynnfield MA. Ad-

mission is $1.00 at the door. 
Reserved tables are $5.00; at the 
hamfest, $7.00. Food will be 
available. Talk-in on 146.19/.79 
or .52. For additional details, 
write Dave Meldrum KA1M1, 28 
Cedar Lane, North Andover MA 
01845. 

GREENVILLE SC 
MAY 1-2 

The Blue Ridge Amateur Ra-
dio Society will hold the Green-
ville Hamfest on May 1-2, 1982, 
at the American Legion Fair-
grounds, White Horse Road, 1/2 
mile north of 1-85, Greenville SC. 
Admission will be $3.00 at the 
gate (no advance sales). Talk-in 
on 146.01/.61 and 223.46/224.06. 
For further information, write 
Gary D. Whidy, Hamfest Chair-
man, Rte. 6, Box 268, Travelers 
Rest SC 29690. 

GRAY TN 
MAY 1-2 

The Bristol Amateur Radio 
Club, the Johnson City Amateur 
Radio Association, and the 

Kingsport Amateur Radio Club 
will hold their second annual Tr-
Cities Hamfest on May 1-2, 1982, 
from 9:00 am to 5:00 pm on 
Saturday and from 8:00 am to 
4:00 pm on Sunday at the Ap-
palachian Fairgrounds, north of 

Johnson City (off Highway 137), 
Gray TN. The dealer space 
charge is $25.00 in advance and 
$30.00 at the door for the 

weekend for a 10'x12' space. 
The dealer charge also includes 
security and admission for five 
employees. There are approx-
imately 40 RV spaces with com-
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plete hookups renting for $5.00 
per night inside the fairgrounds. 
Motels are available nearby. 
Dealers can set up anytime after 

Friday noon or after 6:00 am 
Saturday and Sunday. Further 
information can be obtained by 
writing Mary S. Biggs, Secre-
tary-Treasurer, Tr-Cities Ham-
fest, PO Box 3682 CRS, Johnson 
City TN 37601, or phoning (615)-

928-1818 after 5:30 pm and on 
weekends. 

YAKIMA WA 
MAY 1-2 

The Yakima Amateur Radio 
Club, W7AO, will hold its annual 

hamfest on May 1-2, 1982, at the 
Ahtanum Youth Activities Park, 
Yakima WA. There will be over-
night camping Friday and Satur-
day night at the site, ham equip-
ment dealers, a raffle, and a free 
swap and shop. Doors open at 
9:00 am on Saturday with lunch 
available  on  both  days. 
Breakfast begins at 6:00 am on 
Sunday. No admission will be 
charged. Talk-in on 147.84/.24 
and 146.52. For more informa-
tion, contact David Pankey 
N7BRB, 512 South 7th Street, 
Yakima WA 98901. 

STIRLING NJ 
MAY 2 

The Tr-County Radio Associ-
ation will hold its annual ham-
fest/flea market on Sunday, May 
2, 1982, from 9:00 am to 4:00 pm, 
at the Passaic Township Youth 
Center, Valley Road, Stirling NJ. 
Donations are $2.50 each and ta-
bles are $6.00. Hot food and re-
freshments will be available and 
door prizes will include an Icom 
IC-2AT. Talk-in on 147.855/.255 
or 146.52. For additional infor-
mation, write Jack Sammarco, 
2062 Emerson Avenue, Union NJ 
07083, or call Herb Klawunn 

W2CHA at (201)-647-3461. 

CENTRALIA IL 
MAY 2 

The Centralia Wireless Asso-
ciation, Inc., will hold its annual 
hamfest on Sunday, May 2, 
1982, at the Kaskaskia College 
gymnasium, 3 miles northwest 
of Centralia IL. Admission is 
free and there will be no charge 
for flea market and exhibit 
space. Doors will open at 7:00 

am for setups and a limited 
number of tables will be provid-
ed on a first come, first serve 

basis. Food, refreshments, and 
plenty of free parking will be 
available. Various prizes will be 

given away throughout the day; 
the main prizes will be awarded 
at 2:00 pm. Prize tickets are 

$1.00 each or 6 for $5.00. They 
may be purchased in advance by 
sending an SASE to Centralia 
Wireless Association, Inc., 
Hamfest Tickets, PO Box 1166, 

Centralia IL 62801. Talk-in on 
147.27/.87 and 146.52. For fur-
ther information, contact Bud 
King WB9QEG at (618)-532-6606, 
Lou  Hodges  W9IL  at 

(618)-533-4724, or write to CWA, 
Inc., at the above address. 

DORCHESTER MA 
MAY 2 

The New England Amateur TV 
(NEAT) Group, Inc., will sponsor 
a general amateur radio outdoor 
flea market on May 2, 1982, rain 
or shine, at Freeport Hall, Dor-
chester MA, just off the SE Ex-
pressway. Admission is $1.00. 

There will be 300 selling spaces 
in a secured area and sellers' ad-
mission is $7.00 at the gate. 
Plenty of parking will be avail-
able. Talk-in on 145.29 and .52. 

ROSEVILLE CA 
MAY 2 

The North Hills Radio Club of 
Sacramento will hold its 10th an-
nual ham swap on Sunday, May 
2, 1982, from 9:00 am to 3:00 pm, 
at the Placer County Fair-
grounds, Highway 65, north of 
Roseville CA. Admission and 
door prize tickets are free. There 
will be dealer displays, a large 
flea market area, and a grand 

prize of a Kenwood TR-7850 
2-meter synthesized 40-Watt 
transceiver. Features will in-
clude club auctions, food and 
refreshments, and raffles. Talk-
in  on  144.59/145.19  and 
223.18/224.78 (K6IS). 

EAST HARTFORD CT 
MAY 2 

The Pioneer Valley Radio 
Association will hold the fifth 
annual PVRA Flea Market on 

Sunday, May 2, 1982, at the 
George Penny High School, 
East Hartford CT (exit 91 off 1-86) 
from 10:00 am to 4:00 pm. The 
admission donation is $1.00 
and tables are $8.50. For an 
advance table reservation or fur-

ther information, contact Arnie 
DePascale K1NFE, PO Drawer 
M, Plainville CT 06062. 

FEEDING HILLS MA 
MAY 7 

The Hampden County Radio 

Association will hold its annual 

flea market on May 7, 1982, at 
8:00 pm at the Feeding Hills 
Congregational Church, junc-
tion of Rtes. 57 and 187, Feeding 
Hills MA. Talk-in on 146.34/.94. 

For more information, contact 
Larry Langevin K1GXU at 
(413)-583-8236. 

BREWSTER NY 
MAY 8 

The Putnam Emergency Ama-
teur Repeater League (PEARL) 

will hold its first annual indoor 
hamfest on Saturday, May 8, 
1982, from 9:00 am to 4:00 pm at 

the JFK Elementary School, 

Foggintown Road (off Farm-to-
Market Road from Rte. 312), 
Brewster NY. General admis-

sion is $.50 and exhibitors' ad-
mission is $2.00. Talk-in on 
145.135/144.535 and .52. For ad-
vance table registration and in-

formation, contact Frank Kon-
ecnik WB2PTP, RD1-224C, Car-
mel NY 10512. 

CEDARBURG WI 
MAY 8 

The Ozaukee Radio Club will 
sponsor its 4th annual swapfest 
on Saturday, May 8, 1982, at the 
Circle B Recreation Center, 
located on Highway 60, Cedar-
burg WI (20 miles north of 

Milwaukee) from 8:00 to 1:00 pm. 
Admission is $2.00 in advance, 
$3.00 at the door. All 8-foot 
tables are $3.00. Door prizes, 
food, and refreshments will be 
featured. Sellers will be admit-
ted at 7:00 am for table setup. 
For further information or 
tickets, send an SASE to 
Ozaukee Radio Club, PO Box 13, 
Port Washington WI. 53074. 

DULUTH MN 
MAY 8 

The  Arrowhead  Radio 
Amateur Club will hold its an-

nual swapfest on Saturday, May 
8, 1982, at the First United 
Methodist Church, 230 East Sky-
line Parkway, Duluth MN. Ad-

mission is $2.00 in advance or 
$2.50 at the door. Door prizes 
will include an !corn 2AT. A raffle 
will also be held and prizes will 

include a Regency D100 pro-
grammable scanner and a porta-
ble B/W TV. Raffle ticket dona-

tions are $1.00 or six for $5.00. 
Reserved 4-foot tables are $3.00 
in advance and $3.50 at the door. 
Doors will be open from 10:00 
am to 3:00 pm. There will be 
plenty of food, free parking, and 
hourly prize drawings. Talk-in on 

Continued on page 104 



ege, Inc 
-453 

2% Bonus for Prepaid Orders 

(Cashier's Check or Money Order) 

ORDER 

TOLL 

FREE 

SEE YOU IN DAYTON! 

MAY SPECIALS 
1-800-336-4799    

ORDER HOURS: 11 am - 8 pm (Eastern Ti me) M-F   

9 am - 4 pm (Eastern Ti me) Saturday 

Closed Tuesdays 

VISA 

TEN-TEC SALE 
O MNI/HERCULES PACKAGE   

Includes - Omni C, Hercules Amplifier 

225 Power Supply, 234/214 Processor/ Mic, 

243 Remote VFO, 217 500 Hz filter, 

218 1.8KHz filter, 645 keyer 

O MNI-C 160-10M Transceiver   999.95 

255 Deluxe Power Supply/Speaker   169.95 

229 2K W Antenna Tuner   228.95 

243 Remote VFO for Omni-C   168.95 

DELTA 160-10m Transceiver   699.95 

280 Power Supply   152.95 

283 Remote VFO for Delta   169.95 

ARGOSY 80-10m Transceiver   439.95 

225 Power Supply   114.95 

  2749.95 

CO MPLETE LINE OF FILTERS AND ACCESSORIES IN STOCK 

- CALL FOR QUOTES - 

- Shipping not included in prices - 

ANTENNA/ROTOR SPECIALS 
MOSELEY - THE NE W LINE! 

TA 33 3-element 10-15-20 Meter Beam   

CL 33 3-element 10-15-20 Meter Beam   

CL 36 6-element 10-15-20 Meter Beam   

CUSHCRAFT 

A3 10-15-20m 3-element Beam   164.00 

A4 10-15-20m 4-element Beam   204.00 

HY-GAIN 

TH3 MK3 10-15-20M 3-elem. Beam w/stainless hdwr.   194.95 

TH7DX New Broad Band 7-element Beam   329.95 

KL M KT34A 10-15-20m 4-element Beam   314.95 

KT34XA 10-15-20m 6-element Beam  459.95 

HUSTLER 3TBA 10-15-20m 3-element Beam   188.95 

ROTORS - Package prices when purchased 

with any 1 of the antennas above. 

ALLIANCE HD73   89.95 

CDE/HY-GAIN Ham IV   165.95 

- Shipping not included in prices - 

CALL 

CALL 

CALL 

MFJ PRODUCTS (Call for other MFJ items) 
989 New 3K W Tuner   279.95 
962 1.5K W Tuner mtr/switch   189.95 
949B 300 watt deluxe tuner   119.95 
941C 300 watt tuner switch/mtr   76.95 
940 300 watt tuner switch/mtr   67.95 
484 Grandmaster mem. keyer 12 msg   119.95 
482 4 msg memory keyer   84.95 
422 Pacesetter Keyer w/Bencher BY1   87.15 
408 Deluxe Keyer with speed mtr   67.95 
496 Keyboard II   289.95 
7528 Dual tunable filter   76.95 
102 24-hour clock   29.95 
ASTRON PO WER SUPPLIES (13.8 VDC) 
RS7A 5 amps continuous, 7 amp ICS ..  48.60 
RS12A 9 amps cont., 12 amps ICS ..  66.35 
RS20A 16 amps cont., 20 amps ICS.. . 87.20 
RS2OM same as RS20A + meters...  105.50 
RS35A 25 amps cont.. 35 amp ICS..  131.95 
RS35M same as RS35A + meters... 151.95 
VS35M 25 amp cont. adjustable   171.00 
VS2OM 16 amp cont. adjustable   124.00 
MINIQUAD HQ-1   127.95 
VoCOM ANTENNAS/2m Amps 
5/8 wave 2m hand held Ant   
2 watts in, 25 watts out 2m Amp ... 
200 mw in, 25 watts out 2m Amp... 
2 watts in, 50 watts out 2m Amp ... 
2 watts in, 100 watts out, 2m Amp.. 

Power Pack for I-Com 2A/2AT   
MIRAGE AMPS & WATT METERS 
MPI /MP2 HF or VHF Watt Meters .. 
823 2 in-30 out. All Mode 2m Amp . 
8108 10 in -80 out, All Mode 2m Amp  

81016 10 in-160 out, All Mode 2m Amp  
83016 30 in-160 out. All Mode 2m Amp  
D1010N UHF Amp. All Mode 
C106 220 MHz Amp 

15.95 
69.95 
82.95 
105.95 
159.95 
185.95 

99.95 
. CALL 
 CALL 
 CALL 
 CALL 

  CALL 
  CALL 

TELEX HEADSETS-HEADPHONES 
C1210/C1320 Headphones   22.95/32.95 
PROCOM 200 Headset/dual Imp. MIC.  77.50 
PROCOM 300 It/wt Headset 
Dual Imp. microphone   69.95 

KIM ANTENNAS (other antennas in stock) 
144-148 13LB 2m 13-elem. w/balun   77.95 
144-148 16C 2m 16-element 
for oscar   93.55 

420-450 14 420-450 MHz 
14-element beam   37.54 

420-450 18C420-450 MHz 
18-element oscar   58.70 

432 16LB 16 element 
430-434 MHz beam/balun   60.70 

HUSTLER 5BTV 10-80m Vertical   92.50 
4BTV 10-40m Vertical   73.95 

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 
AVANT! AP 151.3G 2m on glass ant  27.95 

* SUPER SPECIALS * 
AZDEN PCS 300 Handheld   284.00 

PCS 3000 2m XCVR  284.00 
SANTEC 144up 2m Handheld   CALL 

440up UHF Handheld   CALL 

ST/7T UHF Handheld   259.95 
KDK FM 2025A 25 watt 2m XCVR  269.95 

BIG DISCOUNTS 
KEN WOOD, ICOM. YAESU, 
AZDEN, KDK, DENTRON 
- Call for our quote - 

BOOKS - ARRL and BASH Books in Stock 

BUTTERNUT HF6V 10-80m vertical..  99.95 
BENCHER PADDLES Black   34.95 

Chrome   42.95 
AEA Keyers, Code Readers   CALL 
lsopole 144 (Limited Qty  )   29.95 
HY-GAIN ANTENNAS 
18 AVT/ WB 10-80m vertical   CALL 
14 AVO/ WB 10-40m vertical   CALL 
TH3 MK210-15-20m 2-element beam   CALL 
TH3JR 10-15-20m beam   CALL 
(Most antennas now with stainless hardware) 
CUSHCRAFT (Call for other Cushcraft items) 
AV3 10-15-20m vertical   41.50 
AV5 10-80m vertical   86.95 
ARX-2B Ringo Rangerll, 2m vertical .   34.00 
A3219 2m Boom DX beam   74.00 
214B 538 144-146 MHz boomer   60.10 
214FB 144.5-148 MHz FM boomer   60.10 
2208 220MHz SSB boomer   68.95 
A147-11 11-element 2m FM beam   33.95 
A147-207 20-element 
2m SSB/FM beam   54.95 

AMS 147 2m Magnet Mount   24.95 
CABLE BY SAXTON 
AG 213 Mil Spec   25C/ft. 
AG 8/m 95% shield foam   24C/ft. 
Mini-8   11C/ft. 
RG 58   7C/ft. 
AG 59   7C/ft. 
8-wire Rotor 2 *18. 6 #22   15C/ft. 

CLOCKS BY BMI 
1738 24-hour clock   26.95 
173 DM dual desk clock   54.95 
DAI WA/MCM 
CN 520/CN540 watt meters ..  59.95/69.95 
CN W418/CN W 518 
Antenna Tuners   169.95/279.95 

CNA 2002 Auto 2.5 W Tuner   399.95 

ORDER INFOR MATION 
Orders:  1-800-336-4799 Mailing Address: 2410 Drexel St. 

Woodbridge, VA 22192 
Information 
and Virginia orders:  (703) 643-1063 

M- W-F: 12 noon-8 pm 
Thursday: 10 am-4 pm 

Saturday: 9 am-3 pm 
Store Hours: 

Store Location: 14415 Jefferson Davis Hwy. 
Woodbridge, VA 22191 

- DEALER INQUIRIES IN  - 

- CALL FOR QUOTES - 
Partial product listing - send stamp for a flyer 
or call for quotes. 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. No personal checks accepted. 

--See List ot Advertisers on page 130 73 Magazine • May,1982  91 
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DESCRIPTION QTY UNIT PRICE PRICE 

(SEND $1 FOR OUR ENLARGED CATALOG) 

NAME MINIMUM SHIPPING 

ADDRESS 

CITY STATE ZIP 

3.50 

NO SALES TAX IN NH 

TOTAL 

CHECK 
CARD NR 

M ASTE RCA RD_ _ VIS A 
E XP DATE 

SIGNATURE (PRICES SUBJECT TO CHANGE WITHOUT NOTICE) 

ORDER BLANK 81 LOWELL RD., HUDSON, N.H. 03051 

TEL: (803)883-5005  L 
...See List 01 Advertisers on page 130 73 Magazine • May, 1982 93 



A ZDEN *  NEW! * A ZDEN  *  NEW! * AZDEN *  NEW! * A ZDEN 

THE GIANT A ZDEN ®COMPANY 
REVOLUTIONIZES THE STATE OF THE ART 
AWE AND A ZDEN INTRODUCE THE BRILLIANT NEW PCS-2800 
MICROCOMPUTER CONTROLLED 
SUPERIOR COMMERCIAL GRADE 

10 METER 
FM TRANSCEIVER 

A ZDEN 

PCs-2800 
VP* 

2 .1 11 4 O 

• • • • • 

I- 1  I — I — 1 
•I  II 

tx 

• 

r2:42v.voL Zr.4rTlai  
1413H/LOW VOLABOL IL IPIT/IEXT 

4 1 0 NI  411 ht Ii 
OCILAIDIJ With 

SOV1010111 

COMPARE THESE FEATURES 
WITH ANY UNIT AT ANY PRICE 

• FREQUENCY RANGE: Receive and transmit: 28.000 to 29.995 
MHz, 10KHz steps with built-in — 100 KHz repeater offset. 

• ALL SOLID STATE-CMOS PL DIGITAL SYNTHESIZED. 
• SIZE: UNBELIEVABLE! ONLY 6 3/4" x 2 3/8" x9 3/ 4".COMPARE! 
• MICROCOMPUTER CONTROLLED: All scanning and frequency-
control (unctions are performed by microcomputer. 

• DETACHABLE HEAD: The control head may be separated from the 
radio for use in limited spaces and for security purposes. 

• SIX-CHANNEL MEMORY:  Each memory is re-programmable. 
Memory is retained even when the unit is turned off. 

• MEMORY SCAN: The six channels may be scanned in either the 
"busy" or "vacant" modes for quick, easy location of an occupied 
or unoccupied frequency. AUTO RESUME. COMPARE! 

• FULL-BAND SCAN: All channels may be sarT7Erdirither "busy" 
or "vacant" mode. This is especially useful for locating repeater 
frequencies in an unfamiliar area. AUTO RESUME. COMPARE! 

• INSTANT MEMORY-1 RECALL: By pressing a TUTI7r7 = the 
microphone or front panel, memory channel 1 may be recalled for 
immediate use. 

• MIC-CONTROLLED VOLUME  AND  SQUELCH:  Volume  and 
squelch can be adjusted from the microphone for convenience in 
mobile operation. 

• DIRECT FREQUENCY READOUT: LED display shows operating 
frequency, NOT channel number. COMPARE! 

• TEN (10) WATTS OUTPUT: Also 1 watt low power for shorter 

299°° 

MaS.Iel .f11.a.9e 

VISA' 

distance communications. LED readout displays power selection 
when transmitting. 

• DIGITAL S/RF METER: LEDs indicate signal strength and power 
output. No more mechanical meter movements to fall apart! 

• LARGE 1/2 -INCH LED DISPLAY: Easy-to-read frequency display 
minimizes "eyes-off-the-road" time. 

• PUSHBUTTON FREQUENCY CONTROL FROM MIC OR FRONT 
PANEL: Any frequency may be selected by pressing a microphone 
or front-panel switch. 

• SUPERIOR RECEIVER SENSITIVITY: 0.28 uV for 20-dB quieting. 
The squelch sensitivity is superb, requiring less than 0.1 uV to 
open. The receiver audio circuits are designed and built to exacting 
specifications, resulting in unsurpassed  received-signal 
intelligibility. 

• TRUE FM, NOT PHASE MODULATION: Transmitted audio quality 
is optimized by the same high standard of design and construction 
as is found in the receiver. The microphone amplifier and com-
pression 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: 15' REMOTE CABLE.. $29.95.  FMPS-4R A/C 
POWER SUPPLY... $39.95.  TOUCHTONE MIC. 
EXTERNAL SPEAKER... $18.00. 

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE 
8817 S. W 129th Terrace, Miami, Florida 33176 
Telephone 13051233-3631 • Telex. 80-3356 

U.S. DISTRIBUTOR  DEALER 

INQUIRIES INVITED 1•800•327•3102 
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER. 



GOTHAM 
ANTENNAS 
(305) 294-2033 

SMALL LOT TRAP DIPOLES ,-- 417 

MODEL  BANDS  LGTH  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 

SL 160  160  130'  $36 95 
SL 80  80  63'  $35 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  pull Legal Limit 1 I VSWIR 

MODEL  BANDS  HGHT  PRICE 
PV 8010  80 10  13  S59 95 

PROVEN DESIGN GOTHAM ALL BAND 

VERTICALS 

V 160  160 80 40.20 
15 10.6 

V.80  80.40.20 
15.10.6 

V 40  40.20 15.10.6 

VISA 

23  539 9', 

23  S37 95 

23  S35 95 

FAMOUS GOTHAM QUADS 

2 Elements - 3 Bands Complete S119 95 

CHAMPIONSHIP GOTHAM BEAMS 

Full Size Complete from $79 95 
DEALER INQUIRIES INVITED 

CALL OR SEND LARGE SASE FOR CATA 
LOG Shipping Dipoles & Verticals 
$2 50 USA.$7 00 Canada. S5 00 FPO. APO 
Beams & Quads Shipped UPS or Freight 
Collect Fla add 4' Sales Tar 

1415 First St. • Key West, FL 33040 

The 
H MI SHACK 

808 N. Main • Evansville. IN 47711 

TEN-TEC Solid State at Affordable Prices 

546 Omni-C Xcvr  $975 
580 Delta  679 
525 Argosy  439 

AEA Morsematic MM-2 Keyer 
AEA MBA Reader 
AEA Isopole 144 MHz 
ALLIANCE HD73 
ASTRON RS12A 
AZDEN PCS-3000/300 
BENCHER BY-1 
BUTTERNUT HF6V Vertical 
CUBIC Astro 103 
DAIWA CNA2002 2 5 KW Auto Tuner 425 
HAL CT2100 
HY-GAIN TH7 DX 
HY-GAIN HAM IV Rotator 
ICOM 720A/PS15 
ICOM 251A 
ICOM 2AT 
KLM KT34XA 
KLM KT34A 
KANTRONICS Interface 
MFJ 496 Keyboard 
MIRAGE B1016 
SANTEC 144ImP 2m Hand-Held 

125 
269 
35 
99 
69 
289 
36 
99 

1150 

812-422-0231 
L MON-FRI 9AM-6PM • SAT 9AM-3PM 

.Vrite for our new and used equip ment list 

695 
695 
169 
1275 
585 
235 
465 
315 
169 
289 
239 
295 

449 

INTRODUCING 
OUR 

MDS - AMATEUR - ETV 
32 ELEMENT YAGI ANTENNA 

• NOT A KIT 

• 1.9-2.5 GHz 

• 381/2" LENGTH 

• 23 dB AVERAGE GAIN 

• DIE CAST WATERPROOF HOUSING 
FOR ELECTRONIC CIRCUITRY 

• COMMERCIAL GRADE 

• INCLUDES MOUNTING HARDWARE 

MODEL NO.  ONLY 

MAE-1  $19.95 

VTR *M'] ;11* 
SIMPLE SIMON VIDEO 

STABILIZER 

SIMPLE SIMON ELECTRONIC KITS, Inc. 

7 + 11 SWD PARTS KITS 
MITSUMI 
VARACTOR 

UHF TUNER 
Model UES-A56E 

$34.95 
Freg Range UHF470 - 889MHz 

Antenna Input 75 ohms 

Channels 14-83 Output Charnel 3 

gil  1.11. 
r0  II0 

1 VT1-SW 

2 C81-SW 

3 TP7-SW 

4 P935-SW 

PT1-SW 

6 PP2-SW 

7 5514-SW 

8 CE9-SW 

9 CC33-SW 

10 CT-SW 

11 14-SW 

0(30111,110N 
VillICIO1 UHF Tuner. Model UES-A56F 

Punted Circuit Board, Pre-Onlled 

PC 8 Potentiometers. 1-20K, I-1K. and 
5-10K ohms, 7-pieces 

Resistor Kit, ..4 Wan. 5% Carbon film. 32-pieces 
Power Transformer PRI-it7VAC, SEC-2IVAC 

2513ma 
Panel Mount Potentiometers and Knobs. I-1KBT 
and 1-5KAT er Switch 

IC's 7-pcs. Diodes 4-pcs. Regulators 2-pcs 

Heat Sink 1-piece 

Electrolytic Capacitor Krt. 9-pieces 
Ceramic Disk Capacitor Kit. 50 W V 33-pieces 
Verb. Ceramic Tru mp Capacitor Kn, 
5-65pfd. 6-pieces  5.95 

Coil Kit. 18mhs 2-pieces 22phs I-piece lewround 
onductoisl and I T37-12 Penile Toned 
Com with 3 tt of *26 wire  500 

12 ICS-SW  I C Sockets. Tin May. 8-pin 5-peces 
and 14-pin 2-pieces 

13 SR-SW  Speaker. 0.6" Oval and Prepunched 
Wood Enclosure  14 3, 

14 M1SC-SW Misr Parts Ka Includes Hardware, (6 32. 8/32 
Nuts. b Bolts). Hookup Wort Ant Tema OPOT 
Ant Switch Fuse Fuseholder etc  9.95 

When Ordering All trees It thou 10), Total Price  139 95 

Model 
VS-125 

Simple Simon Video Stabilizer, Model VS-1 2 5, 
eliminates the vertical roll and jitter from "copy 

guard- video tapes when playing through large 
screen projectors or on another VTR. Simple to 
use, just adjust the lock control for a stable 
picture.Once the control is set, the tape will play 
all the way through without further adjustments. 

Includes 12V power supply. 

VS-125 Video Stabilizer wired ...  $54.95 

SIMPLE SIMON VIDEO 
SWITCHING BOX 

Model VSB-300 

The 
Affordable 
Video 

Control Center! 
Excellent in isolation and no loss routing syste m. 
Simple Simons VSB-300 Video Switching Box 
',nobles you to bring a variety of video components 
!ogether for easy viewing/dubbing. Also you gain 

he ability to record one channel while viewing 
.,nother. Unit includes two F-type quick connector 
imded cables. 

VSE3- 300 Video Switching Box wired . .  $19.95 

5.95 

4.95 

195 

5/5 

29.95 

5.95 

715 

UHF ANTENNAS and ACCESSORIES 

VHF UHF WIOEBAND 

ANTENNA AMPUFIER 
MoDi I ALL 

50 MHz - 900 MHz 

12 dB GAIN • o 5dB 

A Revolutionary New 

One Stage HYBRID 

IC Broadband A mplifier 

This unit is  c • anywhere else in the world One unit 

serves many purposes and is available in kit or Assembled 

form. Ideal for outdoor or indoor use. Input-output impedance 

is 75 ohms. Amplifier includes separate co-ax feed power 

supply. Easily assembled in 25 minutes. No coils, capacitors 

etc. to tune or adiust 

ALL-1 Complete Kit with power supply   S24 

ALL-1 Wired and Tested with power suppl,  S34 

Our New STVA 14.5 dB GAIN, 
14 ELEMENT CORNER REFLECTOR 
YAGI ANTENNA 

f 

-̂: „„.  STVA-3 Yagatnlennt 

14 5 dB. 75 oleo Clem 60-68  $16.95 

YegiAreenna. 

145(13, 75 ohm, Chan 44-52  51615 

STVA-1 Yap Antema 11 5 dB. 75 ohm. Chin 42-54  S9 95 

96-59/U 75 ohm Low Loss Coax Cable 
F-59  Coaxial Connectors, ea 

MT-1  Special UHF 75-300 ohrn Matchng Tiansformeo. no 

All- 1  HYBRID IC Welehand VHF-UHF-FM Antenna Ampex, lInt . 
ALL-1  HYBRID IC Wdeband VHF-UHF-FM Ant Amp Assembled 

$ .12 p/h 

.39 
1.45 

24.95 

34.95 

Available by Mail Order Only - Send Check or Money Order To: 

SIMPLE SIMON ELECTRONIC KITS Inc. 
Calif Orders 

3871 S. Valley View, Suite 12 

Las Vegas, Nevada 89103 

Tel (702) 322-5273 

All Other 

11850 S. Hawthorne. Blvd. 

Hawthorne, Calif. 90250 

Tel (213) 675-3347 

Minimum Order $16.95. Add 10% Shipping 

.ind Handling on orders under $40.00. For 

orders over $40.00, add 5%. Minimum Ship-
ping and Handling $2.00. Catalog $1.00. 

- VISA and Mastercard Acceptable - 

.-See List of Advertisers on page 130 73 Magazine • May, 1982  95 



Zepp and Sons 
an end-fed, 1/2-wave antenna 

Stan Gibilisco W1GV/4 

PO Box 561652 

Miami FL 33156 

V ou probably have 
some idea of what a 

Zepp antenna is. It's end-
fed with open-wire line and 
has to be tuned using a 
transmatch, right? Well, 
Zepp is a nickname appli-
cable to many kinds of 

3X/4 

INPUT POINT  I4 

ANY LENGTH  /  

4747 
ANY 

LENGTH 

(a)  (b) 

Fig. 1. At (a), a full-wave 
current-fed antenna. The 
apex angle is 180 degrees. If 
this antenna is folded over 
on itself (b), we have the clas-
sical Zepp antenna. To be a 
true Zepp, it should be fed 
directly at the input point. 

INPUT 
POINT OPEN WIRE 

ANY LENGTH 

TO 
TRANSMATCH 

Fig. 2. The version of the 
Zepp most commonly used 
among hams. It operates at 
the fundamental and all har-
monics. 

antennas. Generally, any 
end-fed, half-wave antenna 
is a variation of the Zepp. 
How did they ever come 

up with a name like Zepp? 
How does the Zepp antenna 
work? Can you use a Zepp, 
or variation, to advantage at 
your station? 

The True Zepp 

The Zepp originated from 
the demand for an end-fed 
antenna that did not require 
a substantial ground to work 
against. At first thought, this 
might seem like an unreal-
istic idea. But it can be done. 
Fig. 1 shows the evolution 

(0) 

(b) 

F.g. 3. Harmonic operation 
of the half-wave Zepp. At (a), 
operation on the fundamen-
tal (1/2-wave); at (b), second-
harmonic operation (full-
wave); at (c), third-harmonic 
operation (3/2-wave). 

of the Zepp, so named be-
cause it was first used as an 
antenna dangled from a 
zeppelin! A full-wave anten-
na has a low resistive imped-
ance when fed at a current 
maximum (a). Current feed 
of a full-wave antenna man-
dates that one side be 1/4 
wavelength and the other 
side be 3/4 wavelength. The 
apex angle at (a) is 180 de-
grees, but smaller angles 
will work. The antenna will 
work even if the apex angle 
is zero degrees (b). When the 
apex angle is zero degrees, 
we in fact have a half-wave 
piece of wire fed at the end 
by a quarter-wave section of 
parallel-wire line. 

1 
RADIATING PORTION 

OF ANTENNA 

I/2  WAVE  HIGH 

PLASTIC 
SPACER 

1/4- WAVE  VERTICAL. 

At the input point of the 
transmission line in Fig. 1(b), 
the impedance is a pure re-
sistance of a very low value. 
The quarter-wave piece of 
line, formed from the fold-
ing over of the original full-
wave antenna, acts like an 
impedance transformer, 
bringing a high impedance 
down to a low one. 

How the Zepp Works 

The radiating part of the 
Zepp is, of course, the half-
wave part extending past 
the parallel-wire line. One 
end of the line is just 
left hanging. How can this 
work? 

3/ 4 - WAVE  VERTICAL 

. -FEED  POINT 

MATCHING  POINT    TO XMTR 

SHORTING  BAR BASE INSULATORS 

GAD 

Fig. 4. The I-pole. The bottom end is shorted and the match-
ing point adjusted for minimum swr at resonance. The height 
of the matching section in feet is 2.80/f, where f is given in 
MHz. The overall height of the structure is 700/f. This is a 
monoband antenna. 
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The voltage at the end of 
the half-wave radiator is ap-
plied across a theoretically 
infinite impedance, which 
causes rf current to flow 
along the wire. It's kind of 
like shaking the end of a 
loose clothesline to make 
waves up and down the 
rope; although we never 
actually pull on the rope, 
the waves nevertheless oc-
cur along its length. 
In theory, the Zepp is a 

balanced antenna because 
the impedance is infinite 
both at the free end of the 
line and at the terminated 
end. In practice, however, 
there is no such thing as an 
infinite impedance. The im-
pedance at the free end of 
the line is extremely high, 
that at the terminated end is 
very high. They're a little 
different, and this unbal-
ances the currents in the 
feedline. Consequently, the 
line radiates to some ex-
tent. This radiation can be 
minimized by ensuring that 
the impedance at the feed-
point is a pure resistance 
and is as high as practi-
cable. This requires that the 
radiating part of the Zepp 
be exactly a half wave-
length long,' and also that 
the antenna be placed as 
much in the clear as pos-
sible, to maximize the im-

ENT IRE 
VERTICAL 
PORTION 
RADIATES 

FEED POINT — 

BASE 
iNSUL AT OR 

pedance at the ends of the 
radiating length of wire.' 

Yet, even if we dangle this 
contraption from a zeppelin 
at 40,000 feet, it won't be 
perfectly balanced. The 
feedline will invariably radi-
ate a little energy. A proper-
ly operating Zepp is not too 
bad about this—it's almost 
as good as a center-fed 
antenna. 

The Usual Zepp 

Most hams who use a 
Zepp have an installation 
something like that shown in 
Fig. 2. With this kind of sys-
tem, a transmatch is neces-
sary since we don't know 
what the impedance will be 
like at the station. This kind 
of Zepp will work at the fun-
damental frequency (the 
band where it's 1/2 wave-
length) and all harmonic fre-
quencies. At any harmonic, 
the Zepp has a current node 
at the feedpoint. Harmonic 
operation of the Zepp is 
shown in Fig. 3. 

The Zepp is somewhat 
temperamental  about 
departures from its resonant 
frequency. Even a tiny 
change in frequency will 
move the current node away 
from the feedpoint —either 
out onto the radiating part 
of the antenna (frequency 

,.... ...--1R/A2DWIAATVOER VERTICAL 

MATCHING 
POINT 

/4 WAVELENGTH 
OPEN WIRE 

PLASTIC 
SUPPORT RODS  .̀1".  SHORTED 

END 

TO XMTR 

Fig. 5. Zepp feed for a half-wave vertical. The length of the 
open-wire matching section in feet is 275/f. (Don't use TV 
twinlead!) Adjustment of the matching point is required; a 
good starting point is 1/6 of the way from the shorted end to 
the antenna end of the matching section for this antenna and 
for the I-pole. 

too high) or down into the 
transmission line (frequency 
too low). But the node at the 
loose end of the line cannot 
move. The result: line radia-
tion! The Zepp is a narrow-
band antenna. 
What if you have no 

transmatch and do not ex-
actly feel like running out to 
your local ham shop and 
plunking down a hundred 
dollars or so to buy one of 
those fancy things they're 
selling nowadays? Can you 
still use a Zepp? Definitely. 
Fig. 4 shows one way to get a 
good match to 52- or 
75-Ohm coaxial cable. Fig. 5 
illustrates a second method. 
When the correct matching 
point is found, the swr is 1 at 
resonance. 

Vertical Sans Radials 

Of course, we can orient a 
Zepp in any direction we 
want. Figs. 4 and 5 show two 
vertical Zepp antennas. The 
antenna in Fig. 4 is often 
called a J-pole and is fairly 
common at VHF. But it is 
practical down to about 20 
meters, and if you're ambi-
tious, you might want to try 
building one for 40. In Fig. 5 
is a method of feeding a 
half-wave radiator. This is 
definitely practical down to 
40 meters. Both of these 

INSULATOR 

(0) 

TV TWIN LEAD 
ANY LENGTH)  1/2 -WAVE NO 22 

schemes constitute Zepp 
feed. Both of these antennas 
are monobanders, though, 
because of the matching 
technique used. 
These antennas do not 

need any radial system. In 
both instances, the base 
impedance is very high and 
thus ground loss is kept to a 
minimum. Adding radials to 
the antenna in Fig. 5 will im-
prove its performance, be-
cause of the gain resulting 
from the image signal. (This 
will provide the equivalent 
of a 2-element collinear.) 

Other Zepps 

A half-wave sloper may 
be fed at the end instead of 
in the center. The perfor-
mance of the antenna will 
be the same in either case. 
This is shown in Fig. 6(a). 
Zepp feed, because of its 

convenience, allows an ex-
otic method of getting the 
antenna up in the air. This is 
shown in Fig. 6(b). The feed-
line should be TV-type 
twinlead, in order to mini-
mize the weight, and the 
kite may have to be pretty 
big. But this idea has been 
used  successfully on 
160-meter endeavors when 
the wind is strong enough! 
One word of caution: Make 
sure the system is not flown 

/2-WAVE WIRE 

FISHING LINE 

TO 
TRANSAIATCH 

PLASTIC 
SUPPORT RODS 

lb) 

Fig. 6. At (a), end feed for a half-wave sloper. At (b), well, end 
feed for a half-wave sloper! These antennas will work at the 
fundamental and all harmonics. 
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PLESSEY- AVANTEK 
I ii13 RI  Amplifier 

SLI611 RF Amplifier 
5L1612 AF Amplifier 
SL1613 Limitino Amp 
SLI621 AGC Gen 
SL1622 AF ArmaVOG 

U.  L Uri _I AS  'Jet /ACL. Amp  ;1  ]Li 040 Uouble Hal Mod 4.07 
1.05 51.1624 Multimode Del  6.17  SL1641 Receiver Mixer  4.07 
3.05 SLI625 AM Det/AGC Amp 4.07  SLI M Xtal Maint Ckt  5.45 

4.38 SL1626 VOGAD/Sidetone  3.72  SL6600 IF AmpiDet  6.78 
4.07 SL1630 AF Amp  4.14  SL6640 FM Rcvr WiAmp 4.41 
3.72 SL 1631 AF Amp  0 07  51_6650 FM IRLyr 14 ,0 A 3.39 

AVANTEK  GPD  SERIES  A MPLIFIERS 

(GPO 401.402,403)  125.00 EA. 

12  19 dB Cam  5 500 MHZ. 
CIRCUIT BOARDS FOR GPD 400 SERIES AMPS Si. uu 

AMATEUR 
MICROWAVE DOWNCONVERTER 

COMPLETE  ASSEMBLED  41 ADS  TO  ALL  SOT A KIT 

SPECIAL $179.95 

50. 4113 SYSTEM GAIN 
TUNES 2.1 Ghz. to 2.4 Ghz. 
PREAMPLIFIER 20. dB GAIN 02.5 dB NF 
OUTPUT TUNES TV CHANNELS 2 TO 6 

CALL (804) 489-2156  .-447 

ELECTRONIC HOBBY INNOVATIONS 
751 0  GRANBY  STREET  SUITE 207  NORF OLK , VIRGINIA  23505 

VISA AND kIASTERCARD ACCEPTED 

OUTPUT IMPEDANCE 75 OR 300 OHMS 
FULL YEAR WARRANTY 
PERFORMANCE GUARANTEED OR 
YOUR MONEY REFUNDED 

above utility lines. Also, 
some guy back in the 1700s 
already proved that thun-
derstorms contain electrical 
energy. There is no need for 
you to prove it again. 

Conclusion 

The Zepp is versatile be-
cause end feed is physically 
convenient. This results in 
some line radiation, but if 
the antenna is located wise-
ly and cut to the proper 
length, this problem is not 
serious. 
The Zepp may be operat-

ed at any harmonic, al-
though the bandwidth tends 
to be narrow. As a rule, con-
sider the useful bandwidth 
of a Zepp to be 50 kHz ei-
ther side of resonance, 
whether it is operated on the 
fundamental or a harmonic. 
Example: A Zepp that is a 
half wavelength at 7050 kHz 
may be used between about 
7000 and 7100, 14050 and 
14150,21100 and 21200, and 
28150 and 28250 kHz. (Out-
side these ranges, the anten-

na will work, but there will 
be significant radiation from 
the feedline.) 
Now dig out those old 

porcelain insulators (you did 
save them, didn't you?) and 
that 300-foot roll of strand-
ed no. 14 copper wire you 
bought last year at Dayton 
for $1.50 and thought you 
could never use. Hang a 
Zepp someplace! • 

Notes 

' For wire antennas, use the for-

mula: length (feet) = 468/f, where 
f is given in MHz, for the length 
of a half wave. This is only ap-
proximate and may have to be 
pruned, but it represents the 
best average value. 

'After the antenna has been cut 
according to the formula, you 
can find its resonant frequency 

by using a field-strength meter 

placed a few feet from the feed-
line near the transmitter. The 
resonant frequency is the fre-
quency where the field strength 
is minimum, indicating mini-
mum line radiation. Then, the 
antenna may be pruned until its 
resonant frequency is as 
desired. 

C ALL NU MBER O NE! 
CARLOAD INVENTORIES • ROCK BOTTOM PRICES 

SUPER-FAST SERVICE 
LINES  AEA 

AVANTI 
ASTRON 
ALLIANCE 

ALPHA 
BEARCAT 
BIRD 
BENCHER 

CUSHCRAFT 
COLLINS 
CDE 
DRAKE 

DENTRON 
KY GAIN 
HUSTLER 
ICOM 

KANTRONICS 
KLM 
KEN WOOD 
M IC RD LOG 

MINI-PRODUCTS 
MOR GAIN 
MIRAGE 
MFJ 

NYE 
PALOMAR ENG 
REGENCY 
SWAN 

TEN TEC 
UNIVERSAL 
UNARCO-ROHN 
V1BROPLEX 

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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DAYTON HAMVENTION CELEBRATION SALE 
You Can Bank on Us for More Than Just Low Prices. 

SAVE $186.00 
on FT902 DM 

HF TRANSCEIVERS 

FT-ONE 9 Band xcvr w•FP•107, w/0 FM $2895.00 
FT•107M/DMS 9 Band )(ow. digital   $1034.00 
FT-1012D MKIII 9 Band xcvr. digital  $799.00 
FV-101DM Synth scanning VFO   $323.00 
FT•902DM 9 Band xCvr digital   $1349.00 
YO•901P Monitor scope w/panadapter  $489.00 
FV-901DM Remote VFO wimemory .  $373.00 
FT•707 8 Band. Mobile xciar   $729.00 
FP•707 Power Supply   $145.00 
FTV•707 Transverter wio Module  $118.00 
2M Module only.  $138.00 
6M Module only  $99.00 
70CM Module only  $228.00 

VHF-UHF TRANSCEIVERS 

FT-680R 6M SSEI/FM/CW/AM xCvr 
F-1•48OR 2M SSEI(FM/CW xcvr 
FT-780R 70CM All Mode XCvr 

VHF-UHF HAND-HELDS 

FT•208R 25W 2M FM HT w/TTP 
FT•708R 1W 440 FM HT w/TTP 

VHF PORTABLES 

FT-690R 6M FM SSB kcyr 
FT-290R 2M FM SSB xcvr 

FULL LINE AVAILABLE ON SALE 

All accessories 10i, off wi Radio Purchase 

$468.00 
$476. 00 
$699.00 

$323.00 
$323.00 

$339.00 
5359 00 

ICO M 

HF TRANSCEIVERS 

IC-720A Digital HF icor. General Coverage Rog 
All 9 HF Bands, 2VFOs   51199.00 

IC•730 Solid State. Digital xcvr, 8 Bands. 2 VFOs. 
1 Memory per band  mem 

PS-15 Power Supply   $135.00 
PS-20 Power Supply  $199.00 
Phone Patch Specify 730 or 720A   $125.00 
AT•100 100W auto antenna tuner   $314.00 
AT•500 500W auto antenna tuner   $399.00 

VHF-UHF TRANSCEIVERS 

IC-290A Al! Mode 2M scar, 2 VFOs 5 Memories. 
1/10 Watts scan  $489.00 

IC•25A Compact. 2M xcvr, 2 VFOs, 5 Memories. 
Scan. 1/25W  $314.00 

IC•251A 2M All Mode SUPER SPECIAL .  $599.00 
IC.451A UHF All Mode Base Station  $799.00 
IC•551 6M All Mode Base Station   $429.00 

HAND-HELD  vdo 77P  w/T7P 

IC 20J2AT 2M. Hand held. 
IC 3A/3AT 220. Hand held. 
IC 4A14AT 440. Hand held 

$216.00 
$242.00 
$242.00 

$242.00 
$269.00 
$269.00 

FULL LINE AVAILABLE ON SALE 

All accessories 10': off w Radio Purchase 

THIS MONTH'S SPECIAL 
TEMPO S4 Hand Held 

Reg $349  SALE $199.00 

Limited to EEB stock. 
Warranty handled by Henry Radio 

The Antenna Bank 
(703) 569-1200 

6460H General Green Way 
Alexandria, VA 22312 

HUSTLER 
4BTV 40-10 Mtr Vertical 
58TV B0-10 Mtr Vertical 
M01/M02 HF Mobile Mast 

HF Mobile Resonators. Std. 490W 
10 or 15m  $8.00 
20m  $11.00 
40m  $13.00 
75 or 80m  $14.00 

BM•1 Bumper ml with S S Strap 
SSM-2 Commercial S S Ball   
SF-2 5/8 Wave, 2 Meter Antenna 
HOT Hustioff Mt with Swivel bait 
G6-1448 2M Colinear. fixed Station, 6db 
G7.144 2M Colinear. lived Station. 70b 

$74.00 
$93.00 
$18.00 

SUPER 2KW 

$13.00 
$15.00 
$18.00 
$28.00 

$13.00 
$14.00 
$9.00 
$14.00 
$68.00 
$99.00 

Full Line Available on Sale Cell 

ROHN 
200 10 It Stacking Section   $32.00 
250 10 ft Stacking Section   $39.50 
450 10 ft. Stacking Section   $87.50 
25AG 2.3 or 4 Top Section   $52.50 
HDBX 48 48 ft Free Standing Tower  $320.00 
HBX56 56 ft Free Standing Tower .  $340.00 
FK2548 48 ft. 25G Foldover Tower  $725.00• 
T83 Thrust Bearing   $48.00 
S8250 Short Base for 250   $16.50 
BPH25G Hinged Base Plate   $59.75 
AS25G Accessory Shelf   $9.50 
HB25AG 14" House Bracket   $14.50 
8PC25G Cement Base Plate   $32.00 
BAS25G Short top section w/acc. shelf  $38.00 
M200 16 gauge. 10 ft. 2" *.D. Mast..  $19.50 
M200H 1/8" wall. 10 ft. 2" 0 D Mast  $36 00 

Freight prepaid on Fold.over towers Prices 
10% higher west of Rocky Mts. 

Ptally Siren Guy Cable In stock  for price and 
110 delivery call (703) 5119-1200 

ORDERS ONLY 

800-336-8473 
•Shipping charges not included 
•Prices subiect to change without notice 
•Some items limited to stock only 
•Limited quantities 
•No CODs 

HY-GAIN 
TH3JRS Jr Thunderbird, 750W PEP  $150.00 
H025 Hy-Quad, 2 Element  S235.00 
TH5DXS Thunderbird. 5 Element .  $215.00 
TH3MK3S Thunderbird, 3 Element.  $195.00 
TH2MK3S Thunderbird. 2 Element...  $128.00 
TH7DX Thunderbird 7 Element   $336.00 
392S TH6DXX Conversion Kit to TH7DX  $135.00 
105BAS 5 Element 10m "Long-John".  $114.00 
155BAS 5 Element 15m "Long-John"   $161.00 
205BAS 5 Element 20m "Long-John" .  $269.00 
14AVOAVBS 10-40m Vertical   $49.95 
18AVTIWBS 10-80m Vertical   $87.50 
V•2S Colinear Gain Vertical 138-174 MHz  $33.75 
EIN-136 Ferrite Balun. 10-80 melets...  $13.00 
HDR-300 Deluxe Rotor. Digital Readout  $378.00 

ic SUPER HY-GAIN PACKAGE * 
SAVE $355.15 Plus FREE DELIVERY• 

SALE $1,306.70 
HG53SS 52 ft. Self-Supporting Crank-up 

Tower  $990.00 Value 
HG-COA 3 each Coax arm for Tower Legs 

 $39.00 Value 

TH5DXS Thunderbird. 5 Element Tnband 
 $319.95 Value 

HAM IV Rotor  $237.95 Value 
HG-10 10 ft. mast 2- O.D.120 Wall 

Steel  $58.00 Value 
BN-88 Ferrite Balun   $18.95 Value 

Free delivery offered for shipping points within 
48 States. ADDED BONUS: Include M.O. or 
Certified Ck with order and receive a 
Van Gordon PD-8040 Dipole FREE 

NO SUBSTITUTIONS PLEASE SALE ENDS 4/30182 

Y AE S U 

SAVE $70.00 
on FRG-7700 

SWL DX HEADQUARTERS 

Yaesu FRG7700 150 KHz-30 MHz Digital rcyr $479.00 
Ul m MU7700 12 Ch Memory Unit  $135.00 
Yaesu FRG-7  5299 MHz row  $289.00 
Kenwood R•1000 15-30 MHz  $44900 
Kenwood R•800 1530 MHz  $359.00 
Panasonic RF-3100 .1-30 MHz & FM  $289.00 
Panasonic RF•2200 MB-SVYFM  $159.00 
Sony ICF-2001 Digital. Compact $299.00 
Sony ICF•8500 (New) Digital  $ 

19999:00 00  

Palomar Loop Amp./Ant. .  $77.50/$59.95 
Info•Tech M200F RTTY•CW/Video out  $549.00 
McKay Dymek DA-100D Active Ant  $129.00 
Kantronic Mini-Reader  $249.00 
World Radio TV Handbook 1982  $16.50 

Call or write Today for all your 
Test Equipment Needs. 

TEST EQUIPMENT SPECIALISTS 
FOR OVER 10 YEARS. 

Scopes. Counters. DMM. Generators. 
Power Supply 

HITACHI SCOPES 
NA SOAR 
LEADER 
FLUKE 
BECKMAN 

BIRD ELECTRONIC 
138K DVNASCAN 
AMPHENOL 
ASTRON 

Electronic 
EEB  Equip ment 

Bank 
Just 10 miles west of Wash.. D.C. 

516 Mill Street, N.E. 
Vienna, Virginia 22180 

(703) 938-3350 
Plan a vi,ol  •  D 

CUSHCRAFT 
A3 3 Element Tnband Beam   $167.00 
A4 4 Element Triband Beam  $204.00 
A743 7 & 10 MHz Add On for A3   $55. 00 
A744 7 & 10 MHz Add On for A4   $55.00 
AV3 3 Band Vertical 10-20m   $41.00 
AV4 4 Band Vertical 10-40m   $82.00 
AV5 5 Band Vertical 10-80m  $88.00 
R3 14.21.28 MHz Ringo  $204.00 
32-19 Boomer 19 Element 2m   $75.00 
21413 Jr Boomer 14 Element 2m   $61. 00 
A147-11 2m 11 Element Antenna..  $34.00 
A147-4 2M 4 Element Antenna   $23.00 
ARX-2B 134-164 MHz Ringo Ranger II  $34.00 
A144-107 145 MHz 10 Element   $41.00 
A432-20T 432 MHz 29 Element   $41.00 
A14T-MB Twist Mounting Boom & Bracket $21.00 

Full Line Available on Sale Call 

MINI-PRODUCTS 
HO-1 Mini-Quad 6110/15/20m Antenna  $129.95 
8-24 2 Element HF Mini•Beam 6/10/15/20m $99.00 
RK-3 3rd Element Add-on for B-24. 

Improves 10•20m   $67.00 
C-4 Mini-Vertical 6/10/15/20m  $59.00 

ROTORS & CABLES 
CDE HAM IV Rotor    $175.00 
CDE T2X Rotor  $244.00 
CDE 45  Rotor   $92.00 
Alliance HD•73 Rotor   $92.00 

Alliance U1C0 Rotor   $42.00 
RG-8/U Foam Coax 95% Shield   249/1t. 
RG•213 Coax. Mil, Spec   289/11. 
Mini-8 Coax 95% Shield   129/11. 
Rotor Wire 8 Conductor   184111. 

4 Conductor...  7  5cat. 

...See List of Advertisers on page 130 73 Magazine • May, 1982  99 



fliwougagg  . . 
AES participation in the KEN WOOD 
"BONUS BUCKS" Promotion 
Save 2 waijo oit . . 
R-1000, TS-130S/SE, TS-530S, TR-8400 & TR-7730 
with Low AES Prices & Extra Savings from KEN WOOD 
For details - see the KEN WOOD "BONUS BUCKS" display ad in this magazine. 

Note: On Telephone Orders we can fill out the coupon for you. 

Effective: March 1, 1982 to June 15, 1982 

Ca ll T oll F r e e:  1 - 8 0 0- 5 5 8- 0 4 1 1  in  (o1u-Eitsoldoe-2721w.5a1u9k5ee Metro Area) 

AMATEUR ELECTRONIC SUPPLY Inc. 
4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 - Phone (414) 442-4200 
  AES BRANCH STORES 
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 WA8PZA & Squeak AD7K 
Outside Nev. 1-800-634-6227 

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

Outside ILL. 1-800-621-5802 

DOLLAR SAVER/SPACE SAVER 
WELZ SP-300 SWR & POWER METER 

1.8 to 500 MHZ/1 W to 1 KW 

M O M 11111182 wELz gap = 

Exclusive cross over frequency range 

3 Transmitter/3 Antenna Connectors. 

One SW R/Power for the serious amateur who operates all bands, HI. 
io 450 MHz 

Serious Dealers I isting Available. 

Cr9 
318 

1275 N. Grove St. 
Anaheim, Cal. 92806 
(714) 630-4541 

NOTE: Price. Specifications subject to change without notice and 
obligation. 

nr bit 
9rbit  9rbit 

ORBIT is the Official Journal for the 
Radio Amateur Satellite Corporation 
(AMSAT), P.O. Box 27, Washington, DC 
20047. Please write for application. 

For a FREE SAMPLE COPY please 
send $1 to cover First Class Postage 
and handling to: Orbit, 221 Long 
Swamp Road, Wolcott, CT 06716. 
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NORMAL DISPLAY 

LIRE 1 
LINE 2 

LINE 
LINE A 

LINE 5 

TINE 6 

11T0(:2 0025: owPM-115  " 1 121:5121F 11 

1111 
, "..(OLDEST REC=IVED )ATA) 

Iiii (TRANSMITTEA DATA) 

,,,,TRECEIVED DATA) 

m i (mOST  R(SE W TRANSMITTED UATA 

TERMINALL no  available for APPLE II! 
TERMINALL T2 is a hardware and soft-
ware system which converts your Apple II 
computer into a state of the art com-
munications term nal. Simply insert the in-
terface card into any available card slot 
11-7) in your APP_E, then plug the attach-
ed cables into y o ff radio. 

Simplicity 

TERMINALL was  Jesigned from the 
outset to be easy to connect to your radio 
and easy to use. Plug into your receiver 
headphone jack nd copy Morse Code or 
radioteletype (RTTYI. Plug into your CW 
key jack and seni Morse Code. Attach a 
microphone conr ector and send Baudot 
or ASCII RTTY using audio tones (AFSK) 
That's all thee is. to hooking it up. 

The software is Icaded into your computer 
from disk. Enter your callsign and the time 
and you will start receiving immediately. 
No settings or acjust -nents are necessary 
to receive Morse :ode, it's fully automatic. 
-and it works( You may type your message 
while receiving os transmitting. 

You will be on the air, receiving and 
transmitting in ary mode, in minutes. As 
we said, TERMINALL is simple. 

More for your money. 

• TERMINALL has the RTTY terminal 
unit - demod and A=SK - built in. This 
results in a Icwer total cost. 

• Fantastic  Morse reception.  Six 
stage active zilter demodulator copies the 
weak  ones.  auto  adaptive  Morse 
algorithm copies the sloppy ones. Receiv-
ed code speed diaplaved on status line. 

• Outstanding documentation. Pro-
fp,  ,nally wr tten, 90 page user manual 
contains step-by-step instructions. 

• Built in, separate, multi-stage, ac-
tive filter RTTY and CW demodulators. 
No phase lock loops. RTTY demodulator 
has 170 and either 425 or 850 Hz shift-
keyboard selectable - and uses either the 
panel meter or scope outputs for easy tun-
ing. Copy the weak ones. Copy the noisy 
ones. Copy the fading ones. 

• Built in crystal controlled AFSK. 
Rock stable fcr even the most demanding 
VHF or HF applications. A must on many 
VHF RTTY repeaters. 

III Built in 110 or 220 volt AC power sup 
ply 

III Built in parallel printer driver soft-
ware. Simply attach a parallel ASCII 
printer (e.g. the EPSON MX-80) to your 
printer port :o obtain hardcopy in all 
modes. 

II Multi level displays - allows examin 
ing and editing of historical text. 

• Word wrapping, word mode editing, 
diddle, ignore carriage returns, user oro-

a* 
grammable end of line sequence, ad-
justatle carriagE width, multiple user-
defined WRIJ, transmit delay (fixed, none 
or auto acaptive) break mode and more! 

MI The all-in-ore TERMINALL design 
makes i7great for use on HF or VHF, Ham, 
CommErcial, SVJL or MARS! SWL's: 
TERMINALL ma-' be jumpered for either 
425 or E50 Hz reception to copy news and 
weatl-es services. 

FEVIEW WINDOW 

0- FOR TEST) 1. AV TEST i 1-(CONSG  ) 

s.  I A.  i s-t 
6. 22 00  ) 7- CONTEST I 1-( 
1-  )  I ,-(CR/LF  I 
/. TIME  )  ) ..(CODAT 

Irmv(NORMI ASCI  7 110 001.4 DIOS 

111 0 1.072 HI. I L  1257126 . 

TN $ IS THE REV Ew HIADOW. 

IT ALLOWS LOOM G BACK AT HISTORICAL 

DA-A WI N HAS  CAOLLED OFF THE SCREEN' 

TN S M THE SHO T DIALOG wiNDOw 
mc-

Apple II or APPLE II 
Plus,  48K,  Disk 
required. 

Complete with soft-
ware  on  DOS  3.2 
diskette (Muffin  to 
3.3), assembled and 
tested hardware, and 
extensive instruction 
manual. 
TERMINALL T2 8499. 

TO ORDER 
(209) 634-8888 
667-2888 

1125 N. Golden State Blvd  Der:I- . 73 
Turlock, California 95380 

' Apple is a Registered Trademark ot Apfle Co-npJter Irc 

The communications terminal that does it ail! 

44 — 
m uff Mi ne 

L 

VISA  I 
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FT101  TS520 TS820 
, • , 

Probably the most popular units ever r.11 7 11 
duced, these solidly built transceivers were 

built to LAST. If you can live without gadgetry, 
why replace your reliable time-tested rig 
with a costly new model'? Especially since 
you can easily make your receiver equal in 
selectivity and ultimate rejection to any now 
on the market with an inexpensive 

Fox-Tango Filter-Cascading Kit! 
CONSIDER THESE FEATURES 

• Easy installation - 30 minute average. 
• No drilling, switching, alignment. 
• Results of 16 poles of filtering: 

Filter Shape Factor as high as 1.19. 
Ultimate Rejection better than 100dB 
Works wonders on SSB; improves CW 

• Compensates for Filter insertion loss. 
• Complete instructions, clear diagrams 
• No RX audio impairment, TX unaffected 

• Fits all models of Series - any letter. 
• 10% off if any four are ordered at once. 

TS520 Series: Order Kit No. 520K „ $70 
TS820 Series: Order Kit No. 820K  . $70 
FT101 Series (not ZD): Order Kit No. 4K. . $75 
FT101ZD Series: Order Kit No. 4K-ZD... $75 

Prices include shipping to U.S & Canada; 
Overseas Air $5.  Florida Sales Tax: 4% 
All kits include a genuine 8-pole top-quality 
FT Filter, improved cascading/mini-amp cir-
cuit board, all needed parts, cables, and 
detailed instructions. 

In addition to the above, Fox-Tango features 
cascading kits for the FT-901/2 ($65), FR-
101 ($55), Heathkit SB104A ($60). Also a 

wide line of SSB. CW, AM, and special filters 
for Yaesu, Kenwood. Drake R4C and 7-Line, 
Heathkit, and Collins 75S-3B/C. 

NEW! 
TS830S and R820 KITS 

A Matched Pair of 2.1KHz Fox-Tango Filters 
replacing the existing 2.7KHz first and second 
2.7KHz SSb IF filters produces receiver 
improvements which users have characterized 
as". .Spectacular SSB RX!", "...makes the 
VBT work as I dreamed it should  
results are almost unbelievable ...", 
completely eliminates need for CW filter " 
(Names on request.) 
Fox-Tango filter characteristics are notably 
superior to stock items, especially those of 
the modest ceramic 2nd IF; our substitute is 
a high-quality 455KHz 8-pole discrete-crystal 
filter. Resulting bandwidth is about 1.9Hz, 

Shape Factor 1.2, Ultimate Rejection at 
least 110dB! 

Regular prices: $55 + $125 =$180 +shipping 
Introductory Price: $150 for Complete Kit 
Includes Matched Pair of FT 8-pole filters, 

All needed cables and parts. 
Complete instructions. 

CW Filter not needed - Quantity discount 
applies! 

All Fox-Tango crystal filters are guaranteed 
for ONE YEAR. Beware of cheap imitations; 
they are no bargain! Don't be fooled. GO 
FOX-TANGO — TO BE SURE! 
ORDER by Mail or Telephone. Pay by Visa, 
MC, M.O., Check-(US$), Cash, or C.O.D. 

AUTHORIZED EUROPEAN AGENTS 
Scandinavia r MICROTEC, Makedien 26, 

3200, Sandefjord. NORWAY 

Other INGOIMPEY. Postfach 24 49 

D-8070, Ingoistadt, W GERMAN ,' 

FOX TANGO CORPORATION 
Box 15944S W Palm Beach FL 33406 

13051 683-9587  ,323 • 

NEW... $89.95 
Does not include DC-2 

ROM-116 
Now includes: 
•TEXT EDITING 
• RTTY PICTURES 

'SAVE TEXT TO DISK Detailed brochure available on request. 

RTTY/C W 
For the TRS-80 

A Trademark of the Tandy Corp. 

• iC)ra .116  

Featuring: 
1200 BAUD OPERATION. Not limited to 110 baud 
because (*timing loops 60, 66, 75 & 100 
W P M. Plus 110, 150, 300, 600 & 1200 baud 
operatic ns possible 
FLEXIBILITY OF OPERATION. Instantly change 
Baud Rites; Program Mode (ASCII/Baudot), 
Progran Status 
SPLIT SCREEN VIDEO. Transmit & receive data 
displayed separately. 
REAL T . Automatic CW/ID without user in-
terventor. Automatically 
updatesa1 end of month 
or year. CROWII 

Pilo:Products 

Other features 
include: 

• Two Serial Ports 
• Fourteen Buffers 
• Automatic CW/ID 
• Transmit Control 
• Selective Call Feature 
• Error Correction 8, Editing 
• Word Wraping 
• Easy to Interface 
• 30 Day Unconditional 
Guarantee 

• Hardware Requirements 
TRS-80 Model I or III 16K 
EXTERNAL TERMINAL UNIT 
REQUIRED 

606 State Street, P 0 Box 892-R • Marysville, WA 98270 • (206) 659-4279 

BUGGED BY 
MORSE CODE? 
TURN THE MORSE CODE HASSLE 
INTO THE FUN IT SHOULD 
BE WITH THE NEW KEYER-
TRAINER MODEL KT-2 BY AEA. 

External Battery Pack 

The new riodel KT-2 KEYER-TRAINER uses an AEA microcomputer with copywritten 
software. 'eaturing exclusive automatic speed increase that literally pulls you through 
psychological speed barriers. Users of the model KT-1 predecessor report Morse 
code success never before achieved by all other methods tried. The exclusive AEA 
training method is increasing ones Morse speed copying ability in the shortest time 
for all who want to learn. 

In addit on to the powerful trainer features. the KT-2 is also a full feature keyer which 
will inte-face with all the popular iambic or single lever paddles on the market. Best of 
all, the rew KT-1 price represents a 30 percent reduction from the KT-1 predecessor. 

ACCESSORIES: 
Model AC-2 350 Ma 12 VDC Wall Adaptor   $9.95 
Model DC-2 8 Hour Rechargeable Battery Pack and Charger Unit   $39.95 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

call or visit: 

AEA 
Brings you the 
Breakthrough! 

TOLL FREE 1-800-331-3688 

Derrick 
Electronics, Inc. 

714 W. Kenosha 
Broken Arrow, Okla. 74012 

• 
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pro •amm 
Mounts and 
Antennas 
Commercial users and amateurs who demand the very 
best bill find professional quality and performance with 
Valor's Pro-Am Communications products. As original 
equipment or replacements, Pro-Am antennas and 
mounting systems are compatible with the Motorola 
type —AD and TAE components. Stainless steel whips, 
heavy-duty, chrome-plated brass parts; weather-sealed, 
200-watt low loss coils ensure long-lasting performance. 
Available from 27 MHz thru 866 MHz. 

SEE US AT THE 1982 DAYTON HAMVENTION 

BOOTH 950 APRIL 23, 24, 25th. 

6 •••••  Ca; 

t—  • 

Write or call today for complete details. 

valor Enterprises, Inc. 
' 85 W. Hamilton St., West Milton, OH 45383 
PH: (513) 698-4194, Outside Ohio: 1-800-543-2197 
—elex 724-389  ATT: Valor 

,••• 422 

Power Line 
Filters 

Model 
LF2 

I hese filters protect any sensitive electronic 
equipment from power line transient damage 
and radio frequency interference. Both 
models offer common mode and differential 
mode surge suppression for power line 
"spikes". Rf interference is suppressed using 
both inductive and capacitive components. 
Ideal for computers. test equipment or TV. 

LF2 a duplex outlet. 120V. 8 amps max  $39.95 
LF6 three separately filtered duplex outlets 
120 V total fused capacity 15 amps. 
power switch and indicator lamp  $59.95 
Add $2.50 shipping and handling per order 

Send check with order and provide street address 
for UPS shipment Ohio residents add Sales Tax 
Charge card buyers may call toll free 

1-800-543-5612 
In Ohio, or for 
Information call• 

1.513-866-2421 42, DRAKE 
R. L DRAKE COMPANY 
540 Richard Street Miamisburg. Ohio 45342 

1611MI  INSTITUTIONAL AND DEALER INOUIRIES INVITED 

FOR T  SIONAL AMATEUR 

IC-720A H.F. 
LIST $1349.00 

SPECIA 
LIMITED 
OFFE 

DISTRIB JTING 
72C1 N.W 12 ST. 
MIAMI. FLA. 33126 
(305) 592-9685 
(305) 761-8170 

WATTS 80C-327-3364 

SSB-CW MODE PORTABLE RADIOS 
IC-502A  6 METER 

LIST 239.00  N&G PRICE 185.00 
1C-202 S 2 METER 

_1ST 279.00  N&G PRICE 215.00 

A 
LIST $349.00 
Nom mare moi   

IC 730 H.F. 
LIST $829.00 

IC-2AT IC-3AT IC-4AT 
Accessories Stocked 
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SOCIAL EVENTS 
from page 90 

.34/.94. For more info, advanced 
reservations, or raffle tickets, 

send an SASE to Jerry Frederick 
NOBNG, 1127-104th Avenue 

West, Duluth MN 55808. 

LUFKIN TX 
MAY 14-16 

The Region Four Air Force 
MARS will hold their annual con-
vention on May 14-16, 1982, at 

the Ramada Inn, Lufkin TX. Fri-
day night there will be an admin-
istrative meeting of all head-
quarters personnel and all Re-
gion Four officials, and Satur-
day there will be a series of pro-
grams. A banquet will be held on 
Saturday night. For further de-
tails, please contact Ed Langs-
ton AFA4KH, Convention Chair-
man, 1123 Sayers Street, Lufkin 
TX 75901. 

CADILLAC MI 
MAY 15 

The 22nd annual Swap Shop 
& Eyeball OSO will be held on 
Saturday, May 15, 1982, from 
8:00 am to 4:00 pm at the Wex-
ford Civic Arena, US 131 North, 
Cadillac MI. Tickets are $2.50 
and 8-foot tables are $4.00. 
There will be prizes, plenty of 
parking, and lunches available. 
Talk-in on 146.37/.97. For further 
information, contact Wexaukee 
Amateur Radio Association, PO 
Box 163, Cadillac MI 49601-0163. 

DURHAM NC 
MAY 15 

The Durham FM Association 
will hold the annual Durhamfest 
on May 15, 1982, at the South 
Square Mall, US 15-501 south, 
Durham NC. Admission is $3.50 

with no additional charge for 
tailgating or dealers' spaces. 
Features will include prizes and 
a flea market. Motels, a restau-
rant, facilities, tables, and 
power will be available. Talk-in 
on 147.825/.225. For more infor-
mation, write Durhamfest, Box 
777, Hillsborough NC 27278. 

ROGERS AR 
MAY 15 

The Northwest Arkansas Am-
ateur Radio Club, Inc., will hold 
its 2nd annual hamfest/swap-
meet on Saturday, May 15, 1982, 
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from 8:00 am to 4:00 pm at the 
Community Building (Old Ar-

mory), US Hwy 71, Rogers AR. 
Commercial exhibitors' and flea 
market tables and spaces are 

free. Doors will open at 6:00 am 
for setup. Main prize tickets are 
3 for $5.00 or $2.00 each and 

prizes include a complete Ken-
wood station consisting of 
TS-130S, ac power supply, and 
MC-50 mike. There will also be 
door prizes, free parking, and 
programs, including MARS, DX, 
and Skywarn. Talk-in on 
146.16/.76 or 146.52. For more in-

formation, write Mary Webb 
KA5HEV, PO Box 338, Prairie 

Grove AR 72753, or call 
(501)-846-2847. 

BATON ROUGE LA 
MAY 15-16 

The Baton Rouge Amateur 
Radio Club will hold its annual 

hamfest on Saturday and Sun-
day, May 15-16, 1982, at Catholic 
High School, 855 Hearthstone 
Drive, Baton Rouge LA. There 
will be swap tables, dealers' ex-
hibits, technical forums, and ac-
tivities for the non-ham wives 
and children. Talk-in on .19/.79 
and .52 simplex. For further in-
formation, write BRARC, PO 
Box 4004, Baton Rouge LA 
70821. 

ATHENS OH 
MAY 16 

The Athens County ARA an-
nual hamfest will be held on 
Sunday, May 16, 1982, from 8:00 
am to 4:00 pm at the Athens City 
Recreation Center, East State 
Street. Athens OH. There will be 

a free flea market for elec-
tronics-related items on a large 
paved area and some indoor 
space available on a first come, 
first served basis. Setup is at 
7:00 am. Food, free parking, and 
several nearby restaurants will 
be available. Tickets are $1.00 in 
advance and $2.00 at the gate. 
Talk-in on .34/.94. For further in-
formation, send an SASE to 
ACARA, PO Box 72, Athens OH 
45701, or phone Joe Follrod 
WB8DOD at (614)-797-4874. 

MARSHALL MO 
MAY 16 

The Indian Foothills Amateur 
Radio Club will hold its 7th an-

nual hamfest on May 16, 1982, at 
the Saline County Fairgrounds 
building, Marshall MO. Tickets 
are $2.00 each or 3 for $5.00 at 
the door, or 5 for $5.00 in ad-
vance. There is no charge for ta-
bles but reservations are re-

quested. Registration will be at 
8:00 am and coffee and break-
fast rolls will be available from 
8:00 am to 10:00 am. Lunch (all 
you can eat) will be at 11:30 am. 
The drawing will be held at 2:30 
pm with a first prize of a KDK 
2025 Mark II. Talk-in on .52, 
.28/.88, and 147.84/.24. For addi-
tional information and advance 
tickets, contact Jim Little 
KBODA, 405 E. Rosehill, Mar-
shall  MO 65340, or call 

(816)-886-8583 after 5:00 pm, or 
KOBVB at (816)-886-2837. 

EASTON MD 
MAY 16 

The eighth annual Easton 
Amateur Radio Society Hamfest 
will be held on May 16, 1982, rain 
or shine, from 8:00 am to 4:00 pm 
at the Easton Senior High 
School cafetorium, Rte. 50, just 
south of Easton at mile marker 
66. The donation is $2.00 with an 
additional $2.00 for tables or 
tailgaters. Talk-in on .52 and 
146.44 5/147.045. For more 
details, write Van Herridge 
WB3HGO, Box J, St. Michaels 
MD 21663 or Easton Amateur 
Radio Society, Inc., Box 781, 
Easton MD 21601. 

WEBSTER MA 
MAY 16 

The Eastern Connecticut 
Amateur Radio Association will 
hold its 8th annual flea market 
and auction on Sunday, May 16, 
1982, starting at 9:00 am, rain or 
shine, at the Point Breeze Res-
taurant, Webster Lake, Webster 

MA. Admission is $1.00 and ta-
ble reservations are $5.00 in ad-
vance or $7.00 at the door. Food 
and drinks will be available as 

well as free parking. The auction 
will be held at 1:00 pm. Talk-in on 
147.885/.285 K1MUJ and 146.52. 
For reservations and additional 
information, contact Dick Spahl 
K1SYI, Lake Parkway, Webster 
MA  01570,  or  phone 
(617)-843-4420 after 7:00 pm. 

WABASH IN 
MAY 16 

The Wabash County Amateur 
Radio Club will hold its annual 
hamfest on Sunday. May 16, 
1982, from 5:00 am until 4:00 pm 
at the Wabash County 4-H Fair-

grounds, Wabash IN. Admission 
will be $3.00 at the gate or $2.50 
in advance. There will be plenty 
of food and parking available, as 
well as free overnight camping 
on  Saturday.  Talk-in  on 
147.63/.03 or 146.52. For tickets 
or more info, send an SASE to 

Dave Spangler N9ADO, 45 Grant 
Street, Wabash IN 46992. 

EVANSVILLE IN 

MAY 16 

The Tristate Amateur Radio 
Society (TARS) will hold its an-

nual hamfest on Sunday, May 
16, 1982, beginning at 6:00 am 
CDT at the Vanderburgh County 
4-H Center, Evansville IN. Ad-
mission is $2.00. Tables will he 
available in the air-conditioned 
indoors. An outdoor flea market 
will also be featured. Talk-in on 
147.75/.15 and 146.19/.79. For ad-
ditional information and table 
reservations, contact Hal Wil-
son WB9FNN, RR 8, Box 427B, 
Evansville IN 47711. 

WRIGHTSTOWN PA 
MAY 16 

The Warminster Amateur Ra-
dio Club will hold its annual 
hamfest on Sunday, May 16, 
1982, from 7:00 am to 3:00 pm at 
the Middletown Grange Fair-

grounds, Wrightstown PA, near 
Philadelphia. Admission is $3.00 
at the gate with an additional 
$2.00 for each 8-foot seller's 
space. Children and spouses 
will be admitted free. If pre-reg-
istered by May 1, 1982, the ad-
mission fee will be $1.00 less. 
Door prizes will be awarded 
every half hour beginning at 9:00 
am. Talk-in on 147.690/.090 and 
146.520. For more information, 
write PO Box 113, Warminster 
PA 18974, or call Bill Scott 
KA3CHB at (215)-249-0568 after 
6:00 pm. 

FRESNO CA 
MAY 21-23 

The Fresno Amateur Radio 
Club, Inc., will hold its 40th an-
nual hamfest on May 21-23, 
1982, at the Hacienda Inn, Clin-
ton and Highway 99, Fresno CA. 
The full advance registration 
cost is $20.00. On Friday, activi-
ties will include registration, a 
golf tournament, and wine tast-
ing; on Saturday, swap tables, 
commercial exhibits, a lun-
cheon program, a CW contest, 
MARS meetings, a transmitter 
hunt, a No Host Cocktail Hour, 
and a banquet with speaker, Dr. 
Henry Richter; on Sunday, a 



WPSS Breakfast. Talk-in on 
146.34/.94. For advance registra-

tion or more information, con-
tact the Fresno Amateur Radio 

Club, Inc., PO Box 783, Fresno 
CA 93712. 

GORHAM ME 
MAY 22 

The Portland Amateur Wire-
less Association and the South-
ern Maine University Radio Club 
will hold their annual flea mar-

ket on May 22, 1982, from 8:00 
am to 4:00 pm (inside if it rains) 
at the Gorham ME campus. The 
cost is $1.00. Food will be avail-
able. Talk-in on 146.73R and 

146.52S. For additional informa-
tion, write John Taylor N1SD, 44 
Milton Street, Portland ME 

04102, or call (207)-773-2651. 

GREEN BAY WI 
MAY 22 

The Green Bay Mike and Key 
Club will be holding its seventh 
annual swapfest on Saturday, 
May 22, 1982, from 8:00 am to 

3:00 pm at the Norwood School, 
Norwood and Ninth, Green Bay 

WI. Admission is $1.50 in ad-
vance by May 1st, and $2.00 at 
the door. Table space is $2.00, 
and there will be one free admis-
sion for every 2 tables bought. 

Door prizes will be given away 
and food and beverages will be 
available. Talk-in on 147.72/.12 
and 146.52. For more informa-

tion, contact Bob Duescher 
KA9BXG, 1011 13th Avenue, 
Green Bay WI 54302 or phone 
(414)-497-7880. 

WEYMOUTH MA 
MAY 22 

The South Shore Repeater As-
sociation will hold its ham ra-
dio/electronic/computer flea 
market on Saturday, May 22, 
1982, at Weymouth South High 
School Cafeteria, 300 Pleasant 
Street, Weymouth MA. Admis-
sion is $1.00 for each Duyer and 
tables are $5.00 in advance or 
$8.00 at the door. Doors open for 
sellers at 9:00 am and for buyers 
at 10:00 am. Food and refresh-
ments will be available. For di-
rections or table reservations, 
please contact SSRA, c/o David 

Newman, PO Box 447, Abington 

MA 02351. 

KNOXVILLE TN 
MAY 22-23 

The 1982 ARRL Delta Division 
Convention and the sixteenth 
annual Knoxville Hamfest will 

be held on Memorial Day Week-
end, May 22-23, 1982, at Bearden 

High School, Knoxville TX. For-
ums will be on the future of ama-
teur radio, DXCC, the CO 
5B-WAZ program, fast-scan TV, 
computers and amateur radio, 
and the ARRL. Other activities 

include programs for non-ham 
ladies, a shuttle bus to the 
World's Fair, an indoor and out-
door flea market, an exhibit 
area, and the verifying of QSL 
cards by Don Search W3AZD 
and Bob May K4SE. Both 4-land 

QSL bureaus will be in attend-

ance and cash prizes will be of-
fered in the Ron McKean Mem-

orial CW competition. For more 
information, please write Delta 
Division Convention, c/o Ray 
Adams N4BAQ, 5833 Clinton 
Highway, Suite 203, Knoxville 
TN 37921, or phone (615)-688-
7771 (days) or (615)-687-5410 
(nights). 

HARTWELL GA 
MAY 22-23 

The Anderson, Hartwell, and 

Toccoa Amateur Radio Clubs 
will hold the 4th annual Lake 
Hartwell Hamfest on May 22-23, 

1982, at the Lake Hartwell Group 
Camp, located on Highway 29,4 
miles north of Hartwell GA. Fea-
tures include free admissions, 
free camping, and free flea mar-
ket space. Activities include a 
left-footed CW contest, horse-

shoes, bingo, and many other 
activities for the whole family. 
Fishing, swimming, and camp-
ing are available on the site. The 
campground will open at 6:00 
pm Friday and the main prize 
drawing will be held at 2:00 pm 

Sunday. Talk-in on 146.19/.79, 
147.93/.33, and 146.895/.295. For 
further information, contact Ray 
Pettit WB4ZLG, Rte. 1 Dooley 
Drive, Toccoa GA 30577. 

BOULDER CO 
MAY 23 

The Rocky Mountain VHF So-
ciety will hold the annual spring 
hamfest on Sunday, May 23, 
1982, from 9:00 am to 3:00 pm, 
rain or shine, at the Boulder Na-
tional Guard Armory, 4750 North 
Broadway, Boulder CO. The ad-

mission donation will be $2.00 
per family and there is no 
seller's charge. The gates will 
open for sellers at 8:00 am and 
they suggest you bring your own 
table. The door prizes will in-
clude a synthesized FM trans-
ceiver, and extra raffle tickets 
will be available. In addition to 

THERE IS A 
DIFFERENCE 
IN 
CRYSTALS 
QUAR'17 

International's leadership in crystal design and 
production is synonymous with quality quartz crystals 
from 70 KHz to 160 MHz. Accurately controlled 
calibration and a long list of tests are made on the 
finished crystal prior to shipment. 
That is why we guarantee International crystals 

against defects, material and workmanship for an 
unlimited time when used in equipment for which they 
were specifically made. 
Orders may be placed by Phone: 405 236-3741. 

TELEX: 747-147. CABLE: Incrystal • TWX: 
910-831-3177 • Mail: International Crystal Mfg. Co.. Inc.. 
10 North Lee, Oklahoma City, Oklahoma 73102. 

p, 36  Write for information 

the big ham swap, there will be 
technical demonstrations and 
seminars, covering topics such 
as fast-scan ham TV, micro-
waves, satellite communica-
tions, etc. Food and drink will be 

available. Talk-in on 146.16/.76 
and 146.52. For more informa-
tion, contact Richard Ferguson 
KA0DXM, 1150 Albion Road, 
Boulder CO 80303, or phone 

(303)-449-2871. 

NATCHEZ MS 
MAY 23 

The Old Natchez Amateur Ra-
dio Club (ONARC) will hold its 
hamfest on Sunday, May 23, 
1982, at the Natchez Convention 
Center, Natchez MS. Doors will 
open at 8:00 am and there will be 
food available as well as free ad-
mission and free swap tables. 
Talk-in on 146.31/.91. For further 
information, contact S. W. 
Gates N5AXV, PO Box 203, Nat-
chez MS 39120. 

ISLIP LI NY 
MAY 23 

The Long Island Mobile Ama-
teur Radio Club will hold the 
ARRL Hamfair '82 on May 23, 
1982, at the Islip Speedway LI 

III b al  

INTERNATIONAL CRYSTAL MFG. CO.. INC 

NY. General admission is $2.00 
and $5.00 per car space will be 
charged for exhibitors. Food 

and refreshments will be avail-
able at the track. There will be 
door prizes and special prizes 
drawn all day from 9:00 am to 
4:00 pm. Talk-in on 146.85 (a 4Z 
PL will extend your range into 
New York City). For more infor-
mation, call Sid Wolin K2LJH at 
(516)-379-2861, or Hank Wener 
WB2ALW at (516)-484-4322 in 

the evening. 

BURLINGTON KY 
MAY 23 

The Northern Kentucky Ama-
teur Radio Club will hold its an-
nual Ham-a-rama on Sunday, 
May 23, 1982, at the Burlington 
Fairgrounds, Burlington KY (off 
275, Burlington-Florence exit). 
Individual tickets are $4.00, fam-
ily tickets are $6.00, and each 

ticket entitles you to the major 
prize drawing at 4:00 pm. First 
prize is a Kenwood low-band 
TS-130S or $500, second prize is 
a Kenwood HC-10 station clock, 
and there will be a special raffle 
for an !corn 2AT. Features will 

Continued on page 146 
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HI-Q B ALUN 
• i or dipuie; yagis inverted 
vees & doublets 

• Replaces center insulator 

• Puts power in antenna 

• Broadbanded 3-40 MHz 

• Small lightweight and  HI-0 
weatherproof  Salun 

. 1 impedance ratio 

.  rum  ani m, • 

only $12.95 

HI- Q A NTE N N A 

C E NTE R IN S UL AT O R 

$6.95 
HI- Q A NTE N N A 

E N D IN S UL AT O R S 
Hugged, Ityntweight, tniec 
tion molded of top gualih, 
material, with high dielec 
In ic qualities and excellent 
weatherability End insula 
tors are constructed in a 
spiral unending fashion tc 
permit winding of loadinq 
coils or partial winding fr 
tuned traps. 

$4.95 ' 

DIPOLES 
WITH HEO 

PRICE WITH  CENTER 
MODEL  BANDS  LENGTH  HI 0 BALUN  INSULATOR 

080 
D-40 
D•20 
D 15 
D-10 

80.75 
40.15 
20 
15 
10 

130  $31.95 
66  28.95 
33  27.95 
22  26.95 
16  25.95 

$27.95 
24.95 
23.95 
22.95 
21.95 

Shone ...3 dipoles 

SD-80  80.75  90  35.95  31.95 
SD-40  40  45  32.95  28.95 

Paulin., dipole, 

PD-8010 
PD.4010 
PD-8040 
PD-4020 

80.40.20.10.15 
40.20.10,15 
80.40,15 
40.20,15 

130 
66 
130 
66 

43.95 
37.95 
39.95 
33.95 

DIpolo shortener.,  only same as included in SD models 

39.95 
33.95 
35.95 
29.95 

S 80  80.75  $11.95 pr 
540  40  $10.95 pr 

All antennas are complete with a HI-0 Balun or HI-0 
Antenna Center insulator, No. 14 antenna wire, Cer-
amic insulators, 100 nylon antenna support rope (SD 
models only 50) rated for full legal power. Antennas 
may be used as an inverted V and may also be used 
by MARS or SWLs 

Antenna accessorkts-available with antenna Order' 
Nylon guy rope 450" test 100 feet  $4.49 
(orafriC IDogbone Type) antenna insulators $1.50 pr 
,l) 239 coax connectors  55 

All prices are postpaid USA 45 
Available at your favorite dealer or order direct from 

Va n  Dealer Inquiries Invited 

Gorden 
Engineering 

BOX 21305 B. SOUTH EUCLID, OHIO 44121 

SATELLITE SYSTEM HEADQUARTERS 

Don't wait. Get Your TVRO System TODAY! 

• Receivers featuring 
the DEXCEL and 
Automation Tech-
niques units 

• Modulators 

• Complete System 
ready to install from 
$2850 

• Ca// today for more 
information 

CHAPARRAL 
"Super Feed" 
feed horn 

$85.00 

1900 to 2500 MHz Microwave 
Kit 
Assembled   
ALSO AVAILABLE 
Commercial M.D.S. System . 
SLOTTED ARRAY ANTENNA 

PB RADIO 
SERVICE 

- 

DEXCEL 
120 low noise 
amplifiers 

$495.00 

Downconverters 
  $28.50 

$48.50 

... $169.95 

.... $28.50 

404 

1950 E. PARK ROW • ARLINGTON. TX 76010 

CALL ORDER DEPT. TOLL FREE 

(800) 433-5169 
FOR INFORMATION CALL 

(817) 460-7071 VISA 

SATELLITE ANTENNAS 

MDS POWER SUPPLIES 
$35.00 

Introducing 

11 
MOBILE CONNECTION 

NoVsais 

YOUR OWN 
AUTOPATCH FOR 

SIMPLEX OPERATION 

ONLY 

$ 1 6 99 5 KIT 
msco.ct  Wired and Fully Tested 
N.  ;  $219.95 • Shipping $3.50 
0 . 0  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")  • EASY INTERFACING with radio audio 
• STATE OF THE ART  & squelch circuit 

CIRCUITRY 12-16 V D.C.  • SINGLE DIGIT CONTROL 

• ADJUSTABLE ACTIVITY TIMER  (connect and disconnect) 
(clears out if mobile is out of range) • 3 MIN. CALL DURATION TIMER 

TO ORDER-SEND Check-Money Order (MasterCard or Visa accepted) to: 
R.W.D. Inc., Oriskany, N.Y. 13424 or call (315)-829-2785  po 21 
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ICO M - ateck Ike Big Saviittgo at AES! 
SAVE $200 
_ 
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U 
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IC-720A Digital HF Transceiver. 160-10m, including 10, 
18 & 24 MHz, 100w 13.8vdc/15A 
I2'2"d, Wt 17 lbs. (Regular $1349) ... NOW $1149.00 
FL-32 500Hz CW filter   59.50 
FL-34 5.2 KHz AM filter   49.50 

SAVE $129 

a Q :5 

IC-730 Digital HF Xcvr 80-10m. incl. 10, 18 & 24 MHz. 
200w PEP. UP/ON tune w/optional HM-10 mic 9'.,"w 
4433/4"h x10Vd, 10 lbs. (Reg. $629) .... NOW $699.95 
FL-30 SSB filter (passband tuning)   59.50 
FL-44 455 KHz SSB filter (Reg. $159) ... NOW 144.95 
FL-45 500 Hz CW filter   59.50 
EX-195 Marker unit   39.00 
EX-202 LDA interface; 730/21(1/AN-I   27.50 
EX-203 150 Hz CW audio filter   39.00 
EX-205 Transverter switching Lnit   29.00 
HM-10 Scanning mobile microphone   39.50 
Accessories for 720.4 & 730 
PS-15 Power supply (Reg. $149)   NOW $134.95 
PS-20 20A power supply (Reg. $229)   NOW 199.95 
Adaptor cable for PS-20 to 720A or 730   10.00 
CF-1 Cooling fan for PS-15 * or PS-20   45.00 
EX-144" Adaptor for CFI to PS-15   6.50 

MB-5 Mobile mount   19.50 
Phone patch • specify radio (Reg. $139)  NOW 129.95 
SP-3 Base station speaker   49.50 
SM-5 Electret desk microphone   39.00 
AH1 Mobile ant. & turer (Reg. $289)... NOW 259.95 
AT-100 100w auto. tuner (Reg. $349) ... NOW 314.95 
AT-500 500w auto. tuner (Reg. $449) ... NOW 399.95 

SAVE $400 

IC-2KL HF linear. 160-15m, including 10 & 18 MHz. 
Solid-state broadband tuning, 500w out. Automatic with 
720A & 730 w/EX-202 (Reg. $1795) .. NOW $1395.00 

- - - 

VISA 

SAVE $$ - VHF/UHF 

IC-251A 2m All-mode Xcvr 144.8-148.1999 MHz 10w, 
digital. memories, scan, 2 VFOs 13.8vdc/117vac. 41:"h 
.914w .10'2"d, 11 lbs (Reg. $749)  NOW $599.95 

IC-451A UHF All Mode Transceiver for OSCAR mode B 
or 1 & simplex. Models for 430-440 or 440-450 MHz 
Similar to 1C-251A (Regular $899)  NOW $769.95 
IC-AG1 UHF Preamplifier (Reg. $89) NOW $79.95 

IC-551 6m SSB/CW/(FM*) transceiver. 50-53 999 MHz 
10w, digital readout, memories, scan, two VF0's & noise 
blanker 13.8vdc/117vac (Reg. $4791  NOW $399 95 
EX-1O6 * FM adaptor (Reg. $125)   NOW 112 95 
EX-107 VOX unit (Reg. $55)   NOW 49 95 
EX-108 PB tune/RF proc. (Reg. $105)  NOW 94.95 

IC-551D same as 551 but 80w EX-107 & EX-108 built 
in 13 8vdc/18A - PS-20* (Reg $699)  NOW 599.95 

PS-20* AC power supply (Reg $229)   NOW 199.95 
CF-1 Cooling fan for PS-20   45.00 
IC-560 6m SSB/CW/FM Mobile Xcvr. 10w, digital, three 
memories, mem. & band scan, two VF0s. 13.8vdc/3 5A 
21/2"h .71,4"w 9"d, 6 lbs. (Reg. $489) ... NOW $439.95 

IC-25A Compact 2m FM Mobile Xcvr. 25w, 5 memories, 
scan, priority ch, 2 VF0s, T/T microphone 2"h 

7"d, 3'4 lbs. (Regular $349) .... NOW $309.95 

IC-290A  2m All mode mobile transceiver. 143.8-
148.199 Mhz. 1/10w. 5 memories, 2 VF0s. scan, T/T 
mic Remote tuning w/opt. HM 10 mic 6'4"w 212h 
8' -"d (Regular $549)   Limited Special! $439.95 

IC-490A 432 MHz All Mode mobile transceiver 430-
439 995 MHz, 10 watts, scanning microphone  TBA 

IC-22U 800 ch. mobile. 144-147 995 MHz. 1 or 10 
watts. thumbwheel frequency selection 6' ."w . 2's"w 
8'."cl.  lbs. (Reg $299)  Limited Special! $239.95 
EX-199 Remote frequency selector   35.00 

SAVE S30 
IC-2A1 Synthesized 2m FM Hand•held 
with T/T pad 800 ch in 5 KHz steps. 
144-147 995, selected by thumb wheels 
& .5 KHz upshifl switch: ± 600 KHz 
offsets .15 or 1.5w output with supplied 
mad pack Optional packs for larger 
capacity or higher power. Supplied with 
250 ma nicad pack (BP-3). wall charger. 
flex antenna, belt clip, strap, earphone 
and plugs 6.6"h . 2.6w . 1 4"d, 1 lb 

Regular SPECIAL! 
IC-2AT HT w/TTP, nicad & chgr  $269.50 $239.50 
IC-2A 2m HT w/nicad & wall chgr ...$239.50 214.50 
MI-1 2.3/10w 2m mobile linear   89.00  79.95 
IC-3AT 220 HT/TTP, nicad & chgr  299.95 269.95 
IC-3A 220 HT/nicad & charger   269.95 244.95 

IC-4AT 440 HT/TIP, nicad & chgr  299.95 269.95 
IC-4A 440 HT/nicad & charger   269.95 244.95 
HT Accessories:  Regular 
BC-25U Extra wall charger   $12.50 
BC-30 Drop-in charger for BP-2, 3 & 5   69.00 
BP-2 450 ma, 7.2v mod pk, 1w output   39.50 
BP-3 Extra 250 ma mad pk, 1.5w output   29.50 
BP-4 Alkaline battery case   12.50 
BP-5 * 450 ma, 10.8v mad pk, 2.3w output   49.50 
"BC-30 required to charge BP-2 & BP-5 
CP-1 Cig lighter plug & cord (BP-3)   9.50 
DC-1 DC operation module   17.50 
HM-9 Speaker/microphone   34.50 
Leather case (specify radio)   34.95 
FA-2 Flexible antenna for 2A, 2AT (BNC)   10.00 
3A-TTN IT pad for 2A, 3A, 4A   39.50 
Commspec SS-32M 32-tone encoder   29.95 

VHF/UHF Portables: 
IC-202S 2m SSB Transceiver. 3w PEP output. Uses "C" 
cells, optional Mod pack/charger or AC supply /spkr 
With mic., ant. & strap (Regular $279) .. NOW $249.95 
IC-201 2m, lOw ampl. (Reg $98) ....NOW  89.95 

IC-402 432 Mhz portable SSB Transceiver. Features 
same as IC-202S above (Reg. $389)  NOW $349.95 
IC-301. 10w, 432 amp. (Reg. $105)  NOW  94.95 

IC-502A 6m SSB port. (Reg. $239)  NOW 214.95 
IC-3PS ps/spkr; portables (Reg $95)  NOW  89.95 
BC 15 Nicads & AC chgr for portables   57.50 
BC 20 Nicads & DC-DC chgr for portables   57.50 
SP4 Remote speaker for portables   24.95 
Accessories: 
81.1-1 Memory back-up, 25A/290A/490A  $38.75 
BC-10A Memory back-up: 551D/720A/730....  9.50 
EX-2 Relay box w/marker, 720A/730/70I   34.00 
IC-3PE 3A ps/speaker (Regular $95) .... NOW  89.95 
HM-10 Scanning mic.: 25A/255A/290A/730   39.00 
SM-2 4-pin electret desk microphone; 551/D   39.00 
SM-5 8-pin electret desk rm.; 251A/451A   39.00 

HOURS: Mon, Tue. Wed & Fri 9-5:30; Thurs* 9-8: Sat 9-3 
*Las Vegas & Florida 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. 

Please use WATS line for Placing Orders 
For other information. etc. please use Regular line 

Call Toll Free: 1-800-558-0411 

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

WICKLIFFE, Ohio 44092 
28940 Euclid Avenue 
Phone (216) 585-7388 

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

 AES BRAN 
ORLANDO, Fla. 32803 
621 Commonwealth Ave 
Phone (305) 894-3238 

Fla WATS 1-800-432-9424 
Outside Fla 1-800-327-1917 

CH STORES  
CLEARWATER, Fla. 3351 

1898 Drew Street 
Phone (813) 461-4267 
No In-State WATS 
No Nationwide WATS 

In Wisconsin (outside Milwaukee Metro Area) 

1-800-242-5195 

5  LAS VEGAS, Nev. 89106 
1072 N Rancho Drive 
Phone (702) 647-3114 
No In-State WATS 

Outside Nev 1-800-634-6227 

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

Outside ILL 1-800-621-5802 



the indispensable 

,Lcs.2.2.r5) 

THRULJNE WATTMETER 
0.45-2300 MHz/0.1-10000 watts 

The Standard of the Industry 
What more need we say... 

Biwa Electronic 
IS Corporation 

30303 Aurora Road, Cleveland (Solon) Oh 44139 
Phone (2161248-1200 

DIRECTION FINDING? 
* Doppler Direction 
Finding 

* No Receiver Mods 
* Mobile or Fixed 
* Kits or 

Assembled Units 
* 135-165 MHz 
Standard Range 

* Circular LED 
Display 

* Optional Digital 
Display 

* Optional Serial 
Interface 

* 12 VDC Operation 
* 90 Day Warranty 

New Technology (patent pending) converts any VHF FM receiver into an advanced 
Doppler Direction Finder. Simply plug into receiver's antenna and external speaker 
jacks. Use any four omnidirectional antennas. See June 1981 issue of 73 for technical 
description. Kits from $270. Assembled units and antennas also available. Call or 
write for full details and prices. 

id DOPPLER SYSTEMS, Scottsdale, AZ 85254 
5540 E. Charter Oak, 

(602) 998-1151 

s.." 425 

STAND ALONE VIDEO BOARD SCT-100 

AMATEUR RADIO TIIIIYPE APPLICATIONS 

••  •• • •  • •  radio amateur to get on the air al 
,.,.• it, SP  BA 11001 iniedwe connecIS directly to most ISO terminal 

1111113 awl when not in use I t may be switched to ASCII Riede tor use with a Plane 
compf.ler In BAUDOT mode the OCT TOO receives and transmits a 5 bit code 
compatible with model 15 or similar Teletypes ITN' 

COMPUTER TER MINAL APPLICATIONS 

The SCE 100 has been configured for direct use wily my mini Of micro computer 
system having a serial ASCII Interface This includes stand alone operation with only 
an external 12 6 VAC transformer or direct insertion min any SI X compatible card 
Cape 

ACT 1011 VIDEO BARS ARUM TEST 
SCE 100 VIDEO BOARD KIT 

SKI 100 KEYBOARD TERMINAL ASSEN TEST 
SKI IX KEYBOARD TERMINAL KIT 

27900 
1A9 X 

44900 
38900 

ABM-200 
UNIVERSAL CONVERTER 
ASCII - BAUDOT - MORSE 

APPLiCA DONS 
• ITt speed Myer,— 

• Inlerlieee MIAMI imelyor  I \ L.11,111,10E', 
• omrlaces ASCII terminals to 9011001 Or AMY 
• Lonunrlm hu•ween ITT and Morse 
• Mors•  •  • •er 

XITES 

OTNER MIK PRODUCTS 
SOT 170 Universal Elala 
Transceiver v. 108 

s239°° 
45Malella • ,S1,0 

P 0 Box 2952 

Garland Texas 75041 

214.840.2072 

AVAILABLE NOW 

AZDEN PSC-300 
TWO-METER HANDHELD 

PCS-300 HT  $290.00 

PCS-3000 XCVR  285.00 

Remote cable  37.00 

Phase It ant.  28.50  also: 2025A Mk II 
Other acc.  Call  (W/TT mic.) 

Free shipping in U.S.A.  $265.00 

for all XCVR or HT orders 

KDK 

B. G. CARL ELECTRONICS 
11128 Claire Ave. 

Northridge, Calif. 91326 
Call: (213) 363-1216—anytime 

A MATEUR ELECTRONICS  VIDEO 

1-1 A 11-1 Oscilloscopes E = 

to meet every need 

WITH PROBES: x 1 & x 10 
• ONE YEAR FULL WARRANTY 
• SOLID STATE 

• ASSEMBLED & CALIBFtATED 

* ****** 
SPECIAL  4, $529.00 

.• .. 

1 1 1 dP• . : 

. 
0 i 

;  '1 

I,/ 
•1 • ... 

N1ODE1,11M-203 

/1 / 
• • 

AMATEUR 
DEALER INQUIRIES INVITED 

33  • 

(8031 434 5371 

G P 

....k kai G.  Rras 
DERRY. N.H. 03038  W ARNER HILL 

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. 

MONEYBACK GUARANTEE 
only $8.95 +1.00 p&h Check, MC, VISA (card# -date) 

to Wessex Publishing Co. Dept. B9 

POB 175 N. Chelmsford, MA.01863 

CUSTOM PRINTED CIRCUIT DESIGN 

C IRCUIT LAYOUTS 

TAPE MASTERS 

NEGATIVES 

PC BOARDS 

QUOTES  ON REQUEST 

4 CUSTOM CIRCUIT DESIGN 
DAVE STOFT  WD6DX X  120 

11120 E 46TH AVE.  SPOKANE. WA 99206  509-922.7852 
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HAZER 
TOO 01_1) -TOO SCARED—T00 TIRED 

TO CLIMB? 

• RAISE OR LOWER ANTENNA TO GROUND 

LEVEL 
• -•!\ iPLE AND EASY TO INSTALL AND USE 
•  IE OF birk) STRI K7TURAL ALUMINUM 
▪  ROHN 25 TOWER 

• ( IIMPLEE E WITH wINclI, CABLE, HARDWARE  
& LNSTRUCTION•   

V 816-882-2734  A 
MARTIN EN( INEERN( 

po 13OX 253 
Bok)NVILLE, MO 05233 

*PLUS FRB III, & TAX. TOWER, ROTATOR, ANT-NOT INCLUDED  134 

Radio-Xetiv 

Amateur Radio Transceivers 
Station Accessories, Books 
Antennas, Tubes and Parts 

531 West Collins Drive 
Casper, Wyoming 82601 

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  49.95 ea. 
20. 15. or 10 Meter  . ...........  44.95 ea. 

rola 

powep pia systems 
1007 Cypres 

West Morroe, La 71291 00Z 

- 

Payment enclosed S_ 

VISA  1MG 

Card no.  Exp.  dal. 

Signature   

Name 

Address   

City  State  Zip 

v.' 315 

PORTA PEATEr  
• 00  up M1 00 A 

*"'''''"""" INSTANT REPEATER ii I 

•'Irks with an, 
pe radio, 

* Complete Tim, 
Function, 

* Built in Tem 
Functions 

* 20 Page 
Technical Manual 

W-S ENGINEERING P.O. BOX 58, PINE HILL, N.J. 08021  (201-852-0269) 

• • 

• s 

Digital 
muitimeter 

The Drake DM2350 Digital Multimeter is a 
convenient, small handheld liquid crystal 
display meter ideal for the serviceman or 
hobbyist. This 3Vz digit meter is auto-ranging. 
auto-zeroing, has polarity indication, and an 
over-range warning signal. Battery life is 
greater than 300 hours with a "low battery" 
indicator. A continuity test sounds a signal 
when circuit resistance is less than 20 ohms. 
Dc accuracy is a basic 0.8%. 

Batteries. probes, 20 amp current shunt, spare 
fuse and soft carrying case all included at $95.95 
Add $2.50 shipping and handling per order. 

Send check with order and provide street address 
for UPS shipment. Ohio residents add Sales Tax. 
Charge card buyers may call toll free: 

[c:9 
1-800-543-5612 

In Ohio, or for 
information call: 
1-513-866-2421 

R. L. DRAKE COMPANY 
540 Richard Street. Miamisburg, Ohio 45342 

INSTITUTIONAL AND DEALER INQUIRIES INVITED INI VAI 

DRAKE 

Grounding 
Problems 
??? 

Flexible copper braid for bonding 
linear amps, transmitters, receivers, 
etc. Equivalent to a #6 AWG (26,500 
CMA). Tinned to reduce corrosion. 
Available in 25' or 50' coils. 

clectric motion company. inc. 
100 whiting street 
winsted, ct. 06098 

Please send .- 25' at S18.30 each 
E 50 at S34.00 each 

Conn. residents add 71/2 % sales tax 
Add $2.50 for postage and handling 

Amount Enclosed S   

Name   

Address _ 

City 

State   Zip 

126 
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Keith Greiner AKOQ 

421 N. Pleasant Hill Blvd. 

Des Moines IA 50317 

Surviving the Unthinkable 
part I: the ham's role 

Today they hauled out 
I the last of the Civil-De-
fense supply cans from our 
office building. It wasn't 

much of a loss, however, 
because long ago the famil-
iar drab green cans with 
their black lettering had 

FALLOUT SHELTER 

The fallout shelter sign is a symbol of protection which is 
now giving way to crisis relocation plans. 
110 73 Magazine • May, 1982 

been emptied of their con-
tents. Once they had stored 
food, water, medical sup-
plies, radiation-monitoring 
equipment, clothes, etc., 
enough material for several 
hundred people to survive 
for two weeks after a world-
wide nuclear holocaust. 

But the food grew rancid 
and the other materials de-
teriorated. With several re-
organizations of the build-
ing, the cans constantly 
were reshuffled into cor-
ners until, finally, there was 
no other place to put them 
but out with the trash. To-
night they most likely grace 
the garage of a member of 
the maintenance staff who 
saw them as too good to 
discard and recovered them 
to use for workshop trash, 
discarded cuttings from his 
table saw, or some such 
refuse. 

The case here is com-
mon. The once-familiar 
sight of fallout shelter sup-

plies gracing the basements 
of public buildings has all 
but disappeared. Only a 
few of the once-common 
fallout shelter signs remain. 
Most likely, if you care to 
check a building displaying 
a shelter sign, you will find 
plenty of shelter and no us-
able supplies. 

So, what would happen if 
our nation's 225 million 
people suffered an attack 
by a nation using nuclear 
warheads? Are we totally 
unprotected? Out of luck? 
Frankly, according to civil-
defense planners, people 
heading for those old-style 
shelters might be out of 
luck, anyway. The shelters 
are often located in down-
town areas of large metro-
politan areas. With a direct 
hit to one of these cities, it 
is very likely that the shelter 
would provide as much pro-
tection to its occupants as 
no shelter at all. Cities 
where this problem is ex-
pected to occur are shown 



\MEM 

PLUS: 

SPEED 

Features: 
• State of the Art CMOS Circuitry 

• Choice of Message Storage 

• A S. 50 character messages 

• B Twelve 25 character messages 

• C  27 combinations of message 

C  programming 

• Records at any speed—plays at any speed 

•Memory operating LED 

Cnode.o. 101 ,s•  NOP,' •1 

f 

:rotl 

"BRAND NE W" 

CHAMPION MESSAGE 

MEMORY KEYER 

Model TE-292 

$125.95 
• Sell completing dots and dashes 

• Both dot and dash m e mory 

• iambic Keying with any squeeze paddle 

• 5 50 w p m 
• Speed. volume, tone, tune and weight controls 

• Sidetone and speaker 
• Low current drain CMOS battery operation—portable 

• Rear panel Jack for aprohary Po wer 

• Deluxe quarter inch lacks for keying and output 

• Keys grid block and solid rigs 
• WIRED AND TESTED FULLY GUARANTEED—LESS 

BATTERY 

$ 89.95 
Features:  Model 1E484 
•  •.,te ot the Art CMOS Circuitry 
• • i,iee choices of Message Storage 

• A Two (50 character each) 

message storage 
Four 125 character each) 

message storage 

•C One 50 character and 
two 25 character message 

storage 
'Records at any speed Plays at 

any speed 
• Memory operating LED 
• Use tor daily OSO or contests 

„0„. DOUsE /411SAGF NINON, Elite 

1 I . 
• 

•b  r  si) 
SPEED  "."  VOLUME 

PLUS: 
•... 

• Self completing dots and dashes 
• Both dot and dash memory 
• iambic Keying with any squeeze paddle 

• 5-50 w pm 
• Speed. volume, tone tune and weight controls 
• Sidetone and speaker 
• Low current drain CMOS battery operation—portable 
• Deluxe quarter inch lacks for keying and output 

• Keys grid block and solid rigs 
• WIRED AND TESTED FULLY GUARANTEED— LESS 

BATTERY 

Features:  
• a -,,,ced C M OS message mr- , ‘, . 

• • a  50  char  each , message 

age 
• -repeat ronctron 
• Records at any speed  ways bath 

ar any speed 

• Longer message Can.:v. 4 w 
Erarnple  Send CO CO C O Dr. de 
W B2r..144  W B2hJ M  h  then  Dray 

second message on contac , de 

VVI32vJAA OS  NC N , 579 579 Pau , 
Pay( I( 

• Use 'Or daily os os 

MESSAGE 

MEMORY KEYER 

M odel ti TE201 

$75.95 

PLUS:  
•  •  art C M OS ',eye, 

•  • '  — D ruing dots and dashes 
•   ̂dot and dash me mory 
a  c igpyrng  v•,1, an's  squeeze 
“dome 

• 5 50 MD ," 
• Speed  volume  tone  rune and 
weight COn1 ,0,5 

• S,Clef0 ,,e and speaker 
111.0 * Curren? 01.30, C M OS battery 

operating? - portable 
• De.uve ovarrei inch racks Is , •er 

m g and ° woof 

• keyS g rid block and soiidstaie figs 
•w E iRD A N D  TE STE D  F  r 
cilLLIPANTELQ 11.2e gal  Y 

Ot1.1)%1 CMOS FIECTRONIC. MYf R 

4 1 0  l b  1 0  

•••••• 

• Speed weight 
Features: Deluxe CMOS speaker 

Electronic Keyer  • Semi automatic bug operation & straight keying --rear 
• State of the at C M OS  cdcp ,tr,  pane) switch 
• Self completing dots and dashp  • Low current drain CMOS battery operation —portable 

• Both dot and dash memory  • Deiuve quarter inch lacks tor keying and output 

• IAMBIC keying with any squeeze pa:: • • •  Keys grid block and solid state rigs 
5 50 wp m  •  Wired and tested—fully guaranteed —less battery 

M odel a TE I 44 

$65.95 
tone, volume tune cuntro s & s,oerone and 

AI ME 

MODEL 1E133 - same as 1E1 44  with wgt and tone control infernal,  less  semi  

der° keying  $55 .95  
MODEL 1E122 - sa me as TE133 less wgt tune solid state keying  $45.95 

AT YOUR DEALER OR SEND CHECK OR MONEY ORDER. 

Plus $2.00 S H  NY Res add tax 

ELECTRONICS, INC 

R A C 1106 RAND BLDG. 
BUFFALO NY 14203 

11=11L. 

Power! 
TUNED DUCKIN 

MOTOROLA - TEMPO O WNERS 

s6 95 ICOM-KEN WOOD 

YEASU O WNERS 

s1095 
• EACH DUCK TUNED O N 

HAND HELD RADIO 

• SWR LESS THAN I 2 1 

O N Y O U R HT 

• VINAL DIPPED & HEAT 

SHRUNK FOR MA/W.1 1.m 

PERFORMANCE 

• AVAILABLE IN 5 

C O N NE CT O R TY PES 

[I N C  IN C  F M S  PL -1'59 

THE SHORTIE T H AT OUTPERFORMS 

ALL FULL  LE N GT H  R U B BE R D U CK 

FOR DEALER LOCATION 

OR TO ORDER CALL: 

(714) 268-0720 

4110 
TUNED ANTENNA CO. 

9520 Chesapeake Dr . tr6Or_ 

r 57  ‘;,111 Di eg o  C  '  m a 921 2,: 30/ 

ALL BAND TRAP 
VERTICAL ANTENNAS! 

FULL 1/4th W AVE - All Bands!  Auto-
matic Selection with proven HI-O Traps 
3 Models-ALL self supporting -Ground 
or roof mount.  HEAVY Double wall 
sea mless Aluminum lower section - HI 
STRENGTH  FIBERGLASS  TUBING 
OVER -ALL.  NO W OBBLY, LU MPY 
TRAPS - NO UN SIGHTLY CLA MPS 
needed -  Same  size  all  the  way 
up - Traps  hidden  inside.  You can 
use It In a 1 ft. SQ. Backyard!  Neighbors 
will never know this is a HI-Power  ALL 
Direction DX Antenna.  FOR APART -

MENTS,  RO W HOUSES,  M OBILE 
HO MES - CONDOS  etc. where min -

imum  space and neat  appearence is 
M ANDATORY! Instant "Drive In" ground 
mount (included).  Use with or without 
radials (Included) (All angle roof mount - 
Extra)  CO MPLETELY PRETUNED - 
NO ADJUST ME NTS NEEDED EVER! 
NO TUNER NEEDED Over All  Bands 
(except 80 meter - 400 KC) S WR 1-1 
to 2-1 at Band edges, Stnd, S0239 con-
necter - 50 ohm for any length RG58U 
- RG8U feedline. Matches ALL M AKES 
TRANSCIEVERS.  2000 Watt PEP. 
input power.  Shipped  - PREPAID IN 
USA.  Assembles in 10 min. using only 
screwdriver. WEATHERPR OOF! 

No.-AVT80-10 5 Band 29 9" $169.95 
No.- AVT40-10 4 Band 19 3" $119.96 
No.- AVT20-10 3 Ba-  116"  $89.95 

SEND FULL PRICE OR PP DEL IN 
USA  (Canada is $5.00 extra for post-
age, clerical, Customs etc.) or order using 
VISA,  M ASTER CARD or A MER-
ICAN  EXPRESS.  Give Number 
and  Ex.  date. Ph 1-308-236-5333 
YA M-6P M weekdays.  We ship in 2-3 
days .  Prices  will  increase,  so 

Order  NO W AND SAVE.  All 
80  Antennas  Guaranteed for 1 year 

-10 day money back trial,  if re-
turned in new conditon. Free Inf. 

W ESTERN ELECTRONICS 

Dept. A7 -5 Kearney Ne, 68847 
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• HIGH-RISK AREAS 

• • 
• •  \I 

'  •  • 

4 

• 

•• 

S. 

Fig. 1. The dots here represent possible high-risk areas which 
require crisis relocation plans. 

in Fig. 1, which is a map of 
cities most likely to receive 
direct hits in an all-out nu-
clear war. 
The idea of these home 

cities being targets of some 
foreign nuclear power is not 
a pleasant thought. But in a 
world of increasing ten-
sions, there no doubt will be 
an increased interest in our 
praying for peace, and also 
preparing for our own per-
sonal defense in the event 
our world leaders some day 
fail to keep the peace. 
As an alternative to hid-

ing in big-city shelters, plan-
ners suggest that it may be 
better to move people out 
of the crucial areas where 
devastation is most likely to 
occur. (Fig. 2 shows the 
sphere of effect for each 1-
megaton device.) This plan 
is apparently patterned af-
ter a Russian plan discov-
ered several years ago. 

According to a recent 
publication of the Federal 
Emergency Management 
Agency, which now handles 
civil defense, the new plan 
is as much a negotiation 
plan as anything. They feel 
that in a game of superpow-
er brinksmanship, where 
each side will see just how 
far the other will go before 
"pushing the button," the 
Russians would most likely 
evacuate their cities as a 
defense mechanism before 
launching an attack on us. 
Naturally, the planners feel 
our intelligence sources 

112  73 Magazine • May,1982 

would let us know of the 
evacuation. At that point, 
we would rely on our coun-
try's availability of rapid 
transit and family cars to 
completely evacuate be-
fore the Russians do. We 
would then declare that 
since we're safe  and 
they're not, they should 
back off and forget about 
blowing us to oblivion. 
There are some good 

points about the plan. It is 
true that the United States 
has great versatility due to 
our widespread use of pri-
vate cars, while the Rus-
sians cannot afford to have 
a car in every garage and 
would need to rely on 
trains, buses, and "march-
ing routes" to move their 
people 30 to 200 miles from 
major cities. An illustration 
of their plan is shown in Fig. 
3. The weather, however, 
complicates survival, as 
shown in Fig. 4. 

Calculating the cold hard 
facts and the alternatives of 
attack plans, civil-defense 
authorities in the US figure 
that if the Russians at-
tacked before evacuating, 
they would lose about 100 
million civilians. On the 
other hand, if they evacu-
ate first, they would lose a 
mere 20 million. 
A non-classified Federal 

Emergency Management 
Agency report issued in Oc-
tober, 1980, states five key 
points about a Soviet at-
tack strategy. 

SIGNIFICANT 
BURN 

(CLEAR 
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14 5 krn 
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Fig. 2. Expected effects of 1-megaton air blast. 

"1) The Soviets probably 
have sufficient blast-shelter 
space in hardened com-
mand posts for virtually all 
of the leadership elements 
at all levels (about 110,000 
people). 

2) With a few hours of warn-
ing or less, the Soviets 
would suffer over 100 mil-
lion casualties, but a large 
percentage of the leader-
ship elements probably 
would survive. 

3) With 2 or 3 day of prep-
aration, the Soviets would 
suffer less than 50 million 
casualties. 

4) With a week (or more), 
they would suffer casual-
ties in the low tens of 
millions. 

5) Therefore, the critical de-
cision to be made by the 
Soviet leaders in terms of 
sparing the population 
would be whether to evacu-
ate cities. Only by evacu-
ating the bulk of the urban 
population could they hope 
to achieve a marked reduc-
tion in the number of urban 
casualties." 

The same reasoning ap-
plies to the United States. 
The most horrifying part of 
the statistics is that at the 
very least we're talking 
about tens of millions of 
lost lives. And that doesn't 
count radiation sickness, 
burns, exposure, starvation, 
etc. 
The United States system 

was scheduled to be in place 
for most all cities during 
1981. Under the system, 
planners believe that 80% 
of our population would 
survive to rebuild. Again, 

they do not estimate the af-
tereffects of such a disaster 
on the survivors of any na-
tion. 

Even after the plans are 
completed, there will be 
much additional work to be 
done: Shelters need to be 
constructed; managers 
need to be trained; tests of 
the system must be made, 
followed by evaluation of 
the tests and redirection 
based on the results of the 
tests. 

Amateur radio is not 
mentioned in the FEMA 
publication sent to me re-
garding the crisis relocation 
plan. The response I re-
ceived from an FEMA offi-
cial states, "Those amateur 
radio operators who oper-
ate with Radio Amateur 
Civil Emergency Services 
(RACES) are still a very im-
portant part of civil pre-
paredness. RACES licenses 
as such are no longer being 
issued by the FCC, but each 
RACES operator uses his 
own call letters. However, 
these persons must be rec-
ognized as part of the civil-
preparedness organization 
in order to operate during 
emergencies under the aus-
pices of RACES. Any RACES 
planning should be done 
with your own state of Iowa 
and the FCC." 

Such planning is of little 
consolation to the residents 
of a state when they find 
out that nearly all of the 
state's (Iowa) 4,000 hams 
cannot operate, and the 
few licensed to operate the 
state's RACES station left 
the state one day ahead of a 
nuclear attack. 
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Fig. 3. According to the Federal Emergency Management Agency, this diagram shows Soviet plans for a crisis relocation 
program. The plan calls for dispersal of the population and daily commuting of workers to their places of employment. 

By comparison, the May, 
1980, issue of 73 Magazine 
carried an article which de-
scribed amateur activities 
when about 300,000 people 
came to Des Moines, Iowa, 
for an afternoon visit with 
Pope John Paul II. More 
than 150 local and state-
wide amateur radio opera-
tors provided excellent 
health and welfare services 
that day. The ratio of ham 
operators to population 
was about one amateur sta-
tion for every 2,000 people. 
A substantially greater ratio 
was provided in areas 
where the sick and invalids 
were. 

The situation in Des 

Moines was perhaps the 
best possible test of a crisis 
relocation program any-
where in the world since 
planners considered the no-
tion of relocating hundreds 
of thousands of people. It 
was a complex program 
which was not easily under-
taken. But on the specific 
point of supply of amateur 
radio operators, if the same 
ratio of amateur radio sta-
tions to population were 
applied to a national crisis-
relocation program, one 
out of every three amateur 
radio stations in this coun-
try would need to be on the 
air in some assigned duty 
all the way from two meters 
through 160 meters. CW, 

Fig. 4. This is one of many possible distributions of fallout 
from a nuclear attack on the United States. The actual distri-
bution would, of course, depend on the location and 
number of actual strikes and weather conditions. 

FM, and SSB, in hundreds 
of orderly, planned, and 
tested networks, would be 
needed. 
It is extremely unlikely 

that the present RACES sys-
tem could come close to 
meeting the needs. As of 
December, 1979, there were 
only 610 officially licensed 
RACES stations on the 
FCC's books. We would 
need no less than 112,000 
dedicated patriotic and 
very brave volunteers and 
their equipment. 

The time is definitely 
here for amateurs to ap-
proach their local civil-de-
fense authorities and the 
FCC to have this now-so-
phisticated service avail-
able on a widespread basis 
to every interested amateur 
radio operator in the event 
of a national emergency. 
Amateur radio is the only 
service which can provide a 
most-reliable communica-
tions system under severe 
circumstances when, for ex-
ample, the entire telephone 
system would be rendered 
totally useless, merely be-
cause major switching 
cations would no longer ex-
ist! 
Ham  radio operators 

should be encouraged to 
improve their Morse-code 
capabilities, because under 
such strenuous situations, 

when even an amateur sys-
tem may reach its peak in 
traffic-handling capabili-
ties, every cycle of band-
width of spectrum space is 
vital to the proper comple-
tion of the task. Currently, 
only CW operation can of-
fer a bandwidth of just a 
few hundred cycles. 

Right now, none of us, in 
our wildest dreams, can 
imagine how horrifying the 
world would be after a nu-
clear war. Our surviving 
population would need all 
the possible assistance that 
could be mustered, includ-
ing medical supplies, food, 
and shelter, to name only a 
few. The existence of the 
too-notch amateur system 
like the one we now have 
could be the single most im-
portant item and could pro-
vide the key to our success. 

In part II of this article, I 
will provide some details on 
just what can be done at 
each of our ham stations to 
lessen the danger to our 
communications systems. 
Some methods are simple, 
others incredibly expensive, 
but all of us can do some-
thing IN 

Acknowledgement 
Figs. 1 through 3 are from US 
Crisis Relocation Planning, Fed-
eral Emergency Management 
Agency, 1980. 
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AWARDS 
Bill Gosney KE7C 
Micro-80, Inc. 

2665 North Busby Road 
Oak Harbor WA 98277 

AWARD DIRECTORY 

Countless letters and phone 

calls have been received regard-
ing a proposed award directory, 
supposedly being sponsored by 
this magazine. To set the record 
straight and to avoid any further 
confusion, allow me to say that 
such a 73 publication just does 
not exist. That, of course, does 
not mean one will not be avail-
able in the distant future! 
To attempt such an endeavor, 

the compiling of precise and up-

to-date information becomes 
paramount and obviously the 
most difficult task. Unfortunate-

ly, too often, the author of such 
a publication has to be at the 
mercy of the various amateur ra-
dio clubs and organizations to 
provide him with the necessary 
input to make such a volume a 
reality. However, due to the ap-
parent lack of interest of so 
many to submit information 
about their respective awards 
programs, we have almost dis-
counted the idea altogether. 
Those who are theory-oriented 
will understand that no input is 
directly proportional to negative 
output! 
However, to preserve the well-

known Wayne Green tradition, 
"never say die," another at-
tempt will be made to remuster 
the readership for their help to 
fill this void in our award files. 

We could use data on any award 
program you or your local club 
may be sponsoring, as well as 

any information regarding other 
award programs you may be 
aware of. 

When you forward the various 
rules for each award, be sure to 
include an original of each 
award certificate so that it may 
be published in its entirety. After 
all, this is free advertising, 
ladies and gents! Don't you real-
ize the exposure you'll be get-
ting? The fact is, you will not 
have to pay $1500 per page as all 
advertisers have to just to get 
their message across to the 
readers. Take advantage of this 
unbelievable offer which only 
Wayne Green himself could ex-
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tend to the readers of the most 
popular magazine in the hobby! 

Send your award program 
rules and original award certifi-
cates directly to: Awards Direc-
tory, Attn: Bill Gosney KE7C, 
2665 Busby Road, Oak Harbor 
WA 98277. Do not delay—send 
me your input today. Then, over 

the months ahead, perhaps we 
can put together the directory 
you've all been waiting for. 

INTERNATIONAL AMATEUR 
RADIO SOCIETY 

The International Amateur 
Radio Society (IARS) is an 
achievement, educational, pub-
lic service, and amateur radio 
honor fraternity. It is the parent 
organization for the Internation-
al Certificate Hunters Club 
(CHC), the International Short-
wave Listeners Certificate Hunt-
ers Club (SWL-CHC), the Inter-
national Amateur Radio Jour-
nalistic Society (IARJS), and the 
International Flying Hams Club 
(FHC), along with many affiliat-
ed subdivisions worldwide 
called either chapters or ama-
teur radio associations. 

The IARS publishes the Inter-
national Amateur Radio Society 
Annual, which incorporates The 
Directory of Certificates and 
Awards, copyrighted interna-
tionally. The IARS also pub-
lishes the newsletter Dialog, 
through the IARJS, and the 
newsletter Xtra, the official 
house organ which reports 
news, special events, DX fore-
casts, and other items of inter-
est to all members. 

Through the CHC, the IARS 
sponsors many operating 
events, community services, 
achievement awards, and on-
the-air nets. The IARS and its af-
filiates do not engage in parti-
san politics, but do take interest 
and action with regard to mat-
ters concerning the world's ra-
dio amateurs. It seeks to assist 
and cooperate with the many 
national amateur radio organi-
zations (such as the ARRL, 
RSGB, JARL, etc.) in nations the 
world over. Although we may not 
always agree with what or how 
they do things, we acknowledge 

their efforts and lend them our 
support and participation. 

The purposes of this organi-
zation are: 

• to create and maintain an in-

ternational communications 
system composed primarily 
of on-the-air amateur radio 
networks for all amateurs; 

• to institute educational train-
ing programs and activities 

designed to advance the radio 
amateur's operating profi-

ciency and technical knowl-
edge, with emphasis on on-

the-air gentlemanly conduct 
and compliance with the in-
tent and interest of applicable 
national regulatory laws; 

• to institute worldwide educa-
tional programs promoting 
improved human relations, in-
ternational goodwill, and fel-
lowship among men and 
women everywhere, without 
restriction or discrimination 
as to race, creed, color, na-
tional origin, political views, 
or religious belief; 

• to promote the concept that 
shortwave listeners (SWLs) 
are fraternal kin to licensed 
amateurs and should be in-
cluded in their programs and 
affairs; 

• to promote the general wel-
fare and survival of amateur 
radio as established under 
the International Communi-
cations Treaty; 

• to publish educational books, 
magazines, newsletters, and 
literature in fields relating 
to international amateur 
radio; and 

• to provide a comprehen-

sive awards program, through 
the CHC, and to encourage 
and document the communi-
cation skills displayed by li-
censed radio amateurs and 
shortwave listeners. 

The IARS, IARJS, CHC, SWL-
CHC, and the FHC were created 
by Clif Evans K6BX in 1960 and 
have been protected as part of 
the copyrighted works of the Di-
rectory of Certificates and 
Awards. At the time of OM Clif 
Evans' death, the IARS, IARJS, 
CHC, SWL-CHC, and the FHC, 
along with 100 chartered, affiliat-
ed subdivisions called either 
chapters or associations, had 
over 22,000 members on the rolls, 

representing over 250 countries 
from all six continents. 
They are making every effort 

possible to contact all of the 
members they have lost touch 
with since the death of Clif Ev-
ans and the closing of the old 
headquarters. Individual notifi-

cation has been sent to each 
member via the bureau, and new 
club literature has been sent (via 
air mail) to all previous officials 

and office holders along with 
many national organizations 
and radio clubs around the 
world. 

They look forward to all of 
their members around the world 
returning to active status. 

The International Amateur 

Radio Society Annual is a yearly 
publication containing operat-
ing information and technical 
data, schedules of coming 
events of interest to the amateur 

community, net listings, DX tips, 

and much more. Included in the 
IARS Annual is The Directory of 

Certificates and Awards, the 
most comprehensive digest and 
guide to award-hunting ever of-
fered to the amateur. The IARS 
Annual is also the organization's 
yearbook, offering a retrospec-
tive view on the past year and a 
look into the coming year, com-
plete with IARS information on 
rules, codes, membership list-
ings, and other items of interest 
to both the membership and am-
ateurs at large. 

The IARS Annual is pub-
lished, revised, and updated 
annually in November, and cov-
ers in depth those topics not 
found in other handbooks. No 
amateur radio library is com-
plete without it! 

IARS Divisions Defined 

IARJS: an international or-
ganization that provides a free 
and uncensored outlet for ideas, 
opinions, and proposals on be-
half of amateur radio, through 
articles submitted by its 
members. These articles appear 
in the IARJS newsletter, Dialog, 
which provides its contributors 
an opportunity to inform radio 
amateurs throughout the world 
of conditions and situations af-
fecting amateur radio. Dialog is 
a forum in which journalists and 
editors from around the world 
can exchange thoughts, ideas, 
and opinions on all matters con-
cerning the future of amateur 
radio. 
CHC: an international organi-

zation created to maintain an in-
ternational communications 
system composed primarily of 

on-the-air amateur radio net-
works for all amateurs. The CHC 
also provides a comprehensive 
awards program and a vehicle 
for the procurement of awards 

from the many organizations 
around the world. Through its 



system of networks, it provides 

the availability of contacts 
necessary for the achievement 

of these awards. 
SWL-CHC: a mirror image of 

the CHC. SWL-CHCers seek the 
same achievement as radio am-
ateurs except on a heard basis. 
All radio amateurs are also 
SWLs in half of all they do on the 

bands and are invited to partici-
pate in this division. The SWL-
CHC also can provide the call-
sign necessary for 0SLing 
through the bureau. 
FHC: self-explanatory. Mem-

bership is available to any li-
censed radio amateur or SWL 

who holds, or has ever held, any 
nature of pilot's license or desig-
nation: aircraft, lighter-than-air 
vehicle, space, or glider. 

Net Activity 

CHC nets are 10, 15, 20, 40, 
and 75 meters as the demand 
dictates. Some of our nets are: 
CHC DX net, 0200 to 0500 UTC, 
14.298 ±QRM, daily; CHC DX 

net,  1900  to  2200  UTC, 
21.370 -±QRM, daily; and CHC 

Pacific family hour, 0000 to 0300 
UTC, 21.370, daily. 

Old CHCINew CHC 

If you were familiar with the 
previous organization under Clif 
Evans K6BX, you will notice that 

they have instituted some dras-
tic changes in both the way the 
club is handled and its value 
system. The new organization 
bears little resemblance in 
many areas to its predecessor, 
and they are sure you will find 
the changes to your liking. It is a 
blend of old and new and should 

be worthy of your review. 
Membership is not a require-

ment for participation in either 
the awards program or any net 
activity. Membership is avail-
able with each division indepen-
dently. Inquiries regarding mem-
bership are solicited. A bona 
fide interest in amateur radio is 
the only essential qualification 

(unless otherwise specified). 
When membership is attained, a 
membership number is issued 
which one holds forever regard-
less of change in name, call, 

QTH, class or license, or status 
of membership. Membership 
numbers and certificates are 
issued independently by each 
division. Membership in one 
division does not constitute 
membership in another. 
Dues are payable during the 

first month of each year, Janu-
ary 1-31, following initial joining. 

Failure to pay dues will result in 

the member status being 

changed to inactive. Inactive 
members do not receive the 
newsletters, special club ser-

vices, or voting rights when ap-
plicable. Inactive members al-
ways retain their original num-

ber. A member can go inactive in 
one division and still stay cur-
rent in another. Payment of only 

present year's dues (not past) 
will restore any member to ac-

tive status. 
Newsletters are included with 

each membership, but are only 
available to members on active 
status. Articles are solicited 
from the members. They wel-

come information on all sub-
jects pertaining to amateur ra-
dio, including hints and kinks, 
your local club's activity, 
awards issued by other organi-

zations, etc. 
Certificates of membership 

are issued to each new member 
with the approval of their appli-
cation. They are of the highest 
quality and are very worthy of 

display. 
Fees/dues for the IARS, CHC, 

SWI-CHC, and FHC are as fol-
lows: joining each division— 
$6.00 (overseas—$7.00, no pro-
rating); yearly dues, each divi-

sion—$4.00 (overseas—$5.00), 
all due Jan. 1st. 
For additional information 

about this complex organiza-
tion, address all inquiries to: 
Scott Douglas KB7SB, PO Box 
46032, Los Angeles CA 90046. 

CENTER OF POPULATION 
AWARD 

The geographical population 

center of the USA is close to St. 
Louis MO. To achieve this 
award, work one station in each 
state which borders Missouri. 

Work one station in Arkansas, Il-
linois, Iowa, Kentucky, Kansas, 
Nebraska, Oklahoma, and Ten-
nessee, plus one station in St. 
Louis MO. Send list showing 
calls and log data plus $1 to 
Dean Cowden KKOV, 2317 Lee 
St., Poplar Bluff MO 63901. 

USA AWARDS PROGRAM 

There is no limit to the 

frequency this award is issued 
an applicant. An applicant can 

work any band or mode of op-
eration. Endorsements are $1.00 
each. Application for this 
awards program should be 
made to Scott Douglas KB7SB, 
PO Box 46032, Los Angeles CA 

90046. 
The Worked All United States 

Award is issued in four classes. 
Class AA is for DX stations 
only and requires the applicant 
to work all 50 US states. Class 
Al is for domestic stations 
and they, too, must work all 

50 states for this class of 
award. Class A2 requires 40 
states be worked while class A3 
requires 30 states be worked 

and confirmed. 
There is a Double Worked All 

States Award and the only re-
quirement here is that you work 
two separate stations in the re-
quired number of states for the 
class of award you are attempt-

ing to pursue. 
Likewise, there is a Triple 

Worked All States Award for 

which you must work a mini-
mum of three separate stations 
in each of the required US 

states. 
While you are at it, consider 

the Worked US States and State 
Capitals Award. Here, points are 
accumulated for each state and 
capital city worked. A single 
point is earned for each. To qual-
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ify for class A (DX only), 100 
points must be earned. Class B 
requires 80 points, while class D 
requires 60 points. 
To add insult to injury, includ-

ed in the USA Awards Program 
is the Worked All States, Capi-
tals, and Counties Award. Here 
again, the award is based on a 
point system. Each state is 
worth one point, two points are 
earned for each state capital 
city worked, and a total of ten 
points is earned for working all 

counties in a single state. 
Should you accumulate 600 
county points, a trophy will be 
awarded. The class AA award is 
given for 600 points, class A for 
500 points, class B for 400 
points, class C for 300 points, 
class D for 200 points, class E 
for 100 points, and class F for 75 

points. 

ALL ALASKA COUNTIES 

The Moose Horn Amateur Ra-

dio Club of Penal Peninsula, 
Alaska, announces the availabil-
ity of their award for the State of 
Alaska. The award, in the form 
of a certificate, is available to 

licensed amateurs worldwide. 

Certificates will be issued 
with endorsements for special 
modes or bands such as: class 1 
(CW), class 2 (AM), class 3 (SSB), 
class 4 (RTTY), class 5 (mixed 
mode), and suffixes A (one band) 
and B (mixed bands). For exam-
ple, certification or endorse-
ment for an award on 20-meter 
SSB would be class 3A. 

To qualify for this award, ap-
plicants must make four con-
tacts in Alaska, one for each of 
the four judicial districts of Alas-
ka. Of these, one contact must 
be made with a member of the 
Moose Horn Amateur Radio 
Club. All contacts must be made 
on or after August 15, 1961. It 
should be noted that the present 
system of judicial districts will 

be used in lieu of counties until 
such time that the State of Alas-
ka adopts a system of actual 

counties. 
To apply for the AACA, pro-

vide a list of confirmed con-
tacts, certified by either two am-
ateur operators, a local radio 
club official, or a notary public. 

Forward the verified list along 
with one US dollar or three (3) 
IRCs to cover air mail return of 
your award. All applications 
should be addressed to Ken 

Smith KL7JFY, PO Box 1682, 

Soldotna AK 99669. 
By the way, here is a list of the 
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members of the Moose Horn 
ARC: KL7EJM, EK, EKN, EKO, 
FG, GIC, GJY, GNP, HHF, HQK, 
IEL, IFX, IN, ISO, ISP, IQQ, IQP, 
IZH, JDR, JFY, JL, KJ, LB, LE, 
NH, AL7BU, WL7ACO, AEG, 
AJF, WB9NES, and VE6NH/KL7. 

USS LING 

On May 8, 1982, the weekend 
before Armed Forces Day, so as 

to not conflict with the opera-
tions of the Armed Forces activi-
ties, the Meadowlands Amateur 

Radio Association will be on 
board the USS Ling (SS297), 
docked on the Hackensack 
River in Hackensack, New Jer-
sey, and will be operating under 
club station call N2BMN. The 
operation will begin on Satur-
day, May 8, at 1500Z and end at 
2100Z. The following frequen-
cies will be operated throughout 
the day, alternative between 
CW. SSB, and FM: 

MODE  FREQ.  BAND 
CW  14.060  20m 
SSB  14.310  20m 
CW  7.115  40m 

CW  7.060  40m 
SSB  7.250  40m 
CW  28.110  10m 
CW  28.060  10m 

SSB  28.650  10m 
CW  144.100  2m 
SSB  144.150  2m 
FM  146.150  2m 
FM  146.550  2m 
For confirmation of 0S0, 

please send a large SASE (81/2 " 
x 11") to Ralph Francavilla 
N2BMN, 154 Redneck Avenue, 
Little Ferry NJ 07643. 

NETHERLANDS•AMERICAN 
BICENTENNIAL 

The Holland (MI) Amateur Ra-
dio Club will operate K8DAA 
plus other participating stations 

for the Netherlands-American 
Bicentennial during Tulip Time, 

May 12 through May 16, 1982. 
Operations will be in all phone 
bands and possibly some CW. 
One contact with K8DAA (club 
station) or two participating sta-
tions qualifies for a certificate. 
QSL to: HARC, PO Box 92, Zee-
land MI 49464. 

ARMED FORCES DAY 

This year's observance of 
Armed Forces Day will include 
the operation of an amateur ra-
dio station from the United 
States Air Force Museum at 
Wright-Patterson Air Force 
Base, near Dayton, Ohio. Oper-
ating under the callsign K8DMZ, 
the station will be on the air from 
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Date   

1400Z to 2200Z on Saturday, 
May 15th. Operators will work 
primarily in the General class 
phone segments of 75, 40, 15, 
and 10 meters with periodic CW 
excursions to the Novice sub-
bands. FM and SSB operations 
on 2 meters also are planned. 
The specific frequencies to be 
used will depend upon existing 
band conditions. To commemo-
rate the event, the Museum will 

issue a special certificate for 
each two-way contact. This will 
be the first time an amateur 
radio has operated from the 
Museum in conjunction with a 
special event. 

First established in 1923, the 
United States Air Force Muse-
um is the oldest and largest mili-
tary aviation museum in the 
world. It is located six miles 

northeast of Dayton at historic 
Wright-Patterson Air Force 
Base and is close to the Huff-
man Prairie site where the 

Wright Brothers conducted 
many experimental flights fol-
lowing their first successful 
powered flight at Kitty Hawk, 
North Carolina. 

For further information, con-
tact: Mr. Joe Ventolo, USAF Mu-

seum, Wright-Patterson AFB, 
Ohio 45433, (513)-255-3284, or 
the Museum's Public Affairs Of-
ficers, Dick Baughman or Linda 
Smith. 

GATEWAY TO THE WEST 
ACHIEVEMENT AWARD 

Work stations in states 
through which the Lewis and 
Clark expedition passed. Work 
one station in each of the follow-
ing states: Idaho, Kansas, Mon-
tana, Nebraska, North Dakota, 
Oregon, South Dakota, and 
Washington, plus one station in 

St. Louis MO. Send list showing 

GATEWAY 

C H C 

calls and log data plus $1 to 
Dean Cowden KKOV, 2317 Lee 
St., Poplar Bluff MO 63901. 

CAPE HATTERAS 
LIGHTHOUSE I 

The weekend of May 15 and 
16, the Rockingham County 
ARC will be operating from the 

Cape Hatteras Lighthouse on 
the outer banks of North Caroli-
na. This lighthouse, which at 208 
feet is the tallest brick light-

house in the country, is desig-
nated as a national historic 

landmark and is seen by over a 
million visitors each year. But 

this beautiful sentinel is in dan-
ger of falling victim to the Atlan-
tic's turbulent forces. Once 1500 

feet from the shoreline, it now 
stands less than 70 feet from the 
water-despite various efforts 
to control the erosion. 

The RCARC hopes its mini-ex-
pedition will help to draw nation-
al attention to this graceful and 
historic landmark. Operating 
frequencies will be 30 kHz up 
from the bottom of the General 
portion in each band, both 
phone and CW. 

CAPE HATTERAS 
LIGHTHOUSE II 

When the Cape Hatteras 
Lighthouse was completed in 
1870, it was 1500 feet from the 
shoreline. Today, it is 70 feet-
and closing. The Cary Amateur 

Radio Club, Cary, North Caroli-
na, will draw world attention to 
the peril of this keeper of the 

"graveyard of the Atlantic." On 
May 29-30, whether the light-
house is still standing or not, 
Cary ARC members and friends 
will put two HF stations on the 
air from a site close to "the big 

candle." The targeted time for 
operation is 9:00 am (1300Z), 

THE WEST 

CF.IC 

v  _  _ _ohm/nor of M ote& Radio Station  CAR PLC   
who_ having submitted ',Refectory proof Col t00-way communganons Min 

Moro:wired number of Amateur Radio Rations along the route of the Levee 
• Reek Expedition is presented Mis 'Wird In reCeagninOn of the 
achievement 

Award klanage. 

Saturday, May 29, to noon 
(1600Z), Sunday, May 30, 1982. 
Operation may start sooner and 
last longer, depending on condi-
tions and people power. 

Planned frequencies for oper-
ation are: CW-3552, 7052, 14052, 
21052, and 28052 kHz; SSB-

3988, 7288, 14288, 21388, and 
28588 kHz. The callsign will be 
NB4L (New Blood for Light-
house). 

Every station making a con-
tact with NB4L during the spe-
cial event can receive a com-
memorative 8.5" x 11" certifi-
cate by sending an appropriate 
SASE (1 oz., folded or unfolded) 
with QSL card containing the 
correct log information to 
Chuck Davis NB4I, 304 Atchison 
St., Garner NC 27529. 

There is a public effort to 
raise funds to save the Cape 
Hatteras Lighthouse from the 
onslaught of the Atlantic. While 
many of the Cary ARC members 

may favor that project, this spe-
cial event is only meant to focus 

attention on the peril of the 
Lighthouse. There is no connec-
tion with any fund raising. 

SECOND ANNUAL 
COMMEMORATION OF 

MT. ST. HELENS ERUPTION 

W7AQ, the Yakima Amateur 
Radio Club, will operate a spe-
cial event station in commemo-
ration of the second anniversary 

of the eruption of Mt. St. Helens 
in Washington State. 

On May 18, 1980, at approxi-
mately 8:32 am local time, 

Mount St. Helens, located in 
southwestern Washington 
State, erupted violently. The 
9677-foot summit was reduced 
to 8364 feet. A crater 2100 feet in 
depth was produced. Over one 
cubic mile of matter was thrown 
into the atmosphere. 

Yakima, Washington, is locat-

ed 80 miles northeast of the vol-
cano. W7AQ was starting its 

hamfest activities that morning. 
By 10:30 am, the sky became as 
black as midnight. The light of 
the sun would not be visible un-
til the next day. 

Over 600,000 tons of volcanic 
dust and ash, which covered the 
city of 50,000 up to one inch in 
depth, was removed by cleanup 
over the next several weeks. 

Join us in commemoration 
from May 16 at 1800 to 0200 of 
May 17 UTC. Frequencies will be 
25 kHz up from the bottom of the 
General phone edge, ± ORM 
and band conditions. CW will be 
up 25 kHz from the Novice band 



edge, -±- ORM and band condi-

tions and at 14.050 ±- QRM and 
band conditions. A QSL will be 
available for an SASE. Send 
QSLs to: W7AQ. Yakima ARC, 
PO Box 9211, Yakima WA 98909. 

MEMPHIS TN 

The Memphis (TN) Radio relay 
Club will operate on May 22 and 
23, 1982, for a weekend of the 

sixth Memphis in May Festival. 
Frequencies: CW-7,125 kHz ± 
QRM and 14,180 kHz ± ORM; 
SSB-7,280 kHz, 14,305 kHz, 
21,400 kHz, 28,650 kHz, and 
146.52 MHz -±- ORM. Operating 

hours: 1400-2000 UTC, May 22, 
and 1200-1800 UTC, May 23, 

1982. Special certificates will be 
issued for confirmed contact 

and large 9" x 12" SASE sent to 
N4ERU or N4CWS, 2071 Victo-

ria, Memphis TN 38116. 

PORT JERVIS, NEW YORK 

The Orange County ARC will 
operate WB2TSA to celebrate 
the tenth anniversary of the club 

and the diamond jubilee of the 
city of Port Jervis, New York, 
on May 29 from 1400-2200 UTC 
and May 30 from 1400-2000 UTC. 

Frequencies 10 kHz up from 
lower general phone bands. QSL 
for SASE to OCARC, PO Box 
434, Cornwall-on-Hudson, New 
York 12520. 

DOGWOOD FESTIVAL 
OSO PARTY 

The annual Dogwood Festival 
celebrated in Fairfield. Connect-
icut, will also be observed on the 
air by members of the Greater 
Fairfield Amateur Radio Associ-
ation with its Dogwood Festival 
QS0 Party on Saturday, May 
8th. Members of the club will 
operate on six amateur bands 
with the club call WB1CQO and 
explain the significance of the 
festival, which marks the blos-
soming of the 30,000 pink and 
white dogwood trees in the town 
of 55,000 persons. Fairfield's 
Dogwood Festival began in 
1936, although the original trees 
were imported from Japan in 
1895 and earlier. Thousands of 

visitors flock to see the pink and 
white blossoms in full bloom 
during May. 
WB1CQO will be on the air 

May 8 from 1300-2200 UTC 

(9:00 am to 6:00 pm) EDST. A 

special commemorative QSL 
card will be available to confirm 
each QS°. 
Dogwood Festival stations 

will operate on these SSB fre-
quencies: 3.975, 7.235, 14.330, 
21.420 and 28.710 MHz. FM oper-
ation: 146.55 simplex. 
Special QSLs will be sent 

upon receipt of an SASE or IRCs 
to QSL manager Grace von 
Stein KA1JT, 248 Euclid Avenue, 
Fairfield CT 06432, USA. 

BISHOP MULE DAYS 

The Bishop (CA) Amateur 
Radio  Club  will  operate 
KA6AMT from the mule capital 
of the world, Bishop, Califor-
nia, on May 31st in recognition 

of the annual Bishop Mule Days 
celebration. 
Frequencies: Phone-3.905, 

7.240, 14.295, and 146.34/94. Cer-
tificate for a large SASE sent to 

Bishop Amateur Radio Club, PO 
Box 1024, Bishop CA 93514. 

TIM BUCTOO 

A special event station will 
be operated by the Yuba-Sutter 
Amateur Radio Club from the 
historic gold rush town of Tim-

buctoo, located in the mother 
lode country of California's Si-
erra Nevadas. Listen for call-
sign N6DDP from 1700Z May 15, 
1982, to 0100Z, May 16. For a 
commemorative QSL, send an 
SASE to Y-S ARC, PO Box 1169, 

Yuba City CA 95992. Frequen-
cies:  28.620-.630,  phone; 
21.150-.160, CW; 14.310-.320, 

phone. 

MOSCOW OLYMPICS 

The Moscow, Tennessee 
summer "Olympics" will be held 
in Moscow on May 14, 15, and 

16, 1982. Communications for 
this annual event will be provid-

ed by the Mid-South VHF Club of 
Memphis. A special events sta-
tion, KU4K, will be operating 

SSB from the site on 28.8, 14.28, 
and 7.2 MHz. There will be an 
OSCAR station in operation as 
well. Amateurs contacting 
KU4K are invited to QSL via Box 
88, Moscow TN 38057. The sum-

mer Olympics is a benefit edu-
cational fund for the children of 
the men who lost their lives in 
the aborted Iranian hostage res-
cue attempt. Last year over 
$30,000 was raised for the bene-
fit of approximately 17 children. 

W2 N S D/1 
NEVER SAY DIE 
editorial by Wayne Green 

from page 8 

against the speed of the brain 

and are stopped. 
Once this limitation was un-

derstood, it made sense to stop 
trying to learn code with the old 
system. Articles were written 

about it and new code courses 
devised to get around that old 
slow method and the resulting 
plateau. I tried to get the ARRL 

to recognize the futility of their 
old system but got nowhere. 
Hams had always learned code 
that way and they were not go-

ing to change. 
After giving up on the ARRL 

trying to help hams learn the 
code, I sat down and made up 
my own code tapes, using the 
new, much faster and easier, 
learning system. I brought these 
out on cassettes as the 73 Blitz 

Code Course. I soon was getting 

letters from thousands of new 
hams thanking me for breaking 
the situation for them. Many had 
tried and tried the ARRL tapes 

and had thought they were 
never going to learn the code. 
Now they found that within a 
few hours they were on top of it. 
My "Genesis" cassette starts 

off the beginner with the sim-
plest of code characters, start-
ing with E, I, S, and H. Then, in-
stead of going on to the rest of 
the 26 letters, I immediately 
start sending simple words. 
These characters are each sent 
at 13 wpm speed, right from the 
start, thus reinforcing the sound 

of the character. The letters are 
spaced for five wpm copying. 
The quick change to sending 

words gets the student used to 
success. Simple messages are 

being copied within minutes of 
starting to learn the code. This 

is a tremendous psychological 

boost. 
The first one-hour tape teaches 

all of the letters, numbers, and 
punctuation marks, complete 
with some cute messages to 
make the learning experience fun. 

Many people are thus able to 
master all of the needed charac-
ters within a couple of hours of 
work with this tape. 

The next step is my "Stickler" 
tape...again with all characters 
sent at 13 wpm speed, but 
spaced for six wpm throughout. 
By standardizing on 13 wpm 
sound patterns, the groundwork 
is laid for passing the 13 wpm 
exam. The "Stickler" is all five-
character code groups and has 
been designed by me to be as 
frustrating as possible. By the 
time you are able to copy this 
code tape 100%, you should be 
able to breeze through any FCC 
exam for 5 wpm, half drunk and 
in your sleep. Many hams tell me 
that by the time they can handle 
this nasty tape they can copy 13 
wpm of clear text with no prob-
lems. 

I want to be sure that my stu-
dents are overtrained. The test, 

particularly if it is in front of an 
FCC examiner, can throw even a 

normal person into panic. Well, 
there is nothing which calms the 
nerves as much as sitting down 
to do a code test and having the 
code sound like it is coming at 
two wpm. It's all in the psychol-

ogy. 

For the next test, I have the 
most miserable tape you've ever 
heard. The "Back Breaker," at 
14 wpm, will drive you right up 
the wall. You won't believe what 

a bastard I am until you try my 
"Back Breaker" tape and suffer. 
Heh, heh. But again, when you 
sit down for 13 per in plain text 

you will not believe how slow it 
sounds. Many students start 
laughing when they hear it, los-
ing all their tensions. 

Every now and then someone 
writes in asking for a copy of the 

code groups on my cassettes. I 
flatly refuse to send them a 
copy. The reason is simple...I 
don't want them using the tapes 
to test code-copying speed. The 
system is to use the tapes, pick-
ing out the characters you rec-
ognize. You keep working at this 
until you automatically copy all 
of them. You'll know full well 
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when you miss one, so you don't 
need a cheat sheet to check. I 

want you to practice without the 
pressure to perform. Such 

pressures take all the fun out of 
code. Learning the code should 
be and can be fun. The more you 
can do to make it fun, the faster 
you are going to learn it. The 
more pressure you put on your-
self, the longer it is going to take 
and the more unpleasant it is go-
ing to be. 

The fact is that a skill with the 
code is a lot of fun to have. I'm 
hoping that we can eliminate 

the pressures entirely by getting 
the code test out of the ham li-
cense requirements, replacing it 
with a technical exam which 
means something. Then I think 
we will have a lot more hams de-
veloping their code ability... 
and enjoying it. 

For the Extra class license, I 
have a 21 wpm cassette. Once 
you can handle this one you will 
be able to copy plain language 
at almost 30 wpm. 

From a practical point of view 
there is little difference in learn-
ing the code at 13 wpm, 20 wpm, 

or even 50 wpm. The process is 
about the same and the length 
of time it takes to master any of 
these speeds is about the same. 
We have had some interesting 
experiments with starting new-
comers right out at 50 wpm... 
and succeeding! 

The 73 code courses are avail-
able from us by mail order. They 
are also stocked by most ham 

stores. These stores are still 
selling the ARRL course...the 
one which I feel has lost us 

several hundred thousand 
hams. Many clubs are still tak-
ing hour after hour, struggling 
with the 1930s code system 
from the League. Modern ideas 
sure are difficult to get across. 

FIGHTING BACK 

Every now and then I get a 
stroke of inspiration. The other 
day, while I was sitting in the 
lounge of a restaurant waiting 
for my name to be called to get a 
table, a chap next to me started 

smoking a cigar. Being, as you 

may know, a non-smoker, I had 
immediate need of a gas mask. 
Cigarettes are annoying, but a 

cigar or pipe is just too much. I 
got up and went to another res-
taurant. 

There must be some way to 
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fight back. There really has to be 

a way. That was the train of 
thought that brought on one of 

my all too few strokes of semi-
genius. If these turkeys can 

stink up the air I have to breathe, 
what's wrong with me stinking 
right back at them? How about 
an aerosol can of stink? 

The first thought was to see 
about getting some cans of 
methane. Then I could sort of 
spray it and pretend that I fired 
back with a built-in weapon. But, 
alas, that might get ignited by 
the cigar or pipe and blow both 
of us to smithereens. No, the 
stink should be as offensive, but 
not be explosive. Perhaps skunk 
juice or hydrogen sulphide (rot-
ten eggs). Yes, that would do it. 

Put out in small pocket-
(purse-) sized cans, I think it 
would sell. We might call it 

FIGHT BACK. It would be the 
first way for non-smokers to 
even the score. At $1 a can, it 
should sell well, Hmm, I'll have 
to look into this. 

FOREIGN AID 

One of the great benefits of 

amateur radio is that it allows us 
to sit and talk at length with 
hams in foreign countries. Un-
fortunately, few of us take the 
time to try to get to know ama-

teurs in other countries, which is 
both our loss and theirs. Most of 
us are so swept up with con-
tests and working countries that 
we say to hell with the chap at 
the other end. 

I remember when I first moved 
to New Hampshire and went on 
the air. I found myself being 
called quite often by hams 
"needing New Hampshire." This 
quickly got to me. These chaps 

had no interest in me or in New 
Hampshire. All they were inter-
ested in was a QSL card. Now 
what is the possible value of a 
card from someone you didn't 
even bother to do more than ca-
sually bump into on the band? 
Hams needing New Hampshire 
seem to go out of their way not 
to get involved with any real con-
versation. They are almost al-
ways uninterested in paying any 

dues for the card in the way of 
an interesting contact. The QSL 
card is supposed to be the final 
courtesy. In this case, it is often 
the only courtesy involved. 

Amateurs in all foreign coun-
tries run into this syndrome. In 

the rare ones, they seldom run 
into much else. If they get fed up 

with non-contacts with hams in 
search of their pasteboards and 
start making contacts by calling 
some of the stronger stations... 
or hams they know.. the hunt-

ers make their lives miserable 
with break-ins, tail-endings, and 
the like. If ignored, these QSL 

hunters can get vicious. This 
can diminish the fun of amateur 
radio substantially. 

There probably isn't much 

that can be done about this 
whole lousy situation as long as 

the fascination continues for be-
ing high on the ARRL Honor 

Roll, Can I call it a dishonor roll? 

At any rate, if you should want 
to fight the self-destructive 
urges to treat DX operators as 
mere QSL factories for your col-

lection...providing you with an 
ever higher listing on an occa-

sionally printed list in an ob-
scure magazine and not much 
else to show for a lifetime of DX-
ing. ..then perhaps you can join 
me in finding out that many DX 
hams are highly interesting peo-
ple. I can tell you this: Once you 
start talking with them, you are 

sure to become addicted to it. 

You know that in a country 
where there are from one to ten 
hams you are not likely to be 
talking with a blue-collar worker. 
It is highly likely that you will be 

talking with a relatively impor-
tant or wealthy person. He is 
also likely to be particularly in-
teresting, if you can get him to 
talk. 

One of the conversational 
openers which I've found to 
work has to do with asking 
about their country. From there, 
I just sit back and listen. You 
know, it wouldn't hurt you to in-
vest in one of the almanacs and 
read up on some of the smaller 
third-world countries so that 
you'll have some questions to 
ask which show more than a 
casual interest. 

One of the subjects which 
may interest you has to do with 
aid funds the country is prob-
ably getting from ours. This can 
bring about an interesting con-
versation in some cases...and 

embarrassed silence in others. I 
have the advantage of getting 
around to visit hams in many of 

the third-world countries, so I 
ask about foreign aid when I 
visit them...and find many open 

to give vent to their feelings 
about this. 

Since this is where I was 
heading when I started, it isn't 
exactly a digression. This busi-
ness of foreign aid has been 

bugging me for a long time. The 

way the situation is set up right 
now, this money is wasted for 
the most part. It doesn't have to 
be. 

As I wrote recently, the heads 

of a great many of the third-
world nations are kept in posi-
tion by virtue of the money they 
are able to grab for their sup-
porters. Even the poorest of 
countries can be bled further by 

these pirates. But they are ex-
pert at working on the sy,rnpa-
thies of the wealthier nations to 
get aid funds. The US is a partic-
ularly good sucker for this. Rare-

ly does even 10% of this "aid" 
money accrue to the benefit of 

the poor people of the countries. 

Presuming that Uncle Sap is 
going to continue to try to buy 
friendship (a commodity which 
seemingly can't be bought) with 
handouts, we could at least 
send aid which would be more 
difficult to turn into cash and at 
the same time provide some 
feedback of the money to US in-
dustries. My proposal is for fu-

ture aid to take the form of 
goods, not cash, and that this 
should be goods from small 

business manufacturers rather 
than the big corporations. That 

would keep most of the lobby-
ists out of the pork barrel. 

When we send cash, the most 
desired commodity, to these 
countries, most of it ends up in 
Switzerland without even com-
ing near the people for whom it 
was intended. 

Getting back to amateur ra-
dio, as you talk with the DX ama-
teurs I think you'll find them en-
thusiastic for you to visit them. 
And I've found that a surprising-
ly high percentage of these ama-
teurs manage to get to the US 
now and then. See if you can get 
them to include a day or two vis-
iting you. Then you'll be able to 
find out a lot of things which 
they really couldn't talk about 
over the air. 

Remember that 97.1e has to 
do with your ability to contribute 

to international goodwill. Pile-
ups and tail-ending are not likely 
to do this. Presenting the friend-
ly face of America to the world 

will. It's up to you whether we 
look like ugly Americans or not. 



LETTERS 
I"CRACK THE WHIP" 

First of all, I do enjoy your 
magazine and respect your right 
to an opinion on various topics 

(although sometimes I dis-
agree), but on this business of a 
code-free license, I must make 

an objection. 
I don't understand how Japan 

can have so many more ama-
teurs than the US when the cur-
rent Callbooks don't support 

this statement. But regardless, I 
will accept your word as you are 
in a better position than I am to 

know. 
In my opinion, the reason why 

the US is declining in new engi-

neers and high technology is 
because the youth of America is 
not made of the same fabric as 

that of our oriental brothers. At 
age 30, I am currently enrolled in 

an electronics program at a 
local community college and it 
is my impression that most of 
the "fresh-out-of-high-school" 
crowd are there merely because 
of parental pressure to get a 
degree. This school has one of 
the most thorough and modern 
electronics programs in the 
state and can compete equally 
with any big university on the ed-

ucational level. 
But the fact still remains that 

most of the younger students 
are "just going for a degree" and 
could really care less about the 
field they are pursuing. Possibly 

at one time they happened to 
open up a transistor radio, mar-
veled at how it could do what it 
does, and decided this would be 
a less boring field than, let's say, 
social science or psychology. 
The Japanese seem always to 

do things a little better, kind of a 
oneupsmanship, if you will, than 
their counterparts of the west. It 
is because they want to, Wayne 
...not because someone is 
standing over them with a whip! 
If there is a minute problem 

with lids in Japan, what with 
their code-free licensing, that 
doesn't necessarily mean the 

same will hold true here. 
You have stated that our tech-

nology could be much improved 
by technicians and engineers 
that were "sparked on" by being 
exposed to amateur radio dur-

ing their youth. Well, if this is the 

case, then why didn't this hap-
pen with the Citizens Band ser-
vice of the past? You couldn't 
have an easier way to get a tick-

et and get on the air than just to 
send off to the FCC for an in-

stant license. Granted, a lot of 
superior hams graduated from 
the CB ranks and a lot of them 

probably went on to become 
technicians and engineers, but 
you know as well as I that the 
overwhelming majority did not. 
And look what the CB service is 

now without the discipline! No-
tice the emphasis on the word 
discipline? Learning code is a 
matter of discipline, period! 
There is no other word for it; that 
is it, in black and white. The Jap-

anese are disciplined. As a mat-
ter of fact, they are noted for it. 
Maybe that is why they can han-

dle a code-free licensing pro-
gram without any problems. 

How would you compare 
American youth to Japanese 
youth? Is one better than the 

other? No, but one is more disci-
plined. In WWII, we destroyed 

Japan and rebuilt it and, as a 
consequence, they became 
more disciplined. Given that 

fact, who do you think would be 
more arrogant? We have enough 
arrogance on the bands already. 
Let's try to get more discipline 
on the bands and not open up 

the floodgates for more arro-
gance. I don't think your theory 
holds too much water, Wayne. I 
teach new Novices and they can 
learn the code and enjoy doing 
so. It's just a matter of presenta-
tion and a little discipline. 

It's been a while since this 

country has led the industry and 
I'm afraid it will be a lot longer 
until we can change the attitude 

of the people, especially that of 

the youth. Besides, if the over-
whelming majority of hams to-

day don't prefer a code-free li-
cense, why fight it? This is sup-
posed to be our service, isn't it? 

We should have some say about 
how we want it! There will al-
ways be enough people to keep 
us a viable commodity on the 
FCC "exchange." And those are 

the ones we want. Disciplined! 

Dave Peckham KD9D 
Decatur IL 

Dave, such a bunch of ques-

tions! Good ones, though, so let 

me tackle them one at a time. 
First, regarding the Callbook. If 
they listed only the Extra class 
US hams, the US Callbook 

would be small, too. The Japa-
nese Callbook is huge because 
they list all classes of licensees 

...over half a million of them. 
Now, about American kids and 
technology...the magic hap-

pens in the teen years. In the 
past, about 75% of the new 
hams were teenagers, with the 

old ARRL polls showing 50% be-
ing either 14 or /5 years old. 
There is now and there always 
has been an enormous differ-
ence between the type of engi-
neer we get from dedicated 
teenage hams and from people 
who decide to just go for a 
degree. That's the same now as 
it always was and the chap who 
goes for a degree is usually a 
grave disappointment by com-
parison. Boy, I've known a lot of 

'em. 
Now about CB. Dave, think 

about it...the mess is awful, 
with piles of interference, con-
tacts which are even more bor-
ing than most ham contacts 
(yes, I know that's hard to be-
lieve), bodacious signals, and so 
on...how do you honestly ex-

pect anything good to come 
from such an incubator? The 
few CBers who managed to be 
salvaged by friendly hams are a 
blessing to us and to CB, but 
they are few, with most of those 
exposed to CB recoiling from 

the gore. No, there is a world of 
difference between an interfer-
ence-hassled contact on one of 
the CB channels and a half-hour 
rag chew with someone in Ger-
many or Australia, so please 
don't try to equate the two in 
your mind. 
The Japanese aren't any bet-

ter than we are. They just went 
the right way when we went the 
wrong with that foolish attempt 
to return to prewar Class A and 
B licensing in 1963. We now 
know how to fill our bands with 
crazies.. .use a code test and let 
Bash do away with the technical 
requirements with his books 
and blitz one-day memorization 
bashes. If you want garbage, 

you know how to get it. And 
Dave, remember that in 1969 the 
overwhelming percentage of the 
hams hated two-meter FM and 

didn't want to read about it or 
hear about it. Every now and 
then amateur radio needs some-
one to provide some leadership. 
I've found that in the long run 
people (even hams) will think 
things through and eventually 

get away from slogan thinking 
and work for what is in the long-
range interest of amateur radio. 
We really couldn't ask for more 
proof that the code is a total fail-
ure as far as keeping out the nit-
wits (my apologies to any nit-
wits reading this and taking of-
fense...which is an unlikely 
prospect) out of the hobby. Now 
that we have a way to easily 
cheat on the technical test, all 
we need is a way to cheat on the 

code and you have what you 
asked for: open sesame. I want 
to throw out the proven loser, 
code, and substitute a meaning-

ful technical entry exam...one 
that can't be bashed. 

If we get our spirit up, we can 
beat the hell out of any country 
in the world.. including Japan. 
We can out-invent them, out-pro-
duce them, and out-quality them 
. . .if we decide that it is impor-

tant to us. I want to get this 
started by getting kids infected 
with the ham bug when it is the 
easiest to pass along this infec-
tion: in high school. Dave, if we 
can get even half of the ham 

clubs to get some enthusiasm 
for selling amateur radio... 
classes. ..monitoring systems 
to keep our bands clean.. .emer-
gency cadres so we will be ready 
to provide quick service for any 
kind of emergency.. pressures 
on our high schools to start and 
support ham clubs...we'll be 

able to change the world in ten 
years. Or we can sulk and let am-
ateur radio rot away the way it 
has for the last few years. Your 
choice. — Wayne. 

CATCHING THE DREAM 

Wayne, your editorials always 

ring my bell. You have the best 
interests of amateur radio at 
heart — we know that. I admire 
your business acumen; you are 

a true pioneer. I met you a cou-
ple of times at Dayton and en-
joyed your magnetic and ener-
getic personality. 
Yet, agreement we don't have. 

You constantly compare Ameri-
can and Japanese amateurs to 
our disadvantage. Each has dif-
ferent goals and attitudes. The 

civilizations are vastly different. 
Japan may have no code re-

quirement for entering amateur 
radio, but many Japanese ama-
teurs are competent CW opera-

tors. I just don't believe our de-
clining ranks results from the 
code requirement. 
With that out of the way, what 

makes a prospective American 
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radio amateur stick with it, be-

come a ham, and advance in 
rank? It's not the presence or ab-
sence of a requirement. It's the 
degree of personal drive inher-
ent in the individual as well as 
how he latches onto the oppor-
tunities that come his way. As I 
see it, Wayne, if he is interested, 
he will keep at it until he makes 
the grade. 

If Johnnie is let off from learn-
ing how to read, Johnnie is go-
ing to be let off from mathemat-
ics and a lot of other school re-
quirements. From what I have 
seen of the Japanese civiliza-

tion, Hiko and Toshio are not 
passed for non-achievement in 
school. Japanese education is 
strict and no-nonsense. 

I learned Morse code in the 
Boy Scouts; my high school sup-
ported an excellent radio club. 
While a senior, I was permitted 
an operating hour daily in the 
club station as long as my 
grades were up. True, I had ad-

vantages, but I made use of 
them and passed my exams fair 
and square fifty years ago. 
Passed my Extra class thirty 
years ago. 

Continue to agitate against 
the code requirement, Wayne, 
but I don't think it will stop the 
young in heart who have really 
caught the dream. 

Paul L. Schmidt W9HD 
Bloomfield IN 

Paul, I agree with you. I don't 
think the code has much to do 
with our declining ranks. I think 
that if we can get the kids ex-
posed to amateur radio rather 
than CB. . .or drugs...we'll get 

into clining ranks. The code is a 
loser as far as separating the 
wheat from the chaff. We need 
to get back to having this a tech-
nical hobby. If we insist on hams 
having an understanding of ra-
dio instead of merely having to 
pass a stupid code-skill test, a 

test which has flooded us with 
dregs from the pits. ..we might 

be able to look for some prog-
ress and have more pride in our 
hobby and hams. The cretins 
who are screwing up amateur ra-
dio are naturally repelled by 73, 
so I can write freely about them. 
You are right about education, 
too...there is much to be said 
for some of the no-nonsense 
Japanese approach as opposed 
to the Dr. Spock permissiveness 
which we have fallen into over 
the last twenty years. Every psy-
chological survey shows that 
kids respond better to much 
stricter guidelines...and are 
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happier. But that would force 
the average parent to look up 

from the television set now and 
then...so forget it. No, if we're 
going to get kids out of the mess 
they're in, we're going to have to 

trap them with the fun of ama-
teur radio...the fun of talking 
with the world...the fun of 
building...the fun of learning 
...of experimenting. . .of doing 
things few others can do. I feel 
this is a tremendous resource 
and should be used to change 
our country and give it back 
some pride. — Wayne. 

ICALL FOR PAPERS 

Papers are invited for the 1982 
Annual VHF Conference to be 

sponsored on October 23, 1982, 
by the Electrical Engineering de-

partment, Western Michigan 
University. Principal emphasis 
will be placed on engineering 
developments applied to radio 
communication, design, and 
construction on the frequencies 
of 30 to 1200 MHz. Papers on a 
wide range of subjects are solic-
ited including, but not necessar-
ily limited to, these: 

Antennas and transmission 
lines 

Applications of microproces-
sors 

Audio-frequency equipment 
used with VHF transmitters 
and receivers 

Emergency gear 
Grounding and shielding 
Keying, break-in, and control cir-
cuits 

Measurements and test equip-
ment for VHF 

Mobile and portable equipment 
Modulation and mixing 

Narrowband voice modulation 
Noise reduction 
Phase-locked loop uses 
Picture transmission and recep-
tion 

Power supplies including 
switchers 

Production technology and 
model building 

Propagation 
Recent equipment/new appara-
tus 

RTTY 

Satellite and Moonbounce top-
ics 

State-of-the-art semiconduc-

tors, ICs, and filters with ap-
plications 

Transceivers 
One of the basic purposes of 

this Conference is to provide a 
maximum opportunity to pre-
sent findings by those experi-
menting, designing, construct-

ing, testing, and inquiring into 
problems and methods applica-
ble to VHF radio. This is an op-
portunity for beginning or ma-
ture researchers to report their 
findings to their peers. We espe-
cially encourage the inexperi-
enced inquirers to obtain some 
experience by presenting a pa-
per at our VHF Conference. 

Authors wishing to present 

papers should send a synopsis 
or abstract (typically one or two 
pages with diagrams) describ-

ing the paper to Dr. Glade Wil-
cox W9UHF, Chairman, VHF 

Conference, Department of 
Electrical Engineering, Western 
Michigan University, Kalamazoo 
MI 49008. Foreign authors are 
requested to have a US contact. 
Deadline for submission of 

synopses is June 30, 1982. 
Speakers will be notified of ac-
ceptance by July 4, 1982. Repro-
ducible copy for the printed pro-
ceedings should be mailed to 
the Chairman two weeks prior to 
the day of the Conference. 

Glade Wilcox W9UHF 

Kalamazoo MI 

ELMER LIVES 

After reading the November, 
1981, issue, and noting the let-
ters to the editor from Frank D. 

Windsor and Tom Taorimina, I 
felt that I could no longer be si-
lent. I am an aspiring Novice 
who hopefully will have upgrad-
ed to General by the time you re-
ceive this. 

I became interested in ham ra-
dio as a youngster, but did not 
have the time necessary to de-
vote due to college, medical 
school, residency, and then ear-
ly struggling years of practice. 

In November, 1981, I learned the 
code and began to study theory. 
I immediately ran into problems, 
and needed to discuss my prob-

lems with someone more knowl-
edgeable than myself. One of 
my patients (N9ATB) overheard 
my predicament and offered his 

services. Within two weeks, he 
had guided me past all of the 
rough spots; frequently he al-

lowed me to listen and observe 
at his home while he made 

QS0s. He administered my Nov-
ice examination for me in early 
January. 

As I progressed and started to 
increase my code speed, several 
other hams became known to 
me. I also discovered that anoth-
er physician in my community 
was a ham. KB9DD has spent 

many hours working with me 

and has even made practice 
QS0 tapes for me so that I could 
become more proficient at code 
and be really ready for the Gen-
eral exam. His assistance has 
been invaluable to me. 
Through people like this I 

have come to truly appreciate 
the amateur radio spirit. I am no 
babe-in-the-woods: I have heard 
the foul language on 20 and am 
aware of the other problems 

that Frank and Tom illustrate, 
but I am certainly not convinced 
that things are as bad as they 
say. Elmer is sure alive and well 
here. All of the hams I know are 
courteous, helpful, and repre-
sent their hobby as true gentle-
men. It is my privilege to join 
their ranks. I only hope that 
someday I can provide as much 
help and encouragement to a 
potential licensee. 

Gregory L. Darrow, M.D. 
Janesville WI 

CHEAP-SCAN! 

I read your article by Jeff De-
Tray WB8BTH regarding mem-
ory scan for the TR-9000. I am 
the owner of one myself and, 
like Jeff, realized to top off a 
great rig surely Kenwood could 
have had a memory scan. Well, 
here's the bottom line: the 
TR-9000 does have a memory 
scan; they just haven't brought 

the function out to a control! I 
sympathize with Jeff. His mem-
ory scan cost him $39.95; mine 

cost the price of one silicon di-
ode, two pieces of wire, and 
some thinking. 

The TR-9000 is microproces-
sor-controlled. (At this point, get 
your TR-9000 manual out.) Find 
the circuit diagram of board 
X53-11G0-11. (If you don't have a 
manual, rip the lid off your rig 

and remove the front control 
section by removing 4 screws, 2 
on each side — allowing the 

front section to be moved to see 
and work on the board behind it.) 

Note Q15, the microprocessor; 
now all you have to do is con-
nect pin 13 (PE-1) through a sili-
con diode to pin 38 (PB-1). Obvi-
ously, you won't want the scan-
ner running continually, so a 
switch is needed. As some of 
the switches on the TR-9000 are 
DPDT and only used as SPST, I 
used the unused side of the NB 
switch. 

Trace PE-1 + PB-1 on the 
board 'til a suitable pick-off 
point is found. Then remove the 
front panel, remove the power/ 
volume control, and you will see 



on the circuit board where one 
side of the NB switch is not 

used. 
The result is that when NB is 

out, the scanner is in and can be 

controlled by scan and hold but-
tons manually. And when a sig-
nal is present, it will stop until it 
ceases, and then continue. If 
mike PIT is operated, the scan-
ner will stop and has to be re-

started manually by pushing 
SCAN on your rig. 
A simple addition to a fine rig. 

R. M. Somann-Crawford VK7RC 
Tasmania, Australia 

FAR SCHOLARSHIPS 

The Foundation for Amateur 
Radio, Inc. (FAR), a nonprofit or-
ganization with headquarters in 
Washington DC, plans to award 
nine scholarships for the aca-
demic year 1982-1983. The Foun-
dation, composed of fifty local 
area amateur radio clubs, fully 
funds two of these scholarships 

from the proceeds of the Gai-
thersburg (MD) Hamfest. It ad-
ministers, without cost to the 
donors, two scholarships for the 
Quarter Century Wireless Asso-
ciation and one each for the 
Richard G. Chichester Memori-
al, the Radio Club of America, 
the Young Ladies' Radio 
League, the Edmund B. Reding-
ton Memorial, and the Amateur 
Radio News Service. The last-
named award is new this year. 
Radio amateurs holding at 

least an FCC General class li-
cense or equivalent may com-
pete for one or more of these 
awards if they plan to pursue a 
full-time course of studies be-
yond high school and are en-
rolled or have been accepted for 
enrollment in an accredited uni-
versity, college, or technical 
school. The scholarship awards 
range from $300 to $900, with 
preference given in some of 
them to residents of specific 
geographical areas or the pur-
suit of certain study programs. 
Additional information and an 

application form can be request-
ed by a letter or QSI.Jpostcard 
postmarked prior to May 31, 
1982, from me. 
The Foundation is devoted ex-

clusively to promoting the inter-
ests of amateur radio and to the 
scientific, literary, and educa-
tional pursuits that advance the 
purposes of the Amateur Radio 

Service. 

Hugh A. Turnbull W3ABC 
6903 Rhode Island Avenue 
College Park MD 20740 

WOODPECKER REFORMED? 

Over the past several months, 
the amateur bands have experi-
enced to a varying degree delib-

erate interference that has ac-
quired the label "The Wood-
pecker." 
I have read of efforts to have 

this interference eliminated, by 

political and non-political 
bodies. However, all efforts in 

the past have not been effective. 
Based on the old-time adage of 
"if you can't lick them...", per-
haps we could take advantage 

of this activity. 
There are various propaga-

tion indicators and forecasts to 
aid amateurs in their efforts to 
communicate. Why cannot the 
Woodpecker be used in the 
same manner? It should certain-
ly provide band-opening infor-
mation, at least in some direc-

tion. 
I wonder, if worldwide atten-

tion were given to this activity 
on a scheduled basis, perhaps 
the instigators of this noise 
might feel they are contributing 
too much to the welfare of 

others. When WWV and others 
give the solar-flux index, they 
could also give the "Woodpeck-
er: forecast for various frequen-
cies and times." I'm sure this in-
formation is being kept some-
where; let's put the Woodpecker 

to good use! 

Glenn A. Churchill KA2I01 
Hudson Falls NY 

FCC SPELLING 

This is in reference to the let-
ter from Bill Crowley on page 
121 of the February, 1982, issue 

of 73 Magazine. 
There are no incorrectly 

spelled words in any of the 
Morse code tapes which the 
FCC uses to test amateur radio 
operators. The word "Spring-
field" is contained in some of 
the tapes, and it is spelled cor-
rectly, not with a "C" as Mr. 
Crowley alleges. 
After the publication of Mr. 

Crowley's letter, the cassettes 
used by the Boston office were 

double-checked to see if the 
tapes had somehow been gar-
bled or partially erased. It was 
found that these tapes are in 
good condition. 
I regret that Mr. Crowley felt it 

necessary to encourage others 
to complain about a situation 
which does not exist. The Com-
mission continues to make 

every possible effort to ensure 
that the amateur radio examina-
tions are unambiguous and 
straightforward. 

Vernon P. Wilson 

Chief, Regional Services Division 
FCC 

Washington DC 

Now we have heard the FCC's 

side of the story. What has been 
your experience? — N8RK. 

A MATTER OF CHOICE 

So n Wayne, but Jim Owens 
W5FQE's letter (January, 1982) 
hit the nail on the head. My wife 
renewed last year's subscrip-
tion only because she got it 
mixed up with ()ST. 

Mitch Armstrong W7CDM 
Puyallup WA 

This letter was forwarded to us 

by QST. — Ed. 

ATLANTA SCHOLARSHIPS 

The Atlanta Radio Club an-
nounces that three (3) cash 
$500.00 scholarships will be 
awarded to graduating high-
school seniors who enter an ac-
credited college or university in 
the fall of 1982. Recipients must 
be duly licensed amateur radio 
operators at the time of applica-

tion. 
This is the fourth consecutive 

year in which the Atlanta Radio 
Club has been able to award 
scholarships to deserving ama-
teurs. The three scholarships to 
be awarded in 1982 represent an 
increase of one additional 
scholarship over past years. 
For additional information 

and application forms, write to 
Phil Latta W4GTS, Secretary, At-
lanta Radio Club Scholarship 
Committee, 259 Weatherstone 
Parkway, Marietta GA 30067. 
Completed applications, 

along with the required high-

school transcript, must be post-
marked not later than July 1, 

1982. 

Morris Johnson KB4IT 
Atlanta GA 

FATHER OF SSB? 

Jeanne Hammond's excellent 
article, "The Father of FM," in 
the February, 1982, issue does 
not mention single sideband. I 
believe Major Armstrong was 
the first to use this type of radio 
communication, and I men-
tioned this in my book, Radio 
Stations Common? Not This 
Kind. If anyone does not agree 
with this record, would they 
please provide the source of the 
detail on who they believe was 
first with sideband? Major Arm-
strong had so many firsts that 
we now take for granted that 
Jeanne probably did not men-
tion this one because she was 
concentrating on his accom-
plishments with FM. 

Spud Roscoe VE1BC 
Sambro Head NS 

Canada 

EYEBALL TIME 

July of this year marks the 
25th reunion of the VHF radio 
amateurs who were members of 
the Oklahoma Central 6-Meter 
Club, later known as the Oklaho-
ma Central VHF Club. All per-
sons who were at any time mem-
bers of this group are urged to 
write immediately to T. W. Ste-
vens W5VCJ, PO Box 976, Ed-

mond OK 73083. Give him your 
name, address, and present call 
and indicate whether you are in-
terested in attending the re-
union, which will be held at the 
same time as but not in conjunc-
tion with the Oklahoma City 
"Ham Holiday." 

Carl C. Drumeller W5JJ 
Warr Acres OK 

HAM HELP 
I need a schematic and manu-

al for a Fluke 8120A digital multi-
meter. I will pay for copies or will 
copy and return originals. 
Thanks. 

Geoff. Chadwick KA7MKN 
Box 361 

Red Lodge MT 59068 

I will pay any reasonable price 
for a manual and schematic for 
the Model 680-0 Won frequency 
counter, or I will copy and return 
your original. 

James Dickinson W4LLF 
1408 Monmouth Ct. W. 

Richmond VA 23233 
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( NEW PRODUCTS 3 
PROFESSIONAL-AMATEUR 

ANTENNA SERIES 

Valor Enterprises has intro-

duced the Pro-Am (Professional. 
Amateur) line of antennas, 
mounts, and accessories that 
are compatible with the Motor-
ola TAD and TAE mounts, a sys-
tem used extensively by the am-
ateur and commercial communi-
ties. 

Four mounts are offered. The 
model PAS ($11.25) is a basic 
surface mount that installs in a 

Valor Enterprises' Pro-Am an-
tennas. 

Y4" hole (lower left in photo). Val-
or's model PAS38 ($11.25) basic 
surface mount installs in a %" 

hole (lower right), while the mod-
el PAT ($14.85) is a no-hole trunk 

mount (upper right). The fourth 
mount, model PAM ($22.00), is a 
low-profile magnetic base (up-
per left). 

The Pro-Am antennas are 
available in four categories. Left 
to right in photo: models PAO 
($5.95), of which there are twelve 
versions, act as yewave whips 

for frequencies between 136 and 

866 MHz; model PUB ($24.50), a 
5-dB collinear series, available 
for 440-512 MHz; model PLB 
($26.35), a Y4-wave, base-loaded 
antenna that can be selected to 
cover any frequency in the 27-to-
54-MHz spectrum, and model 
PHB ($23.25), a %-wave design 
that offers 3 dB of gain on the 

two-meter and 70-cm bands. 
(Another model PAO is on the 
right.) 

All models are engineered for 
demanding environments, fea-
turing stainless-steel whips, 
nickle-chrome-brass parts, and 
"0"-ring seals. For more infor-
mation, contact: Valor Enter-
prises, 185 West Hamilton St., 

West Milton OH 45383. Reader 
Service number 482. 

KENWOOD'S TS-930S HF 
TRANSCEIVER 

Trio-Kenwood has announced 
the development of a top-of-the-
line, all solid-state, high-fre-
quency  transceiver,  the 
TS-930S. Designed to cover all 

Valor Enterprises' Pro-Am antenna mounts. 
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Ken wood's TS-930S HF transceiver. 

amateur bands from 160 to 10 
meters, the TS-930S also incor-

porates a 150-kHz-to-30-MHz 
general-coverage receiver which 
offers excellent dynamic range. 
Among the more interesting fea-

tures to be found on this model 
are an automatic antenna tuner, 
dual digital vfos, eight memory 

channels, dual-mode noise 
blanker, i-f notch filter, fluores-
cent tube display, rf speech pro-

cessor, rf step attenuator, and 
100-kHz marker. 

Special circuitry allows the 
operator to adjust the i-f pass-

band characteristics for rejec-
tion of interference and includes 
a tunable audio filter for CW re-
ception. Power input is 250 W 
PEP SSB, 250 W dc on CW, 140 
W dc on FSK, and 80 W dc on 

AM. The built-in power supply 
operates on 120, 220, or 240 V 
ac. Kenwood's newest HF trans-
ceiver will have a list price under 
$2000. For more details, write to 
Trio-Ken wood Communica-
tions, PO Box 7065, Compton 
CA 90224. 

220-MHZ ALL-MODE 
AMPLIFIER 

Mirage Communications 
Equipment, Inc., has announced 
the release of a new 220-MHz 
amplifier. The C106 amplifier is 
a solid-state, "all-mode" ampli-
fier designed to be used in the 
220-to-225-MHz amateur band. It 
will amplify a 10-Watt radio to 
more than 60 Watts output, or a 
2-Watt radio to 25 Watts out. 

Since the C106 is biased as a lin-
ear amplifier, it can be keyed 
with as little as 300 milliwatts. 
Other features include remote 

operation with the optional RC-1 

remote head, and external or in-
ternal keying circuitry. The C106 
lists for $199.95. For further in-

formation, contact Mirage Com-
munications Equipment, Inc., 

PO Box 1393, Gilroy CA 95020. 
Reader Service number 490. 

NO-RADIAL VERTICAL 
ANTENNA 

Cushcraft has introduced the 
R3, a no-radial 10-, 15-, and 
20-meter gain antenna. The R3 is 
perfect for limited-space appli-

cations like condominiums, 
apartments, mobile homes, and 

small urban lots. It is a 1/2-wave-
length, endfed 22' radiator with 
remote tuning for broadband 
coverage. 

Installation is very simple, 
with only one square foot of 
space needed. It also can be 
telescoped for easy carrying 

and storage. Because of its 
unique design, the R3 does not 

need a tower, rotator, large sup-
port mast, or tuner. For more in-

CushcraIt's R3 no-radial vertical 
antenna. 



Henry Radio's all-channel ma-
rine portable. 

formation, contact Cushcraft 
Corp., PO Box 4680, Manchester 
NH 03108. Reader Service num-
ber 476. 

ALL-CHANNEL MARINE 
PORTABLE 

Henry Radio is introducing a 
marine VHF-band portable, the 
Tempo Ml. The M1 operates on 
every marine channel, both US 
and international, with all the 
necessary offsets built in. It also 
includes all weather channels 
and a channel 16 override func-
tion. Channel selection is made 
by a thumbwheel sw tch on the 
top panel. 
Other features inc ude a one-

hour, quick-charge-type battery, 
permanent memory, a high. 
power, 21/2-Watt position, and a 
low-power, 1-Watt position. Ac-
cessories will include a charger, 
holster, amplifier, and high-ca-
pacity batteries. 
The Tempo M1 is available 

through the Marine Division of 
Henry Radio. The suggested list 
price is $495.00. Fo' more de-
tails, contact Henry Radio, 2050 
S. Bundy Dr., Los Angeles CA 
90025; (215)-820-1234. Reader 
Service number 480. 

TELEREADER TERMINAL 

The Hal Communications 
CWR-670 is a compact electron-
ic communications terminal de-
signed for reception of Baudot 
and ASCII radioteleprinter sig-
nals as well as Morse code sig-
nals. The CWR-670 includes 
built-in RTTY and Morse demod-
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The Hal CWR-670 Telereader terminal. 

ulators and video-generation cir-
cuits. The very small size of the 
CWR-670 makes it ideal for ap-
plications where space is limit-
ed. 
Since the terminal operates 

from 12 V dc, it may easily be 
used in locations where ac 
power is not readily available. 
The video-output screen of the 
CWR-670 is formatted in pages 
of 16 lines, 32 characters per 
line; a total of two page screens 
may be selected. The internal 
RTTY demodulator allows selec-
tion of three standard shifts. A 
parallel ASCII-printer output is 
also provided. The CWR-670 has 
a list price of $495.00. For more 
information, contact Hal Com-
munications, Box 365, Urbana IL 
61801; (217)-367-7373. Reader 
Service number 483. 

REPEATER CONTROLLER 

Advanced Computer Controls 
has introduced its new micro-
computer-based RC-850 repeat-
er controller. The controller's 
characteristics are remotely 
configured by the repeater own-
er with highly-secure tone com-
mands. No hardware or soft-
ware changes are required to 
modify control operator and 
user codes, ID and tail mes-
sages, Morse code speed, pitch 
and level, and a host of other 
functions. 
The RC-850 controller's auto-

patch is based on a store/for-
ward technique where the user 

enters a phone number and the 
controller actually dials the 
phone using either touchtoneTm 
or dial pulses. Logic outputs al-
low remote control of equip-
ment at the repeater site. A 
voice-telemetry option adds a 
natural-sounding speech syn-
thesizer with analog-measure-
ment capability. 
The controller uses CMOS 

logic and low-power, analog cir-
cuitry to minimize current con-
sumption. The RC-850 is priced 
from $1850. For more informa-
tion, contact Advanced Comput-
er Controls, 10816 Northridge 
Square, Cupertino CA 95014; 
(408)-253-8085. Reader Service 
number 478. 

RTTY PROGRAM 

The Egbert RTTY program 
transmits and receives RTTY 
without the need for any expen-
sive interface hardware. The Ap-
ple cassette ports connect di-
rectly to the transmitter/receiv-
er. Program capabilities include 
60-, 67-, 75-, and 100-wpm Bau-
dot and 110-baud ASCII, type-
ahead buffer, canned mes-
sages, and automatic CW iden-
tification. 
The program runs on the 48K 

Apple ll and requires an Apple 
disk with DOS 3.2 or 3.3. The pro-
gram and instruction manual 
cost $42.45 and are available 
from W. H. Nail Co., 275 Lodge-
view Dr., Oroville CA 95965. 
Reader Service number 487. 

fhe RC-850 repeater controller. 

• r 

Centurion International's flexi-
ble antenna. 

FLEXIBLE ANTENNA 

Centurion International has 
introduced a new flexible UHF 
gain antenna for use with hand-
held radios. The antenna fea-
tures an endfed design and rep-
resents a 1/2 -wave radiator with 
approximately 2.5 dB gain over 
a 1/4-wave portable whip anten-
na. 
The antenna is factory-tuned 

to discrete frequencies from 406 
to 512 MHz and has a usable 
bandwidth of 20 MHz. The base 
is fitted with a BNC connector. 
Designated Style G, the new an-
tenna ranges in length from 7 to 
13 inches and lists for $17.50. 
For more information, write or 
call Centurion International, PO 
Box 82846, Lincoln NE 68501; 
(402)-467-4491. Reader Service 
number 484. 

STANDBY POWER SYSTEM 

The Portable Battery Division 
of Gould, Inc., has announced a 
Standby Power System (SPS) 
which provides 200 Watts of 
emergency power at 120 volts 
for 20 minutes, taking over the 
job of supplying power within 
one cycle of power failure. 
As long as the power is con-

stant into the SPS, the current 
passes through to the computer 
or other device being powered. 
However, if power drops below 
102 volts, a sensing device im-
mediately switches to an inter-
nal battery and turns on a red in-
dicator light. If the power outage 
is brief, the device will automati-
cally transfer back to line power 
and recharge the internal bat-
tery. Gould's standby power 
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The Gould standby power system. 

system has a suggested price of 
$489.00. For more details, con-
tact Gould, Inc., Portable Bat-
tery Division, PO Box 43140, St. 
Paul MN 55164. Reader Service 
number 486. 

MORSEMATIC KEYER UPDATE 

Advanced Electronic Applica-
tions, Inc., has announced the 
latest generation of the Morse-
Matic keyer, the MM-2. The 
MM-2 is a full-feature, paddle-in-
put keyer that offers virtually all 
the features of the MM-1 prede-
cessor plus CMOS memory and 
a new price. Like the MM-1, the 
MM-2 offers features that in-
clude an automatic serial-num-
ber generator, an automatic 
beacon mode, and an automatic 
speed-increasing Morse code 
trainer mode. 

The MM-2 keyer comes in an 
rf-protecting metal package and 

is powered by 10 to 16 V dc. Inde-
pendent + and — output keying 
allows connection to virtually 
any amateur transmitter. For 

further information on AEA's 
new $139.95 keyer, write Ad-
vanced Electronic Applications, 
Inc., PO Box 2160, Lynwood WA 
98036, or call (206)-775-7373. 
Reader Service number 491. 

COMPANDOR KIT 

Advanced Analog Systems 
has announced a design evalua-
tion kit for the Signetics NE572 
dual-programmable compan-
dor. The kit, designated AAS572, 

contains a printed circuit card, 
integrated circuits, and all com-
ponents necessary to construct 
a complete audio compandor. 
The system consists of two 

compressors and two expan-
dors. Input to the compressor 
section consists of a high-per-
formance, low-noise voltage fol-
lower. The system can be evalu-
ated with either a single 2:1 com-
pressor or by switching the ratio 
selector for 4:1 compression. 
There is also a choice between 
1:2 and 1:4 expansion. Power re-
quirements are plus and minus 

ric-c° L • 

Daiwa's booster amplifier. 

15 V. The AAS572 costs $65.00 in 

single quantities. For more de-
tails, contact Advanced Analog 
Systems, 790 Lucerne Dr., Sun-
nyvale CA 94086; (408)-730-9786. 
Reader Service number 488. 

BOOSTER AMPLIFIER 

Daiwa announces a compact, 
lightweight amplifier, the 

LA2030, intended for the owners 
of two-meter, hand-held trans-
ceivers. It is available in three 
versions, depending on the 

power output of your transceiv-
er. All versions can deliver a 
maximum of 15 or 30 Watts from 
144 to 148 MHz. 
The Daiwa LA2030 includes rf 

power metering and protection 
circuitry. The unit comes 
equipped with a BNC input and 

SO-239 output. Three feet of 
coax and BNC connectors are 
included in the $121.00 price. 
For more information, contact 
MCM Communications, 858 E. 
Congress Park Dr., Centerville 

OH 45459; (513)-434-0031. Read-
er Service number 481. 

TWO-METER DDRR ANTENNA 

High efficiency and small size 
are two key features of the Corn-
rad Industries CR2A two-meter 
antenna. The CR2A is an adap-
tation of the Northrop Direction 
Discontinuity Ring Radiator 
(DDRR). Comrad's CR2A offers 
vertical polarization in a low-
profile package suitable for ei-
ther base or mobile use. Priced 
at $39.00, the CR2A is available 
from Comrad Industries, 1635 

MorseMatic keyer update, the MM-2. 
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Heath's portable oscilloscope. 

West River Parkway, Grand Is-
land NY 14072. Reader Service 
number 477. 

SATELLITE TELEVISION 
RECEIVER 

Arunta Engineering Company 
has introduced the DD 3000 ste-
reo satellite television receiver. 
The DO 3000 can process multi-

plex, matrix, and discrete modes 
of stereo transmission in either 
wide- or narrow-deviation for-

mat. 
Other significant innovations 

include a simplified installation 
requiring only an RG-59 cable 
between the receiver and re-
mote downconverter, which 

transmits i-f, LNA power, and 

tuning voltage. With a suggest-
ed list price of $2995, the DD 
3000 is available from Arunta 
Engineering Co., PO Box 15082, 
Phoenix AZ 85060; (602)-956-
7042. Reader Service number 
479. 

PORTABLE OSCILLOSCOPE 

Heath Company is introduc-
ing its first portable oscillo-

scope. The 10-3220 20-MHz os-
cilloscope can be used for most 

electronic measurement and 
comparison needs. It offers 
dual-trace capability, X-Y inputs, 

and a special algebraic add 
function. The 10-3220's sensitiv-
ity allows it to measure vertical 
signals as low as two millivolts. 

Low-power, wideband antenna. 

The scope's accuracy is rated 
within ± three percent on both 
horizontal and vertical measure-

ments. 
The 10-3220 oscilloscope is 

sold in kit form for $689.95. A 
factory-assembled version, the 
SO-3220, sells for $995.00. For 
more information on this por-
table oscilloscope, contact 
Heath Company, Dept. 350-455, 
Benton Harbor MI 49022. Reader 
Service number 489. 

LOW-POWER WIDEBAND 
ANTENNA 

Grove Enterprises has an-
nounced that their scanner 

beam antenna, the ANT-1, works 
for low-power transmitting as 
well as receiving. The beam 

works on 144-148 MHz, 220-225 
MHz, and 420-450 MHz. The av-
erage vswr is 1.6:1. Because of 
its highly directional design, for-

ward signal radiation is "target-
ed" towards distant repeaters or 
base stations, increasing the 
range of low-power transceiv-
ers. 
For more information about 

the ANT-1, priced at $49.95, con-
tact Grove Enterprises, Dept. C, 
Brasstown NC 28902; (800)-438-
8/55. Reader Service number 
485. 

RTTY LOOP 
Marc I. Leavey, M.D. WA3AJR 
4006 Winlee Road 
Randallstown MD 21133 

Last month I described what 
may be the ultimate in RTTY out-
put devices: a synthesized 
voice. Using the new Votrax 
Type 'N Talk, a self-contained 
speech synthesizer, and a 6800 

computer, this setup allows 
conventional RTTY to be pre-
sented to the operator not as 
text on a page or view screen, 
but as an easily understandable 
computerized voice, capable of 
pronouncing whatever is sent. 
This month, let's look at the pro-
gramming. 
The program is written for my 

6800 system, which, in its cur-

rent state of evolution, uses the 
GIMIX GMXBUG version 3.0 
monitor, the GIMIX VDM, and a 
Smoke Signal disk system, run-

ning under D0S68 version 6.1. 
Along with the video board, as-
signed to port #4 in the GIMIX 
system, GMXBUG supports a 
printer or other output device on 
either port #3 (serial) or port #4 
(parallel). Output vectors are 
provided to direct data to the 
VDM, printer, or both. By con-
necting the Type 'N Talk to port 
#3, as a serial device running at 
1200 baud, we can take advan-
tage of this capability in the 
demonstration program. Lack-
ing this feature, as in a system 
using another monitor, separate 
video and speech output rou-
tines could be used with mini-
mal rewriting. 
The program itself follows the 

flowchart presented last month 
fairly closely. Beginning at 
$0100, the first chores taken 
care of are housekeeping: clear-
ing the screen, setting the 

GIMIX-software-controlled bell 
to a high pitch and short dura-
tion, and initializing the PIA for 
input. The output vector is also 
set so that both the screen and 
voice are initially active. 

The actual receiving loop is 
next down the line. The key-
board is checked for input first. 
If there is no data found (we will 
cover what happens when there 
is input in a little bit), the PIA is 
checked. The RTTY input is fed 
to the least significant bit of the 
"B" side (BO) of a PIA located in 
port #5. If a START pulse is not 
found, then a loop back to the 
keyboard check is executed. By 
the way, since we are interfac-
ing via an RS-232-type line to the 
demodulator, recall that the 
START, which is sent as a "0" 
level (or space), is represented 
by a positive voltage. Thus, read-
ing a "1" on the BO line trans-
lates to a space; a "0" is mark, 
the resting condition. 

Once a START pulse is found, 
a counter is set up and five data 
pulses are read in. The step-by-
step process is covered in the re-

marks in the program source 
listing. After screening for case 
shifts, spaces (which initiate a 
downshift-on-space), and car-
riage returns, otherwise unre-
markable letters are decoded in 
a simple indexed table lookup. 

The ASCII character, once re-
trieved from the table, is output 
by way of the GIMIX OUTCHR 
routine. As stated above, this 
routine will vector to either the 
screen only, the printer (voice) 
only, or both. However, I only 
provide the facility within this 
program to select screen only or 

screen and voice. 

Now, let's get back to key-
board input. I wanted to provide 
a way to give commands with-
out worrying over accidentally 
hitting a key and messing some-
thing up. So, in the best tradition 
of secure devices, only one key 
is recognized while receiving: 
the ESCAPE key. Hitting any 
other key is ignored. Striking the 
ESC key results in two effects. A 
flag, called the Command Flag 
(CMDFLG) is set to "1". This in-
dicates that an ESC has been 
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hit, and that the next keyboard 
input should be examined as a 
command character. Then the 
local bell is rung, to verify re-
ceipt of the ESC. 

Once the Command Flag has 
been set, several commands will 
be recognized by the system. A 
look at them reveals: V = voice 
on; S= silent-voice off; C= 
caps mode on; D = caps mode 
off. 

The voice on and off com-
mands are handled by storing a 
$01 or $00 in the output vector, 
respectively. The CAPS mode of 
operation was touched on last 
month, but deserves another 
word now. In the conventional 
mode, CAPS off, words are pro-
nounced as they are spelled. 
However, groups of letters 
which are unpronounceable are 
still attempted, no matter how 
mangled the effort. Thus, a typi-
cal RTTY sign off, such as 
"N3BRD DE WA3AJR BCNU 
KKKK," is pronounced...well 

you get the picture if you try it 
yourself. To get around this 
problem, a CAPS mode is avail-
able, in which groups of capital 
letters will be spelled out one by 
one. This is exactly what we 
need in a RTTY program, and the 
"C" and "D" commands allow 
you to turn this mode on or off 
as needed. 

One other command is recog-
nized, by the way. Sending a 

second ESC will terminate the 
program and return to DOS. Just 
provides a clean getaway, if you 
follow me. Sending any other 

character  will  clear  the 
CMDFLG and send nothing out 
to the Type 'N Talk or VDM. 
Granted, this demonstration 

program is just that, a demon-
stration. But I feel it shows the 
kernel of a system that would be 
useful to many hams - espe-
cially visually-handicapped 
ones. 

One feature of this column 
that many of you have ex-

pressed a particular fondness 
for is the range of material cov-
ered. I don't want to disappoint 
you, so let's go from high tech to 

basics. Bob Henry, a Boston MA 
reader, dropped me a line with 
two good questions. He begins 
by asking what a "cursor" is for. 

For the uninitiated, the cursor is 
the little box, blinking or solid, or 

sometimes an underline, that 
scoots along on a video screen 
just ahead of where you last 
typed. Why? Try to imagine a 
typewriter, Bob, where the 
whole page was somehow sus-

pended in front of you. When 
you hit the keyboard the charac-
ters are placed on the page in or-
der, but that little plastic thingy 
that normally sits dead center, 
and through a hole in the center 
of which the typebar hits the pa-
per, is missing. How do you 
know where you are? Where to 
space? If a new line has started? 

With a typewriter all that infor-
mation is provided by that guide 

and the position of the carriage. 

With a video screen, there ain't 
no such guide. That is what the 
cursor is for! 
Bob's other question involves 

an item touched upon above: un-
shift-on-space. Recall that on 
RTTY, using five-level Murray 
code, two cases - letters and 
figures - are available. Now, if 
you miss a "LTRS" or "FIGS" 
code, the proper case will not be 
selected, and gibberish will re-
sult. On ham RTTY, numeral 
groups are rarely sent. The odds 
are that if a space is sent, what 
follows is in the letters case. Let 
me illustrate. If I send "DE 

WA3AJR IN MARYLAND," recall 
that the "3" is preceded by a 
FIGS and followed by a LTRS. If 
that LTRS is missed, what prints 

out is "DE WA3-'4 8, .-46)-,$", all 
after the 3 being in figures case. 
With downshift on space, the 
first space forces letters case, 
and "DE WA3-'4 IN MARY-
LAND" results. Less is missed. 

Program listing. 

NAM  SPEAK.TTY 
OPT  806,806 

5, 
6, 

7, 

81 

9. 

10, 

DEMONSTRATION PROGRAM 
TO 

OUTPUT RTTV  AS SPEECH ON 
THE VOTRAX  TYPE  .14 TALK 

FOR MAY,  1982 "NITS LOOP . 

by MARC  I.  LEAVE'),  M. D. 

14, 
00111  15, 

8014  161 

3F11  17, 
2816  18, 
3FI7  198 

2828  20. 
2827  21, 

0036  22. 

8037  23, 

AO3E  24. 

/403F  251 

A041  26. 

0283  271 

291 

0000  301, 

0000 7F  31, 
0001  48  32, 

0004 00  33, 
0005 44  34, 

0017 00  35, 

0018 40  361 

00111 20  37. 

00IC BE  38. 

00ID 00  39. 
001E 54  40, 

001F 00  41, 

0020 7F  42, 

0021  28  43. 

0024 00  44. 

0025 27  45. 

0028 07  461 

002C 28  47. 

0037 00  48. 

0038 2E  49, 

003D 00  50, 

003E 35  51, 

00 28 00  52, 

55. 
0040 00 00  56, 

0042 Oil 00  57, 

0044 00  58, 

601 
0100  61. 

0100 28  17  621 

0102 CE 2000  63, 

0105 FF 80 28  64, 
0108 86 10  651 

010A 87 A041  66. 

0100 86 FF  67. 

010F 87 0103E  681 

0112 7F A037  69, 

0115 86 01  70, 

0117 B7 01036  71, 

0118 OF  72, 

0118 CE 8014  73, 

011E A7 02  74. 

0120 87 03  751 

0122 86 04  76. 

0124 A7 03  77, 
78, 

79, 

80, 

0126 28 26  61, 

0128 27 49  82, 

<74 EXTERNAL REFERENCES t<7 
BC  EGLI 

IA  FOE) 
OUTCHR EOU 

PCRLF  EOU 

PFFEED EOU 

INKEY  EOU 
PRINT  ODE) 

OUTPTR EOU 

MULCNT EOU 

SIB 

08014 

8 2811 

9 2816 

93E17 
$ 2826 

9 2827 

$9036 

$9037 

DURATN EDU  980 28 

PERIOD EOU  98041 

TRA M % EOU  00283 
II<>t MURRAY/ASCII  TABLE  S<>11, 

ORS 
LTRTBL FCB 

FCC 

FCB 

FCC 

FCB 

FCC 

FCB 

FCC 

FC8 

FCC 
FC8 

F113TIL FCB 

FCC 

FCB 

FCC 

FCB 

FCC 
FCB 

FCC 

FCB 

FCC 

FCB 

• STORABE AND STRINGS 
TA BLE  FOB  0 

RCVDLV FOB  0000 
CMDFLS FCB  0 
t<  MAIN PROGFIAM STARTS HERE  >8 

ORG  0100 

START  FOB  PFFEED 

LOX  002000 

STX  DURATN 
LOP. A 0010 

SIP. A PERIOD 

LOP. A *OFF 

STA A PRFLAG 

CLR  NULCNT 
LOP. A 0001 

SIP. A OUTPTR 

PIAINT CLR A 

LDX  OP1 A 
STA A 2,1 

SIP. A 3,1 

LOP. A 8114 

SIP. A 3,X 
• 

t RECEIVING ROUTINE 

• 

RCVING FOB  INKEY 

SO 

07F 

\KOLA 

0 

\JNAXFYINIDIEVCPIORL\ 
0 
\PINN\ 

020 

\O\ 

0 
\T\ 

0 

07F 

'Ill' 

0 

7 

\70 .3;s0884)\ 
0 

\.. 0 9 \ 
0 

\5\ 

8E0  STBAUD 

AO 40.1.1 .45.45 BAUD, 

Clear  video screen 

Set SIMI%  .bell . for 

duratton and • 
hIgh pitched 
tone... 

short 

Set  up for  mort al  printer 

Output no nulls 

Set output  for both 

Screen and 'Printer . IVoice) 

Initialize input PIA 

0128 70 0044 

0120 26 OD 

01 28 81  18 
0131  26 40 

0133 7C 0044 

0136 86 07 
0136 28  II 

013A 20 37 

0I3C 7F 0044 
01 28 81  IS 

0141  26 03 

0143 7E 0283 
0146 61  43 

0148 26 04 
0I4A 86 15 

014C 20 ID 
014E 81  44 

0150 26 04 

0152 86 16 

0154 20 15 

0156 GI  56 
0158 26 07 

0154 86 01 

0I5C 67 A036 
015F 20 12 

0161 81 53 
0163 26 OE 

0165 4F 

0166 87 A036 

0169 20 08 

016E1 36 

0I6C 86 le 

016E 28 27 

0170 32 

0171  28 27 

0173 CE 8014 

0176 A6 02 

0178 40 
0179 27 AB 

0178 BD 43 
0110 C6 05 

otn 4F 
0160 48 

0181  8D 
0183 CE 8014 

0186 AA 02 
0188 58 

0189 5/3 
018A 26 F4 

018C 80 

018E 81  ID 

0190 26 

0192 28  16 

0194 20 90 
0196 81 04 

0198 27 

0198 81 00 

019C 27 9: 
019E 81  IS 
0180 26 

01A2 CE 0000 

01A5 OF 40 

01A7 20 08 

0149 CE 0020 

01AC OF 40 

01AE  7E 0126 
01111  87 01B7 

0194 DE 40 
0186 A6 00 

01B8 28  11 
0208 7E 0126 

0190 

018F 

OICO 

01C2 
01C3 

0105 

161,  11 

0100  1621  END  START 
NO ERRORIS.  DETECTED 

28 

04 

OF 

OF 

OD 01 

01 

DE 42 
09 

26 FD 

39 

831 

84, 

851 

06, 

671 

881 
89. 

90, 

91: 

92, 

931 

94, 

95, 

961 
97. 

9111, 
99, 

1001 

1018 

102, 

103, 
104. 

105, 

106. 

1071 

108, 
109, 

110, 

1111 

112, 
113, 

1141 

115, 

116. 

117, 

118. 

1191 

120. 

121. 

122, 

123, 

1241 
125, 

1261 

127, 
128, 

129, 

130s 
131, 

1321 

133. 

134, 

135, 

1361 

137, 

138, 

1391 

140, 
141, 

1421 
143s 

1441 

145, 

146, 

147. 

148, 

1491 

150, 

1511 

152, 

153, 

154: 

155, 

156, 

157, 

158, 
159, 

160. 

COMAND 1ST  CMDFL6 

BRE  ESCSNT 
CMP A OESC 

O RE  STBAUD 

INC  CMDFLG 

LOP. A 0$07 
FOB  OUTCHR 

BRA  STBAUD 
ESCSNI CLR  CMDFLG 

CMP A OESC 

BNE  NOTESC 

J AR  IWARMS 

NOTESC CMP A O.0 

ONE  NOTAC 

L OB A 81115 

BRA  PNTESC 

NOTAC  CMP A 0.0 
EINE  NOTAD 

LOA A 0918 

BRA  PNTESC 
NOTAD  CMP A O.V 

O RE  NOTAV 
LOA A 01101 

STA A OUTPTR 

BRA  ST UD 
NOTAV  CRP A O' S 

ONE  STBAUD 

CLR A 

STA A OUTPTIT 
BRA  STBAUD 

PNTESC PSH A 

LOA A @ESC 

FOB  PRINT 
PIN. A 

FOB  PRI NT 
STBAUD LOX  ARIA 

LOP. A 2,1 

TST A 

BEG  RCVING 
SeR  81 4510 

LOA B 005 
CLR A 

CHLOOP AGL A 

8SR  81.1.620 

LOX  ARIA 
ORA A 2,0 

DEC B 
TST  B 

BRE  CHLOOP 

BSR  819820 
CMP A 0111D 

BNE  16E1118 

FOB  PCRLF 

BRA  RCVING 

ISFISS CMP A 0004 

BEG  FIGS 

CMP A 41300 

EEO  LTRS 
CMP A *SIB 

O RE  GETCHR 
LTRS  LOX  OLTRTBL 

SIX  TABLE 

BRA  OETCHR 
FIGS  LOX  OFIGTOL 

ST/  TABLE 

J AR  RCVING 

OETCHR STA A LOCATErl 

LOU  TABLE 

LOCATE LOA A I 

FDB  OUTCHR 

J AR  RCVING 

88620  9 08 

NOP 

811610  LOX 
IRMLOOP DEX 

BRE 

RTS 

811610 

RCVOLV 

RMLOOP 

Hos on ESC been sent , 
Yes,  try to process command 
No,  is Haas an ESC , 

No,  forget  it' 

Yes,  set  the Command Flag 

Rang the local  bell  to 

confirm ESC receipt. 

...  and continue monitoring 

Cl ear  the Command Fl ag 

Is input  another ESC' 

Volt,  get out of  here'. 

C . CAPS ON 

TNT Code for  CAPS ON 

Send code to TNT 

D • CAPS OFF 

TNT Code for  CAPS OFF 

V • Voice ON 

Vector  to Screen and  'Printer . 

S  Voice OFF  .11.1enti 
Whoops'  Forget  it  fellows... 

Vector  to Screen only 

Send ESC sec' to TNT  - save A 
Load it math an ESCAPE 

Send that out 

Retrieve code to send 

...  and send that out 
Now check for  ITV  Input 

Look  for  • START pul se 

Not there yet,  keep looping 
Found one,  delay  1/2 pul se 

Set up five bit  count er 
Clear  the A accumulator 

Shaft  the A accumulator  one left 
Wait one pulse length 

Pick up pulse in progress 

Stuff  it  into character  an For mation 

Decrement  tho counter 
Are me done, 

No...  do It  again 
Yes,  wait until  last pulse Is Ov er 
Is this • CAR REY'? 

No,  do next check 

Yes,  output CR/LF pair 

...  and malt  for next character 
Is this • F1067 

Yes,  go to FI BS routine 

Is this • LTR87 
Vet,  go to LTRS routine 

Is tr..* • SPACE, 
No,  process character normally 
Choose CTRS table 

Store at  as active table 
Process character,  If  any 

Choose F1136 tabl e 

Store it  as active table 

Look  for nest character 

Store Murray code as offset 
Pick up current  tabl e 

Load A with ASCII  val ue 

Put out  through 6IMIX routine 
Loop for next character 

Two 100 • One 20' 

Pick up delay foctor 
Decrement  at 
Loop  .til  done... 

then wollt 
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RADIO BCOKSHOP 
FOR THE NOVICE 

SG7-XT •  NOVICE 
LICENSE 
STUDY 
GUIDE 

MA* 

1111E 

NE W, UPDATED 

EDITIONS OF OUR 

FAMOUS NOVICE LICENSE 

STUDY GUIDE AND 

NOVICE STUDY TAPES 

• NOVICE STUDY GUIDE—by Timothy M. Daniel N8RK. Here is the most up to dale novice guide 
available. It is complete with information about learning Morse Code, has the latest FCC amateur regula-
tions and the current FCC application forms. This guide is not a question/answer memorization course 
but rather it emphasizes the practical side of getting a ham license and putting a station on the air. 11 
reflects what the FCC expects a Novice to know without page after page of dull theory. The most current 
information still available at last year's price SG7357 S4.95.' 

• NOVICE STUDY TAPES-- If you are just getting started in ham radio, you'll find these tapes indispen. 
sable! 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! CT7300 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 drivin_g! You get more and more into 
each time you hear it You can't progress without solid fundamentals. These three hour-long tapesgive 
you all the basics you'll need to pass the Novice exam easily. You'll have an understanding of the ba. 
sics which will be invaluable to you for the rest of your life! Can you afford to take your Novice exam 
without first listening to these tapes? 

SPECIAL OFFER, Both Novice License Study Guide and Novice Study 

Tapes S19.95. Order NP7300. 

General License Study Guide 

tlevsi FROM W AYNE GREEN BOOKS 

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 
atter 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— Ready 
to upgrade your license? To prevent retaking the FCC 
theory exam, you need the 73 Advanced theory guide. 
SSB, antenna theory, transmitters, and electronics 
measuring techniques are covered in detail in this easy-
to-follow study guide. Special modes and techniques. 
such as RTTY, are also treated. An engineering degree is 
not necessary to master the Advanced theory —try this 
book before visiting the examiner's office! (Published by 
TAB Books previous to recent changes in FCC exam 
material.) SG1081 $6.95.• 

FOR YOUR HAMSHACK 
• aSL 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 —OW0250 —I or $8 95. 500 Style W -0W0500 —f or 
$13.95*. 250 Style X —OX0250 —f or $8.95. 500 Style 
X —0X0500; 250 Style  —0Y0250 —tor $8.95*: 500 
Style Y —0Y0500— I or 513.95.  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 Microcomputmg With 
your order, request self-sticking labels for any of the 
following. 73, Ktlobaud Microcomputing, 80 Microcom. 
outing. CO, OST. Ham Radio. Personal Computing, 
Radio Electronics, Interlace Age. and Byte Order 1 — 
BX1000-1 or $2.00: order 2-7-8X2002 —for $1.50 
each: order 8 or more—BX1002-1 or $1.25 each 

73 MAGAZINE 

BINDERS 

W2NSD/1 
Style Y 

W2NSD/ I 

s t le \1 

it  ) it 

Style X 

• Preserve and protect your collection for a lifetime! 
Order these handsome red binders with gold lettering 
S7 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 CO D orders  73 
Binders, P.O. Box 5120, Philadelphia, PA 19141. 

• NOTE—Above address for Binders only. 

13 CODE TAPES 
ANY FOUR TAPES 
FOR $15.95! 
S4.95 EACH 

-GENESIS • 

5 WPM  CT7305—This is the beginning tape for people 
AI, Jo not know the code at all. It takes them through 
the 26 letters. 10 numbers and necessary punctuation, 
complete with practice every step of the way using the 
newest blitz teaching techniques. It is almost mirac-
ulous! In one hour many people—including kids of ten — 
are able to master the code The ease of learning gives 
confidence to beginners who might otherwise drop out. 

"THE STICKLER" 

6 + WPM —CT7306—This is the practice tape for the 
Novice and Technician licenses. It is made up of one 
solid hour of code, sent at the official FCC standard (no 
Other tape we've heard uses these standards, so many 
people flunk the code when they are suddenly —under 
pressure—faced with characters sent at 13 wpm and 
spaced for 5 wpm) This tape is not memorizable, unlike 
the zany 5 wpm tape, since the code groups are entirely 
random characters sent in groups of five 

"BACK BREAKER" 

13  WPM  ,..17313—Code groups again, at a brisk 14 
per so you will be at ease when you sit down in front of the 
steely-eyed government inspector and he starts sending 
you plain language at only 13 per. You need this extra 
margin to overcome the panic which is universal in the 
test situations. When you've spent your money and time 
to take the lest, you'll thank heaven you had this back-
breaking tape 

"COURAGEOUS" 

20 + WPM —CT7320—Code is what gets you when you 
go for the Extra class license. It is so embarrassing to 
panic out just because you didn't prepare yourself with 
this tape. Though this is only one word faster, the code 
groups are so difficult that you'll almost tall asleep copy-
ing the FCC stuff by comparison Users report that they 
can't believe how easy 20 per really is with this fantastic 
one hour tape. 

"OUTRAGEOUS" 
25+ WPM —CT7325—This is the tape for that small 
group of overachieving hams who wouldn't be content to 
simply satisfy the code requirements of the Extra Class 
license 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 1APE --CT7350 
winning programs from the 73 SSTV contest Excellent 
for Demo! $5 95 • 

BACK ISSUES 
• BACK ISSUES—C  .  ,Ilection, many are 
prime collectables nu,  the field! A full col. 
lectron is an invaluable compendium of radio and elec-
tronics knowledge! 

733006  73 BACK ISSUE —BEFORE JULY 1980 
 $ 3.00 

73350  73 BACK ISSUE JULY 1980 THRU OCT. 1981 
 $ 3.50 

73350P  73 BACK ISSUE NOV. 1981 TO PRESENT 
 $ 3.50 

73005  73 BACK ISSUE -5 YOUR CHOICE 
 $10 75 

73010  73 BACK ISSUE -10 YOUR CHOICE 
 516 00 

73025  73 BACK ISSUE -25 YOUR CHOICE 
 $27 00 

73125  73 BACK ISSUE -25 OUR CHOICE 
 $14.00 

Shipping: Please add $1.00 per magazine. Orders of 
ten magazines or twenty-five magazines add 17 50 
per order. 

• 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 CO 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 MagazInet 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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presents several methods of sideband generation am-
ply illustrated with charts and sc hema tics,  wh ich  will  
enable the ambitious reader to construc t his own  side . 
band generator. A must for the technically-ser ious  ham.  
BK7351 $5.50.' 

PROPAGATION WIZARD'S HANDBOOK — by J. H. 
Nelson. When sunspots riddled the worldw ide com -
munications networks of the 1940s. John Henr y Nelson  
looked to the planets for an answer.  The result  was  a 
theory of propagation forecasting  base d upon  inter-
planetary alignment that made the author  the most  re -
liable forecaster in America today. The boo k prov ides  an  
enlightened look at communications pas t. present,  and  
future, as well as teaching the ar t of propagat ion  
forecasting. BK7302 $6.95.• 

TOOLS & TECHNIQUES FOR ELECTRONICS—by A. A.  
Wicks is an easy-to-understand boo k wr itten  for  the  
beginning kit-builder as well as the exper ience d hob-
byist. It has numerous pictures an d descr ipt ions  of  the  
safe and correct ways to use basic an d spec ialized  tools  
for electronic projects, as well as spec ialize d metal-
working tools and the chemical aids w hich are  used  in 
repair shops. BK7348 $4 95. ' 

FOR 

THE 

THE 
CONTEST 
COOKBOOK 

CONTESTER 

THE CONTEST COOKBOOK—reveals the secre ts of the 
contest winners (domestic. DX, and specialty con tests),  
complete with photos and diagrams of equipmen t use d 
by the top scorers. Find out how to make 150 con tac ts in 
one hour. BK7308 $5.95. • 

RADIO KOKSHOP 
V* THE 73 

TECHNICAL 
LIBRARY 

BEHIND THE DIAL—by Bob Grove. Get more fun out of 
shortwave listening with this interes ting  gu ide to  
receivers, antennas, frequencies, and inter ference.  
BK7307 $4.95.• 

THE CHALLENGE OF 160— is the newest book in the 73 
technical library, dedicated to 160-me ter  operat ing.  Si 
Dunn provides all necessary informa tion  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 Perr y's (the King  of  
160) shack. This reference is a must for new and ex-
perienced "Top Band" operators. BK7309 $4.95: 

THE COMPLETE 
SHORT WAVE 
LISTENER'S 
HANDBOOK- M... 

WORLD 
PRESS SERVICES 
54 f HEOUENCES 

7 

SSB . . THE MISUNDERSTOOD MODE—by James  B. NEW 
Wilson. Single Sideband Transm iss ion...  thousands  of  
us use it every day. yet it rema ins  one  of the  least  WORLD PRESS SER VICE  FREQUENCIES —by  
understood facets of amateur radio. J. B. Wil son  Thomas Harring ton  Can 't wait  to  hear  the  evening 

news, or are you wondering about Vie news that you 
aren't hearing? Receive by Radio Teletype (RTTY) a/r 
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 troadcast 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. 
BK1202 $7.95" 

NEW 
THE NEW WEATHER SATELLITE HANDBOOK —by Dr 
Ralph E. Taggart WB8DOT. Here is the completely up , 
dated and revised edition containing all the informa-
tion on the most sophisticated and effective space-
craft now in orbit. This book serves both the expere 
enced amateur satellite enthusiast and the newcomer. 
It is an introduction to satellite watching, providing all 
the information required to construct a complete and 
highly effective ground station. Solid hardware 
designs and all the instructions necessary to operate 
the equipment are included. For experimenters who 
are operating stations, the book deta Is all procedures 
necessary to modify equipment for the new series of 
spacecraft. Amateur weather satellite activity repre-
sents a unique blend of interests encompassing elec-
tronics, meteorology and astronautics. Join the privi-
leged few in watching the spectacle of earth as seen 
from space on your own monitoring equipment. 
BK7383 $8.95.• 

INTERFERENCE HANDBOOK —by William R. Nelson. 
WA6E0G — This timely handbook covers every type of 
RFI problem and gives you the solutions based on 
practical experience. Covers interference to TV, radio, 
hi-ti, 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. 5% x 
softbound. BK1028 $14.95.• 

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. 
BK7310 $7.95.• 

HANDBOOKS 
FOR THE 
HAMSHACK 
NEW 
THE COMPLETE SHORTWAVE LISTENER'S HAND-
BOOK, 2nd EDITION by Hank Bennett and Harry L 
Helms. This comprehensive volume contains loads of 
new information from all over the world on the latest 
developments in SWL technology clubs, associations, 
practices and stations. A thorough guide to stations of 
the world by general continental area and frequency is 
included. BK1241 $9.95 

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. BK1190 $4.95.• 

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 sharrk  BK118r, $12  ' 

The 73 
Test Equip ment 

Library 

VOL. II AUDIO FREQUENCY TESTERS—Jam-packeo 
with all kinds of audio frequency test equipment. (-
you're into SSB. RTTY. SSTV, etc., this book is a must for 
you...a good book for hi-fi addicts and experimenters. 
too! LE17360 $4.95.' 

VOL. III RADIO FREQUENCY TESTERS—Radio frequen 
cy waves, the common denominator of amateur radio 
Such items as SWR, antenna impedance, line imped 
ance, RE output, and field strength: detailed instructions 
on testing these items includes sections on signal gen-
erators, crystal calibrators, grid dip oscillators, noise 
generators, dummy loads, and much more 
LB7361 $4.95.• 

VOL. IV IC TEST EQUIPMENT—Become a trouble 
shooting wizard! In this fourth volume of the 73 TEST 
EQUIPMENT LIBRARY are 42 home construction proj. 
ects for building test equipment to work with your hare 
station and in servicing digital equipment. Plus a 
cumulative index for all four volumes for the 73 TEST 
EQUIPMENT LIBRARY. LB7362 $4.95: 

RF AND DIGITAL TEST EQUIPMENT YOU CAN 
BUILD—BK1044 — Fit burst, function, square wave gen 
erators, variable length pulse generators -100 kHz 
marker, el 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. BK1044 $5.95.• 

• Use the order card in this magazine or itemize your order on a separate piece of paper and mail to 73 Radio Bookshop • 
Peterborough NH 03458. Be sure to include check or detailed credit card information. No C.O.D orders accepted. All orders 
add $1.50 handling first book. $1.00 each additional book, $10.00 per book foreign airmail Please allow 4-6 weeks for 
delivery. Questions regarding your order? Please write to Customer Service at the above address. (Prices subject to change 
on books not published by 73 Mauaztrur 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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RADIO BCOKSHOP 
ANTENNA 

BOOKS 

PRACTICAL ANTENNAS FOR THE RADIO AMATEUR 
—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. BK7368 $5 95.* 

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. BK1016 $550.• 

• ALL ABOUT CUBICAL QUAD ANTENNAS (2nd edi• 
tion) —BK1196 —The "Classic" on Quad design. 
theory, construction, and operation. New 2nd edition 
contains new feed and matching systems and new 
data. $5.95.• 

• BEAM ANTENNA HANDBOOK (New 5th edition) - - 
BK1197 — Vag, beam theory, construction and operation 
Information on wire beams, SWR curves and matching 
systems A 'must' for serious DXers $5 95' 

• VHF HANDBOOK FOR RADIO AMATEURS— BK1198 
—Contains information on FM theory, operation and 
equipment. VHF antenna design and construction. satel 
liteiEME, and the newest solid-state circuits S6 95' 

•THE RADIO AMATEUR ANTENNA HANDBOOK 
BK1199—All about wire antennas, beams, tuners 
baluns, coax. radials. SWR and towers Clear and corn 
plete information $6.95 

• SIMPLE, LOW-COST WIRE ANTENNAS FOR RADIO 
AMATEURS— BK1200—All new data and everything you 
want to know about low-cost, multi-band antennas. inex 
pensive beams,  'invisible  antennas for hams in 
"tough" locations $6 95' 

Dipole 
Long-1N 
Anten 

CUBICA 
Q U AE 

'40ATt  THE WELL 
EQUIPPED 

HANDBOOK 

HAM _SHACK 

Alttgiji)  

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 dis-
play system, events counter, electronic stopwatch, 
digital voltmeter and a digital tachometer. 
BK1063 $9.50.• 

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! BK1011 $10.50. • 

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. 
BK1064 $9.95.* 

61..04,9 

SPECIAL OFFER 
Chart of 

UNITE D ST ATES A M ATEU R 

R A DI O PRIVILE GES 
by class of license, emission type. and fre-
quency from 160 thru 2 meters. including pro-
vision for the new 30.17. and 12 meter bands. 
Thls 22 z 28 In, twelve-color chart is the first 
of Its kind to be both informative and decora-
tive. 53.00 value. only S1.95 with the pur. 
chase of 1 or more books from the Radio Book-
shop. (Supplies limited, order now.) 
CH7300 S1.95. 

• HOW TO DEFEND YOURSELF AGAINST RADAR —BK1201 —by Bruce F. Bogner and James R. Bodnar. a lawyer 
and radar expert. This book gives you the ammunition to challenge the radar "evidence" that usually leads to a 
speeding conviction. The major part of the book details the inner workings of radar —you'll become more of an ex-
pert than most police officers and judges. The remainder of the book outlines how to defend yourself against a 
speeding ticket —the observations, measures and testimony you must obtain to defend yourself without the help of 
a lawyer. The price is a lot less than a fine! $6.95• 

84 95 

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. S4.95" BK7315 

The , 
ia gic of 

% Mc to Ha m Radio 

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 RK 1184 

MICROCOMPUTER BOOKS FROM 73 
• SOME OF THE BEST FROM KILOBAUD/MICROCOM-
PUTING —BK7311 —A collection of the best articles that 
have recently appeared in Kilobaud/ MICROCOMPUT-
MG  Included is material on the TRS-80 and PET 
systems. CP/M, the 8080/80851280 chips, the ASR-33 ter-
minal. Data base management, word processing, text 
editors and file structures are covered too Programming 
techniques and hardcore hardware construction prop 
ects for modems, high speed cassette interfaces and 
TVTs are also included in this large format, 200 plus 
page edition. $10. 95• 

• 40 COMPUTER GAMES— BK7381 —Forty games in all 
in nine different ca:egories. 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 St 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 HERE'  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 took. $1.00 each additional book, $10.00 per book foreign airmail. Please allow 4-6 weeks for 
delivery. Questions regarding your order? Please write to Customer Service at the above address. (Prices subject to change 
on books not published by 73 Magazine.) 
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Lin of AdVERTiSERS 
R.S. No.  Page  R.S. No.  Page 

2  AEA/Advanced Electronic Applica-
tions  23 

491 AEA/Advanced Electronic Applica-
tions  124 

114 ABEX  61 
115 A5 ATV Magazine  157 
488 Advanced Analog Systems   124 
124 Advanced Computer Controls  65 

478 Advanced Computer Controls  128 
448 Advanced Communications Inter-

national   46 
20  All Electronics  66 
•  Alpha Delta Comm   69 
•  Amateur Electronic Supply 

63, 73. 100. 107. 135, 151 
5  Amateur-Wholesale Electronics 94 
97  AMP-Letter   158 
•  Antenna Bank  99 
71  Applied Invention  62 
479 Arunta Engineering 125 
•  Associated Radio  74 
•  Autek Research  151 
130 Auto Connect  157 
469 BG Carl Electronics   108 
11  Barker 8 Williamson   73 
26  Bash Educational Services  56 
10  Baal    75 
126 Bird Electronics  108 
•  Britt's Two-Way Radio    87 
12  Bullet Electronics  155 
•  C 8 A Roberts   154 
92  Ceco Communications, Inc  75 
102 Centurion International   79 
084 Centrunon International   123 
321 Certified International   158 
89  Clutterfree Modular Consoles  71 
'  Code Quick   156 
477 Comrad Industries   124 
28  Communications Center. NE.  172 
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At Last. 
A microthin, synthesized, 

programmable, sub-audible 

tone encoder that fits inside 

the ICOM IC-2AT. 

Need we say more? 

$2995 9 cCL8S 13  
zozi1S3 

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



( CONTESTS 

Robert Baker WB2GFE 
15 Windsor Dr. 
Atco NJ 08004 

COUNTY HUNTERS 
SSB CONTEST 
Contest Periods: 

0001 to 0800 GMT May 1 
1200 GMT May 1 to 0800 May 2 
1200 to 2400 GMT May 2 

Please note the two 4-hour 
rest periods. Mobiles may be 
worked each time they change 
counties or bands. Mobiles that 
are worked again from the same 
country on a different band 
count for point credit only. 
Mobiles that are contacted on a 
county line count as one con-
tact but 2 multipliers. Fixed sta-
tions may be worked by other 
fixed stations only once during 
the contest. Repeat QS0s be-
tween fixed stations on other 
bands are not permitted. Fixed 
stations may be worked by mo-

biles each time they change 
counties or bands. Repeat con-
tacts between mobiles are per-
mitted provided they are on a 
different band or county. Mixed-
mode contacts are permitted 

provided that one station is on 
SSB. Contacts made on net fre-
quencies will not be allowed for 
scoring in this year's contest. 

EXCHANGE: 

Signal report, county, and 
state or country. 

FREQUENCIES: 

Suggested frequencies are as 
follows: 3920-3940, 7220-7240, 
14275-14295, 21375-21395, 28625-
28650. There will be a "mobile 
window" of 10 kHz on the follow-
ing frequencies: 3925-3935, 7225-
7235, 14280-14290. Mobiles will 
be in this 10-kHz segment and 
fixed stations are asked to re-
frain from calling "CO contest" 
in the mobile window. After 
working mobiles in the "win-
dow," fixed stations are re-
quested to OSY outside the 
"window" to work fixed stations 
in the contest. This will allow the 
mobiles running lower power a 
chance to be heard and worked 
in the contest. There will be a 
special effort to work DX on 
28.636 by mobiles. 

May 1-2 
May 15-17 
May 22-23 
Jun 5 
Jun 12-13 
Jun 12-13 
Jun 18-20 
Jun 20-21 
Jun 26-27 
Jul 10-11 
Jul 17-18 
Aug 7-8 
Aug 7-8 
Aug 14-15 
Sep 11-12 
Sep 11-12 

Oct 16-17 
Nov 6-7 
Nov 13-14 
Nov 20-21 
Dec 4-5 
Dec 11-12 

CALENDAR 
County Hunters SSB Contest 
Michigan QS0 Party 
Mt. Saint Helens OSO Party 
Jefferson Davis OSO Party 
ARRL VHF QS° Party 
Worldwide South America CW Contest 

Summer SMIRK Party 
A5 Magazine Worldwide SSTV DX Contest 
ARRL Field Day 
IARU Radiosport 
International ORP Contest 
ARRL UHF Contest 
45 Magazine F5TV UHF Contest 
European DX Contest —CW 
ARRL VHF OSO Party 
European DX Contest—Phone 

ARCI ORP CW OSO Party 
ARRL Sweepstakes—CW 
European DX Contest —RTTY 
ARRL Sweepstakes—Phone 
ARRL 160-Meter Contest 
ARRL 10-Meter Contest 

SCORING: 

Contact with a fixed US or 

Canadian station = 1 point; 
contact with a DX station (KL7 
and KH6 count as DX) = 5 
points; contact with a mobile 
station = 15  points.  The 
multiplier is the total number of 

US counties plus Canadian sta-
tions worked. The final score is 

this multiplier times the total 
OSO points. 

AWARDS: 

MARAC plaques to the high-
est scoring fixed US or Cana-
dian station, DX station, and top 
2 scoring mobile stations. Cer-

tificates to the top 10 fixed and 
mobile stations in the US and 
Canada, and to the highest scor-

ing station in each DX country. 

ENTRIES: 

Logs must show date and 
time, station worked, reports ex-
changed, county, state, band, 
claimed OSO points (1, 5, or 15), 
and each new multiplier must be 
numbered. Logs and summary 
sheets are free for a #10 SASE or 
SAE and appropriate IRCs. 

Write John Ferguson M OWS, 
3820 Stonewall Ct., Indepen-
dence MO 64055. All entries 
must be received by June 15th to 
be eligible for awards. DX en-
tries should use air mail. Win-

ners will be announced at the 
1982 Independent County Hunt-
ers Convention during July and 
in the MARAC newsletter. 

SEVILLE 
WORLDWIDE CONTEST 
Starts: 1600 UTC May 1 
Ends: 2000 UTC May 2 

This contest is sponsored by 
the Seville (Spain) City Council 
and organized by the Seville 
Radio Club. Only single-
operator entries are eligible. 

You may operate 24 hours of the 
28-hour contest period, with 4 
hours of rest taken in one or two 
periods. Contacts are allowed 
on SSB and CW, but a station 
may be worked only once per 
frequency band. 

BANDS: 

80 through 10 meters. 

EXCHANGE: 

RS(T) plus QS° number 
beginning with 001. 

MULTIPLIER: 

DXCC countries worked on 

each band. 

POINTS: 

Contacts between stations in 

the same country count 2 
points. Contacts between sta-
tions in different countries 
count 3 points. Exception: Con-

tacts between EA, EA6, EA8 and 
EA9 count only 2 points. 

SCORING: 

Total CISO points times sum 

of multiplier points. 

AWARDS: 

Certificates will be awarded 
to the top-scoring station in 
each continent, each country, 
and each W/K, VE, JA, and EA 

call area. The Seville City Coun-
cil will award an all-expense 
paid trip to Seville's April Fair 
Feast to the top-scoring EA and 

non-EA stations. 

ENTRIES: 

All times must be in UTC. In-
dicate multipliers in your log the 
first time they are worked on 
each band. Make a separate log 

and dupe sheet for each band. 
Include a summary sheet con-
taining scoring information for 
each band, a station descrip-
tion, and a signed declaration 
that you have observed the con-
test rules and the regulations 
for amateur radio in your coun-
try. Please include your com-
ments and photographs. 
Entries must be postmarked 

no later than June 30th. Send en-
tries to: Seville Worldwide Con-
test, Radio Club Sevilla, PO Box 
555, Sevilla, Spain. 

DISQUALIFICATION: 

Violation of the contest rules, 
violation of amateur radio regula-
tions, unsportsmanlike con-
duct, excessive duplicate con-
tacts, or unverified QS0s will be 
deemed sufficient cause for dis-
qualification. Decisions of the 
Contest Committee are final. 

MICHIGAN OSO PARTY 
Contest Periods: 

1800 GMT Saturday, May 15 to 
0300 GMT Sunday, May 16 
1100 GMT Sunday, May 16 to 
0200 GMT Monday, May 17 

This year's OSO party will be 
sponsored by the Oak Park ARC. 
Phone and CW are combined 
into one contest. Michigan sta-
tions can work Michigan coun-
ties for multipliers. A station 
may be contacted once on each 
band/mode. Portable mobiles 
may be counted as new con-
tacts each time they change 
counties. 

EXCHANGE: 

RS(T), QS0 number, 0TH as 
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KE NVVO O D TSB3C6 

441 

Radio equipment 
not included 

\ Floor Space 51" Wide by 30' 

$199.50 

Also Available 

4384 KEYSTONE AVENUE 

... at last ... 
your shack organized! 

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

$184.50 S-F RADIO DESK 

' Deer 

$-r Amateur Radio iervice/ 
• CULVER CITY, CALIF 90230 — PHONE (213) 837-4870 

Deluxe - Ready to Assemble 
Designed with angled rear shelf for your 
viewing comfort and ease of operation. 

FINISHES: Walnut or Teak Stain. 
Floor Space: 39" Wide by 30" Deep 

Additional Information on Request  • 

Checks. Money Orders. BankAmencard 
and Master Charge Accepted 

F 013 Culver City (In Calif Add 6% Sales Tax I 

.__DEALER INQUIRIES INVITED. _ 

OVER 70 BRANDS 
IN STOCK 

LAND-MOBILE 

RADI3 

AMATEUR 
RADIO 

Icom 
SHORTWAVE 

SCANNERS e 

.c4g-

CLOSED 
SUNDAYS, 
HOLIDAYS 

CO, 
s• 

• 
CE 

no 

4 
HOURS 

MON, TUES. WED 
9 30-6 00 PM 

Full Service Shop •Spectrum Analysis •Antennas 
New and Used Equipment •CW-SSB-FM, Etc. •Towers 
FCC Study Guides •Code Tapes •Books *Accessories 

SPECTRONICS 

THURS, FRI 
9 30-8 00 PM 

Specialists in Amateur Radio, 
Short-Wave Listening 

And Contemporary 

Electronic Gear. 
SAT  9 30-3 00 PM 

SPECTRONICS INC  
1009 GARFIELD ST. OAK PARK, IL. 60304 

(312)848-6777 

Padio toad 
CENTRAL NEW YORK'S MOST COMPLETE HAM DEALER 

D'I AKL  1, DR1  v..1.E , 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, ARRL, Astatic, Shure, Collins, AEA. We service everything we sell! 
— 
ozami 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 0,397 N V Res Call 3151 736.01134 

Warren - K 2IXN 

Bob - WA2MSH 

Al - WA2MSI 

* * * * * * A STAR IS BORN * * * * * * 
*  Ideal for Novices. SWL's 

and seasoned amateurs 
*  Built-in code practice 

oscillator & speaker 

* 12 VDC Operation or 
120 VAC wit, adapter 

provided 
*  Optional serial/parallel 

ASCII outpu - port 
A code reader so advanced I or write for brochure or order direct. 
CODE *STARTMKit   CS-K $169.95 
CODE * STAR Wired   CSF $229.95 
Optional ASCII Output Port Kit   CS-IK $ 59.95 
Optional ASCII Outp.it Port Klt Wired 

(Specify 110 or 3110 Baud and 20mA or TTL level)  CSIF  79.95 
Send check o- money order. Use your VISA or MasterCard. Add $5.00 shipping and 
handling  for  continental  U.S. Wisconsin  residents add 4% State Sales Tax. 

Corpor ation  Telephone: (414) 241-8144 

P. 0.  Box 513G,  Thiensville, Wisconsin 53092 

11111 

CODE  •  STAR 

7Wicleenrit 

*  Copies Morse, Baudot 
& ASCII codes 

* Two optimized Morse 
O  ranges 

*  Digital & Analog f Meri n 

with 16 db AGC 

* Automatic speed tracking 
3 — 70 WPM 

CES NSA 
SIMPLEX 
AUTOPø. Clii 
Private Phone Patch 

Now, for the first time! Every amateur Ili(water can enjoy the unparalleled freedom 
' of a Private phone patch in an economical 
package. 

The dramatic new CES 500SA Autopatch is all 
the eqLipment you need to pa:ch an FM base 

. stst on to your home or other .elephone line, 
wit-Du: expensive repeaters, :avities, or other 
ecuipment. Connections with any standard 
FM )ase station are rapid and simple. 

Bypass the congestion and euense of shared 
repaaters — break through tc greater privacy 
ard convenience with the nev. CES 500SA 
Antopatch. 

P.O. Box 507  --sea 
Winter Park, Florida. 32790 
Telephone: (305) 645-0474 

CES 
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TAV7Rt "' 

1,11(AN, MARSHALL ISLANDS 

OSL OF THE MONTH: KX6SS 

The colorful flag of the Marshall Islands provides an attractive 
design for the QSL of Keith R. Merrick KX6SS. Keith also holds 
callsigns KG6SS and WA1GYS. 

To enter our QSL of the Month Contest, put your card in an 
envelope and mail it, along with your choice of any book from 73's 
Radio Bookshop, to 73 Magazine, Pine Street, Peterborough NH 
03458, Attention: QSL of the Month. Entries which are not sent in an 
envelope (the Postal Service does occasionally damage cards) and 
do not specify a book will not be considered. 

state, country, or Michigan 
county. 

FREQUENCIES: 

Phone-1815, 3905, 7280, 
14280, 21380, 28580. 
CW-1810, 3540, 3725, 7035, 

7125, 14035, 21035, 21125, 
28035, 28125. 

VHF-50.125, 145.025. 

SCORING: 

Multipliers are counted only 
once. Michigan stations score 1 
point per phone QS0 and mul-
tiply by the total number of 
states, countries, and Michigan 
counties. Each CW contact 
counts 2 points; KL7 and KH6 

count as states; VE counts as 

Liana Amateur Radio 
Public series is loci sod weldwido communiesfions 

NEWSLETTER OF THE MONTH 

Amateur radio publications don't have to be either strictly 
local or strictly national in scope. This month's winner, Kan-

sas Amateur Radio, is a good example of a regional publica-
tion. 

Editor (and owner) KCOGL publishes K.A.R. quarterly in a 
magazine format. The January issue is printed on glossy 
stock and is 24 pages long. The layout is neat and the graph-
ics are good; it's a professional-appearing publication. Kan-
sas Amateur Radio covers what its name implies: the whole 

range of ham radio activities in Kansas, including net and 
club news, information about Kansas hams, and occasional 
technical articles. 

This unique magazine is funded by reader contributions 
and a small amount of advertising revenue. It's a strictly non-
profit operation that relies almost totally on reader support, 

both financial and editorial — as KCGIGL puts it, if you write 
it, we will print it!" 
A lot of small clubs don't have enough going on to warrant 

a full newsletter each month. Support of a publication like 
Kansas Amateur Radio may be a more practical way for some 
clubs to get their news into print than undertaking the effort 
required to put out a good club newsletter. A group of clubs 
might even consider banding together to produce a coopera-
tive newsletter. There's strength in numbers. 

a country. Maximum multiplier 
is 85. 
Others take QS° points times 

the total number of Michigan 
counties. QS° points are 1 point 
per phone QS° and 2 points per 
OW QS0. Maximum multiplier is 
83. 

All stations score 5 points 
for each club station contact 
with W8MB. 

VHF-only entries: same as 
above except multipliers per 
VHF band are added together 
for total multiplier. Score 5 
points for each OSCAR QS°. No 
repeater contacts are allowed. 

AWARDS: 

Michigan trophies to high 
Michigan score, high Michigan 
(Upper Peninsula) score, high 
aggregate club score. Plaque to 
high VHF-only entry and high 

mobile. Certificates to high 
score in each county with a 
minimum of 30 QS0s. Out-of-
state high trophy and cer-
tificates for high score in each 

state and country. Added this 
year is a trophy for the highest 
scoring Michigan multi-operator 
score. 

ENTRIES: 

A summary sheet is re-
quested showing the scoring 
and other pertinent information, 
name and address in block let-
ters, and a signed declaration 
that all rules and regulations 
have been observed. Michigan 
stations include club name for 
combined club score. Party con-
tacts do not count toward the 
Michigan Achievement Award 
unless one fact about Michigan 
is communicated. Members of 

the Michigan Week QS0 Party 

Committee are not eligible for 
individual awards. Decisions of 

the Contest Committee are 
final. Results will be final on Ju-

ly 31st and will be mailed to all 
entries. Mailing deadline is June 
30th to: Mark Shaw K8ED, 3810 
Woodman, Troy MI 48084. 

MICHIGAN 
ACHIEVEMENT AWARD 

This will be the 24th year that 
hams have had their own pro-
gram to publicize Michigan and 
its products. Just as for past 
years, the Governor will award 
Achievement Certificates to 
hams who take part in telling the 
world of Michigan's unlimited 

resources, opportunities, and 
advantages. Certificates are 
awarded on the following basis: 
1. A Michigan ham submits 

log information and names and 
addresses (if possible) of 15 or 
more contacts made to out-of-
state or DX hams with informa-
tion regarding Michigan. 

2. An out-of-state ham, in-
cluding Canada, submits log in-
formation and names and ad-
dresses (if possible) of at least 
five Michigan hams who relate 
facts to him about Michigan. 
3. A foreign ham, excluding 

any resident of Canada, submits 
the call letters and name and ad-
dress plus log information for at 

least one Michigan ham who 
has told him about Michigan. 

Only QS0s made during 
Michigan Week, May 15-22, will 

be considered valid. All applica-
tions for certificates must be 
postmarked by July 1st and 
mailed to Governor William 
Milliken, Lansing MI 48902. 

MT. SAINT HELENS 

OSO PARTY 
Starts: 0001 GMT, May 22 
Ends: 2359 GMT, May 23 

The Clark County Amateur 
Radio Club, W7AIA, is pleased 
to announce the second annual 
QS0 party marking the second 
anniversary of the cataclysmic 
explosion of nearby Mt. Saint 

Helens. This disastrous vol-
canic eruption took the life of 
Reid Blackburn KA7AMF, who 
was an active member of their 
club. Reid was monitoring a 
USGS observation station near 

the base of the mountain at the 
time of the eruption. 
Any amateur station making 

one contact with W7AIA during 

the two days of the QS0 party 
will be eligible to apply for the 
Mt. Saint Helens Award, a color 
certificate featuring a photo-
graph of the awesome eruption 
of the volcano on May 18, 1980. 
Look for W7AIA on the follow-

ing frequencies (plus or minus 
ORM): SSB-3895, 7230, 14280, 
21360, 28505; CW-3705, 7105, 
21105, 28105; VHF —various 

Vancouver and Portland area 
repeaters. 
To apply for the award, send 

log information or QSL card and 
$2.00 (or 8 IRCs) to: Award 
Manager, W7AIA, PO Box 1424, 
Vancouver WA 98668. All pro-
ceeds from the award will go to 
the Reid Blackburn Scholarship 
Fund which has been estab-
lished by the Columbian, a Van-
couver newspaper. So far, 647 
amateurs have applied for the 
award, which has provided for a 
$1,000 contribution to the schol-
arship fund. 
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11000M AMPLIFIERS 
for 2m Hand-Helds 

Amplifier features: 
Up to 80% efficiency. 139-151 Mhz, 10 Mu, 
b/w, tunable input & output, Bypass switch. 
LED indicator, relay switching, 11.5-15.5vdc. 
HIV spike, rev. polarity & overdrive protection. 

Model 2CO25-2W 20-25w output when driven by a 
11/2w hand-held; more than 30w with 2-5w drive. Model 
2CO25-200mW 25w output with 150-200mW drive 
(HT in low-power --sr,e) 7' 3". 4'4", 3-4 Amps. 

4 
lodel 2C050-2W 50w or more output with 2-5w drive; 
5-50w out with only l'/Av. 21/2".4Y.3", 7-9 Amps. 

Model 2C100 100w output at rated input. Designed 
with plug-in drive modules. Match your rig! - select for 
2 10 or 25w.  4'.". 6". 12.16 Amps. 

POWER POCKET Mobile Amplifier/Charger. Just plug 
in your ICOM IC-2A(T) w/BP-3 battery pack and you 
have a 3/25 watt synthesized mobile rig - take in out 
again , all charged and ready, when you want hand-held 
operation. Built-in audio amplifier, speaker & mic 
preamp. W/PTT mic. 13.8vdc/3.8 Amps. 2". 3" . 

Model  Reg.  Now 
2CO25-2w 1.5-2w/20-30w amp   $ 84.95 $74 
2:025-200mw 15-.2w/25w amp   99.95  89" 
21,050-2w 1 5.5w/45-50w amp   124.95 109" 
2C100-2/25w2w mod. 1 5-5/80-100w 199.95 1799' 
2:100-2/25w 25w mod, 25/100w   199.95 179" 
2:100-10/25w lOw mod. 10/100w   199.95 179" 
2:100-10/25w 25w mod, 25/100w  199 95 179" 
E (ha module for 2C100-senes... each  995 

DWER POCKET AmpiChgr IC-2A(T) 229 95 199" 

The Famous VoCOM... 
2 telescoping HT whip w 13NC  24 95 

MasterCard VISA' 

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

WiSC( ,,,, In WATS 1-800-242-5195 

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

Mando. FL • Wickliffe. OH • Las Vegas, NV 

UPDATE YOUR   
• Beautifully styled  HAMS H AC K 
• Sturdily constructed 
'Angled rear shelf 

'Completely sanded & drilled 

assembles with a screwdriver 

*Tuning controls at your fingertips 

for ease of operation — great for contests 

•Adds a professional touch to hamshack 

radio equipment not included 
VISA and Mastercard welcome  5200 Go F0 B Sow on, 

write for brochure  (-)No add 5 . on 1,11 

W-F PRODUCTS  P.O. BOX 1578  STOW, OHIO 
PHONE: (216) 678-9203 

New Automatic Antenna Tuner 
Auto-Track AT 2500 

Designed and Built by J 

Check these state-of-the-art specification 

• Power Capa 

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

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

II Direct Reading SWR Meter: 1:1 to infinity. 

• Direct Reading Power Meter: Two meter 
scales from 0 W to 250 Wand 0 W to 2500 
W; front panel switch selects FWD or 
Reflected Power (illuminated panel meters). 

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

Dealer 
Inquiries 
Invited 

une-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 171N 
x 53/4 "H x 14"D (Front panel handles or 
rack mount optional at extra cost.) 

Write for literature. 

SPeCt • • act toc 

J.W. Miller Division 
BELL INDUSTRIES 

C9c3 allSYNE sC AVE F P.O.Nf4gr25 
Phone (213) 537-5200 
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REVIEW 
ICOM'S IC-720A TRANSCEIVER 

Although the four buildings at 
73 Magazine are each more than 
a mile apart, no telephone is 
needed when new equipment ar-
rives for review. The 73 hams 
start forming lines the minute 
word gets around that equip-
ment has arrived. Responding to 
that call, I was informed that the 
senior staff was so pleased with 
my previous reviews of dummy 
loads, power supplies, and BNC-
to-garden-hose adaptors that 
they were going to give me a 

shot at a real radio. 

Real radio is an understate-
ment when it comes to 'corn's 
newest all-mode, general-cover-
age transceiver, the 720A. This 
state-of-the-art solid-state rig 
should fill the bill for just about 
all devotees of the various 
modes of amateur communica-
tions available to us today on 
the HF bands. The first two days 
that the rig was available to me, 
it was put to use at W2NSD/1 
where it was compared to sever-
al other transceivers in the sta-
tion at the same time. In typical 
Icom fashion, the 720A's receiv-
er outperformed all others — no 
mean feat when you consider 
that the loom has a general-cov-
erage receiver covering 100 kHz 
to 30 MHz. 

The 720A arrived at my station 
the evening that the ARRL 
10-meter contest started and I 
thought that I would attempt to 
put the rig through its paces dur-
ing part of the contest. As it 
came from the box, 15 minutes 
prior to the start of the contest, 

those familiar words "some as-
sembly required" echoed in my 
mind. The separate power sup-
ply (IC-PS15) attached to the 
720A with no problem. Two of 
the phono jacks, on the rear pan-
el, serve dual functions. As it 
comes from the box, these jacks 
are set up to provide an input for 
a low-band antenna and trans-
verter/scope output. If you wish 
to use a linear amplifier, you 
must change the position of an 
internal connector, converting 
the function of these jacks to 
provide ALC and relay outputs. 
The conversion of these jacks 
required a few minutes study of 
the manual and less time in ef-
fecting the change. 
With a few minutes left before 

the start of the contest, I 
thought I would take a look at 
the general-coverage frequen-
cies. At that time of night, recep-
tion was good on the lower 
bands. I was surprised at the fi-
delity of the AM reception with 
only the standard filter in place. 
My first encounter was with a 

Colombian station on 5 MHz 
playing traditional music. Hav-
ing lived in Colombia for several 
years, it brought back memories 
and made me an instant SWL 
nut. Other treats in the first tour 
around the bands were an Aus-
trian Christmas music special, a 
Spanish-language discussion of 
solar flux, a British Broadcast-
ing Company London Times 
news program, a Portuguese 
discussion of the economic situ-
ation in the United States, and, 
of course, the old standby, Ra-
dio Moscow, with an editorial on 

Icom's IC-720A transceiver alongside the PS-15 12-volt power sup-

ply. 
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the United States' deployment 
of the neutron bomb in Europe. 
No tour would have been com-
plete without a stop on the low 
end of 8 MHz where the CW 
maritime traffic, with its near-
perfect code, is a great place to 
increase or maintain your code 
speed. 
An interesting feature of the 

720A was noted during this tour. 
While listening to one of the AM 
broadcasts, I noted that our old 
friend, the Russian woodpecker, 
was as prominent here as he is 
on the ham bands. Out of curios-
ity, I turned on the noise blanker 
and watched the interfering 
signal fall from 20 dB over S9 to 
S3. I still knew the offending 
signal was there, but it was 
much less bothersome. 
Looking up at the clock, I 

found that the contest was al-
ready four hours old (later diag-
nosed as SWLer's disease). I 
decided to get a good night's 
rest and tackle the pileups in the 
morning. At first light I was on 
the bands. My first contact was 
W2NSD/1, 5-9 New Hampshire. 
Not bad, but I decided to use my 
limited time to hunt for coun-
tries. In eight hours, I racked up 
47 countries and got a feel for 
how the 720A performed. 

Operator's Manual 

The first thing that impresses 
the new owner of a 720A is the 
clarity of the operator's manual. 
It begins with a concise walk-
through of all controls and ex-
ternal connections (more than 
50). It next provides detailed ex-
planations of the major con-
trols. A description of the circuit 
operation follows, remarkably 
understandable for a rig of this 
complexity. The section on 
maintenance and adjustments, 
along with photographs, covers 
most problems that might be en-
countered. While the schematic 
is small, a large-scale parts 
layout, in four colors, will prove 
invaluable for repairs. 
My concern for the under-

standability of the owner's 
manual is sparked by the fact 
that I am a rural ham, living more 
than seventy miles from the 
nearest ham store and doing 
most repairs at home. With the 
720A's manual, I would have no 
qualms about undertaking most 
repairs in the shack. 

'corn Pioneers Again 

The radio itself is small, mea-
suring 4" x 9" x 12" and engi-
neered to maximize the use of 
space. It appears to be most 

functional when placed at eye 
level. With the 720A, Icom intro-
duces a pioneering method of 
function and mode selection, 
similar to the system used by 
many pocket calculators. Push-
buttons replace many of the 
knobs used by old-fashioned 
rigs. Several of the controls are 
dual-function. While first im-
pressions yield the feeling that 
you will never understand all of 
the controls, a few hours of use 
will convince you of the func-
tionality of this method as you 
quickly jump from band to band, 
change modes, and select fil-
ters with this new system. 
The receiver, unquestionably 

the hottest I have ever used, uti-
lizes low-noise FETs in the rf am-

plifier to aid sensitivity and dou-
ble conversion, with high side in-
jection and steep-skirted filters 
for maximum selectivity. The re-
ceiver covers 0.1 to 30 MHz in 
1-MHz steps. A two-position but-
ton allows you to step through 
the covered frequencies, stop-
ping at ham bands only or at any 
1-MHz segment. The operating 
frequency is determined by a mi-
croprocessor-controlled PLL. 
One of the most interesting fea-
tures of this radio is a low-pass-
filter unit which employs a mo-
tor-driven rotary relay-switching 
circuit that selects various filter 
components for each band. Dur-
ing receive, the low-pass unit of-
fers a high degree of adjacent 
channel rejection; during 
transmit, it removes harmonic 
components. The relay also 
delivers different control 
voltages to a plug on the rear 
panel for each band, thus allow-
ing automatic band change for a 
linear amplifier and automatic 
antenna selection with external 
relays. 

Operating Controls 

The number of controls of-
fered by the 720A provides maxi-
mum flexibility but makes de-
scription of the actual ease of 
operation difficult. In order that 
my written description does jus-
tice to the user-friendly 720A, 
the controls will be divided into 
four groups. 

• Frequency selection. This 
group includes band-stepping 
switches, the switch to select 
one of the two vfo's available, 
main tuning knob, tuning-rate 
select buttons, and RIT but-
ton. 

• Mode Selection. These in-
clude CW, SSB, AM, FM, 
RTTY, and a reverse-sideband 
select button. 



• Ancillary controls. These in-

clude the transmit/receive 

switch, af and rf gain con-
trols, microphone and power 
output controls, noise blank-

er, pass-band tuning, and at-

tenuator. 
• Display. These include oper-
ating frequency, mode, side-

band (u or I) and LEDs to indi-
cate that certain functions or 
filters have been selected. 

Operation 

SSB and CW operation is 

straightforward. The frequency 
selection is made easy by the 
use of three tuning rates. Major 
changes can be made with the 
tuning speed button at a 1-kHz 

rate. The two other rates are 100 
Hz and 10 Hz. The tuning knob is 
equipped with an adjustable 
brake that controls the friction 
on the knob. As it came from the 
factory, mine was too loose and 
had to be tightened. The rig is 
equipped with two vfo's and op-
eration may be on either one or 
both (split), removing the need 
for an external vfo. 

In this time of crowded band 
conditions, three features of the 
720A make it an ideal operator's 

rig. The attenuator not only adds 
a 10-dB pad to the receiver front 

end, but also removes the rf am-
plifier. This reduces interfering 
signals and yields more stable 
reception. Pass-band tuning 

(PBT) accomplishes with one 
control what it takes other rigs 
two or three to do. PBT narrows 
the bandwidth (selectivity) of the 
frequencies that will pass 
through the crystal filter. This ef-
fectively reduces interference 
from nearby signals. The noise 
blanker, as I mentioned, is effec-
tive in reducing the interference 
from the woodpecker as well as 
the usual pulse-type trash such 
as ignition noise. Living out in 
the country where automobile 
traffic is about as common as 
QSL cards from BY-land, I 
parked my Subaru under a wire 
antenna and let it idle. If you are 
not familiar with this car, it is the 
noisiest (rf-wise) that you will 
run into. Letting it idle at 2000 
rpm, I returned to the receiver 
and found the blanker to be ef-
fective. 

The transmitter lived up to my 
expectations on SSB. With the 
obligatory "this is with the pro-
cessor on" routine, I found that 
the processor had an above av-
erage or acceptable rating from 
the listeners. The VOX worked 
with no adjustment and it was 

not necessary to go under the 

top access lid. 
Speaking of "under the lid," in 

addition to the fifty some odd 
controls and jacks that the 720A 
has on the outside, a convenient 

top access lid houses additional 

controls. CW sidetone, meter-
function select, and VOX con-
trol, that require seldom adjust-
ment, are housed under this top 

lid. 
CW operation is just as easy 

as SSB. The rig did not have the 

optional 500-Hz filter, but the 
1.1-kHz filter provided proved to 
be adequate for casual use. 
Upon selecting the CW mode, 
an LED indicates the filter width 
and the PBT functions as it does 

on SSB, allowing the PB width to 
be narrowed by 800 Hz. Semi-
break-in is possible using the 

VOX switch. 

Other Modes 

The 720A is equipped for FSK 
operation and narrow shift 
tones are available to be sent to 
a terminal unit. AM operation 

had to be tried since there is an 
abundance of 75-meter phone 

stations here in the Northeast. 
Reports of "broadcast quality" 
were heard more than once, giv-
ing me the interest to look into 
this mode further. During opera-
tion in this mode, the meter 
measures carrier power and the 
operator is cautioned that if he 
expects to operate for more 
than ten minutes, power should 
be reduced to the 70% level. 
The finals are protected by a 

circuit that reduces power in an 
inverse ratio to swr. In addition, 
there is a cooling fan that is acti-
vated during the transmit mode 
by a thermal switch. The opera-
tor's manual cautions you that 
should the fan go to high speed, 

you should stop operating at 
once. I must admit that prior to 
operating this radio I was a 
"tube final" type and somewhat 
nervous about solid-state finals. 
As I spend most of my operating 
time on wire antennas, using a 
tuner, I approached my first 
720A band change with trepida-
tion. Relieved by the rapid 
response of the protection cir-
cuit, I adopted a more cavalier 
attitude with later changes. 

Since I spend a good part of my 
time chasing HK3DMD around 
the bands trying to link up for 
our regular sked, I can now ap-
preciate the benefits of quick 
band changes offered by the 
720A's solid-state finals. 
In summary, the !corn 720A, in 

the hands of this operator, has 

Top view of the 720A. The i-f module's cover has been removed, 

showing the location of the crystal filters. 

proven to be a versatile and 
practical ham rig. In the course 
of two months' operation, no 
major problems were encoun-
tered. While not inexpensive, 

the unit's distinctive features 
gave me hours of enjoyment and 
broadened my perspective. The 
proof of the pudding is in the 
eating. Should you doubt my 
opinions, go to your nearest 
dealer and try the rig yourself. I 

guess the strongest case for 
ownership of the 720A is to ask 
if anyone wants to buy my old 
rig. 
The !corn IC-720A and match-

ing PS-15 power supply have a 
list price of $1498. For more in-
formation,  contact  lcom 
America, 2112 116th Ave. NE, 
Bellevue WA 98004. 

Joe Hayes AE1K 
Stoddard NH 

KB1T CONTEST CALENDAR 

There was a time, not too 
many years ago, when calen-

dars were plain and ordinary. 
Functional, yes, but not very 
exciting. All that's changed. The 
walls of our homes and offices 

are now covered with calendars 

for cat haters and cat lovers, 
calendars from the Sierra Club 
and the oil companies, Right to 
Life and Playboy Philosophy 
calendars, even calendars de-

voted to pictures of polar bears 
(no kidding!). At long last, radio 
amateurs can join the calendar 
craze with one of their very own: 

the Contest Calendar from 
KB1T Radio Specialties. 

The Contest Calendar is both 
functional and beautiful. On the 
functional side, it's a large, 18- x 
18-inch, single sheet calendar, 
showing all 12 months at once. 
The center of the calendar fea-
tures a great circle map of the 
Earth, centered on the USA, a 

handy aid to pointing your 
beam. Arrayed around the map 
are the individual calendars for 
the 12 months of the year. The 
weekends of major contests are 
highlighted in red with an abbre-
viated name of the contest and 
the mode (CW, phone). On the 
1982 version, my count showed 
28 contest weekends listed. The 
arrangement of the calendar on 
one sheet and the highlighting 
of the contest weekends make it 
easy to plan for upcoming oper-
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ating activities—or anything 
else—at a glance. 

And beautiful? The Contest 

Calendar is a work of art. The 
graphic design is bold, unclut-
tered and elegant. The entire 
calendar is printed on chromed 

mylar with the map in black. The 
12 individual calendars have 
white backgrounds, with black 
numerals and red for the contest 
listings. It is the first and only 
ham shack accessory I have 

owned that non-amateurs seem 
to appreciate as much as fellow 
hams. It seems to draw more 
than its share of approving com-

ments. 
The Contest Calendar comes 

with four small adhesive tabs, 
allowing it to be mounted on a 
wall. 1 suspect many owners are 
framing theirs, however. Any ac-
tive amateur, especially the 
contester, will appreciate the 
Contest Calendar. It's priced at 
$4.50, from KB1T Radio Special-
ties, Box 1015, Amherst NH 
03031. Reader Service number 
493. 

Jeff DeTray WB8BTH 
73 Magazine Staff 

PACKET RADIO BOOK 

The preface to Packet Radio, 
published by Tab Books, Inc., 
begins by asserting, This book 
was written to provide an easy 
entry into the utterly fascinating 
world of packet radio." I'm not 
sure that any single volume 
could give an easy introduction 
to this highly complex subject, 
but this book comes pretty 
close. Actually, it is must 
reading for anyone even mildly 
interested in RTTY, networking, 
or computer communications in 

general. 

There is a wealth of practical 
information here that authors 
Robert Rouleau and Ian Hodg-
son give merely as a back-
ground to the main subject. 

They offer, for example, a fairly 
lively review of the RS-232C 
interface, with lots of discus-
sion of the vagaries of interfac-
ing nonstandard equipment. 1 

for one was thrilled to discover 
that there is a pair of inexpen-
sive chips available which con-
vert TTL-level signals to RS-
232C and back again! 

The chapter on resource shar-
ing via multiplexing should be 
read by everyone. It's only a 
basic introduction to the sub-
ject, but it is fascinating to 

someone who has never consid-

The CES 635 Microdialer. (Photo by KA1LR) 

ered the subject before (which is 
to say, most hams!). 

The chapters covering packet 
itself are solid and meaty—I 

won't reveal the chapter titles 
because they might scare off 
the faint-hearted. They sound 
more formidable than they really 
are. 

The material on high-speed 
data transmission via HF radio 
is must reading for any ham who 
dreams of 9600-baud OSOs. The 
problems of bandwidth, S/N 
ratio, path loss multipath, 
Rayleigh fading, propagation 
delay distortions, and woefully 
unsuitable transmitters and 
receivers are discussed in a 
matter-of-fact manner. If you 
dream of a quick and dirty im-
provement to our present RTTY 
system, a read through this sec-
tion will be a sobering ex-
perience. 

The bottom line, though, is 
that packet techniques are be-
ing used, today, and with rea-

sonable success. To find out 
more, buy this book! For infor-
mation, contact: Tab Books, 
Inc., Blue Ridge Summit PA 
17214. Reader Service number 
496. 

Paul Grupp KA1LR/4 
Casselberry FL 

THE CES MICRODIALER 

For those who have never en-
countered an autodialing micro-
phone before, it is a device de-
signed to store several phone 
numbers and feed them into an 
FM transceiver at a predeter-
mined speed at the press of a 
button. This is the basic func-
tion it must perform—but manu-
facturers and users alike soon 
discover that an autodialer must 

have several other features to 
perform adequately in the real 
world. 
Like the Heathkit 1.4Matic 

memory keyer (to be reviewed in 
June), the CES Microdialer is 
a second generation micropro-
cessor-controlled device de-
signed to make life a little easier 
for the amateur radio operator. 
Also like the Heathkit, the Micro-
dialer has solved many of the 
problems experienced with the 

generation of devices that pre-
ceded it. 

One of the most striking im-
provements incorporated into 
the Microdialer is found in its 
layout. It makes sense to have 
the buttons and the mike ele-
ment on the same side of the mi-

crophone. Several microphones 
have the touchtoneTm buttons 
on one side and the mike ele-
ment on the other. These must 

be hung up carefully, to avoid 
pressing one of the buttons by 
accident. This is a small point, 
however, compared to some of 
the other problems the Micro-

dialer solves. 

Some owners of earlier auto-
dialing microphones were quite 
chagrined to discover that their 
mikes occasionally suffered a 

glitch which locked their rig in 
the transmit mode. Hard luck if 
it happened when the rig was 
unattended! It was clearly inju-
rious to the microphone, trans-
ceiver, and the blood pressure 
levels of others trying to use the 

frequency. CES cured the dis-
ease by removing the regulator 
chip (a source of heat) from the 

mike, putting in the radio in-
stead, and tying the micropro-
cessor's reset pin to the hangup 
hook. As long as the mike hang-
er on the vehicle's dashboard is 

grounded (and you use it!), there 
is no chance of an accidental 
transmission. Grounding the 
reset pin also lowers the mike's 
current drain from 120 mA off-
hook to 60 mA on-hook. The 
dashboard in my car is plastic, 
so I simply ran a wire from a bolt 
in the  firewall to one of the 
screws on the mike hanger. 

PLTm users should note that 
there is an extra conductor in 
the mike cable which can be 
used to enable a PL decoder 
when the mike is hung up and 
disable it when it is removed 
from its hanger. Nice touch! 

Programmed to Please 

The Microdialer really shines 

in the ease-of-use department. 
For example, when you dial a 
number in the automatic mode, 
the mike keys up the rig for .3 

seconds before sending a 

tone—sort of a "look out equip-
ment, here come some tones!" 
This feature alone allows me to 
use the Microdialer on several 
repeaters that won't accept my 
other dialer, which keys the PTT 
line at the same instant it sends 
the first tone. 
Another welcome feature is 

the programmable pause. This 
allows you to program the auto-
patch access code (up to three 
digits) and a phone number into 
the same memory. The mike 
dials the access code, switches 
back to receive for two or three 
seconds so you can make sure 
that the dial tone is there, and 
then keys the transmitter and 
dials the number. If your re-
peater has some perverse speed 
requirements, you can program 
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the mike to send the access 
code at one speed and the 
phone number itself at another. 

And to make all this happen, all 
you have to do is push "•" and 
one of the numeric keys. The 
looks of envy you'll get from 
other hams when you set all this 

in motion are worth every penny 
you pay for the mike! If you are 
motivated by more practical 
considerations, consider that 
you can easily call home, the 

police, or whatever with the Mi-
crodialer, while your vehicle is in 

motion, without taking your 
eyes off the road for a second. 
Entering numbers into mem-

ory is no easier or harder than 
with other autodialers we have 
tried. Memories 1 through 5 hold 
up to eleven digits, and 6 
through 0 hold up to seven. Dial-

ing speeds from one to eight 
digits per second can be pro-
grammed, and I am happy to re-
port that there are several touch-
tone decoders in common use 

which can cope with the highest 
speed. 
One repeater I use is plagued 

by a childish individual who fre-
quently transmits tones while a 
user is trying to dial a number. 
With the Microdialer, I could 
bring up the patch and dial the 
number before our "friend' 
could find his or her mike. 

Installing the Microdialer 

If the Microdialer has any 
weakness, it lies in the simple 
fact that it involves some instal-
lation. Let's face it: There are a 
lot of guys who are too lazy to 
use a soldering iron. If a micro-
phone doesn't come with the 
right plug for their rig at-
tached, they aren't interested. 
To them I say, turn the page and 
read another article.Those of 
you who aren't afraid of a little 
work, read on! 
The first thing you have to 

deal with is the regulator. CES 
solved a major problem by re-
moving it from the mike case, 
but they created a minor one 

while doing it. You have to find a 
spot inside the rig for the tiny 
board which holds a 7805 regu-
lator and a couple of filter caps 
You also have to supply it with 

an unswitched source of 12 V 
dc. If you are using a rig over a 
year old, this doesn't present 
any problem, as there is usually 

lots of room for additions. I 
chose to use the Microdialer 
with my Kenwood TR-7730, one 
of the smallest rigs available. 
Getting the 12 V dc was easy— 

finding a spot big enough for the 

regulator board was not. There 
is a nice opening at the rear of 
the rig that Kenwood suggests 
is good for a CTCSS encoder. It 
may be OK for the encoder, but 

the rf from the adjacent final 
amplifier added an unhealthy 
dose of hum to our audio when 
the regulator board was put 
there. I finally ended up re-

moving the internal speaker, 
which I never used anyway. This 
yielded plenty of room for the 
microphone's regulator and a 

Communications Specialists 
programmable CTCSS encoder/ 
decoder board. I stored the 
speaker and its mounting hard-
ware in a safe place, in case I 
wanted to restore it to its origi-
nal condition. If there's a will, 
there 's a way, and if it'll fit in a 
7730, it'll fit anywhere! 

In Use 

I found the Microdialer an ex-
tremely helpful addition to my 
mobile VHF installation. Com-
pared to the microphone sup-
plied with the TR-7730, the mi-

crophone element itself has a 
wider frequency response, with 
a noticeable improvement in 

lower midrange response. On 
the negative side of the ledger, it 

also has considerably less out-
put, requiring the mike gain con-
trol inside the TR-7730 to be set 
much higher than previously re-
quired. This means that I cannot 
easily switch back and forth be-
tween the CES and Kenwood 

microphones. 

I also found that the transmit-
ter goes into the transmit mode 

for a brief moment when my 
sample is hung up on the 
grounded hanger. When I say 
brief, I really mean brief; it has 
never been long enough to bring 
up a repeater. I did not try the mi-
crophone with other radios, so I 
cannot say if this is only a prob-
lem with my particular installa-

tion or could be expected in 

others as well. In any case, it is 
not a serious problem, but you 
should be aware that it is there. 

I am particularly fond of the 

microphone's shape and size. 
Many microphones must be 
held carefully, or your hand will 
cover the element, yielding muf-
fled audio. You have to really 
work at it to make this happen 
with the Microdialer. It may be of 
little consequence to southern-

The Heath SA-2060 tuner features two meters. (Photo by N8RK) 

Two variable capacitors and a roller inductor form 
Heath's SA-2060 tuner. (Photo by N8RK) 

a T-network in 

ers, but dwellers in the land of 
snow and ice will be happy to 
hear that the microphone cable 

is made of a material which 
stays flexible at a far lower tem-
perature than other cables we 

have encountered. 
Another point worth noting is 

that when used in the manual 
mode, the Microdialer behaves 
like a normal, run-of-the-mill 

touchtone pad. Certain other 
autodialers become rather 
churlish in the manual mode, 
beeping irritably and locking up 
for a second or two if you try to 
make it do something it thinks it 
shouldn't be doing. Rest as-
sured that the Microdialer is too 
well-mannered to engage in 
such loutish behavior! 

Conclusion 

If you use an autopatch a lot, 
or frequently access your re-
peater's control functions, an 

autodialing microphone can 
uncomplicate your life. The CES 
Microdialer incorporates some 
much-needed improvements 
over previous units and is priced 

at $59.95 for a 500-Q model. The 
only feature that is missed is the 
ability to permanently store a 

series of numbers on a ROM 
chip. Maybe next year... 
For more information, con-

tact CES, 260 W. New England 
Ave., Winter Park FL 32789. 
Reader Service number 494. 

Paul Grupp KA1LR/4 
Casselberry FL 

HEATHKIT'S SA-2060 TUNER 

It's easy to say that a tuner's 
a tuner, but if that's so why can 
you build one for next to noth-

ing or spend over six hundred 
dollars for a motorized autotun-
ing marvel? The answer boils 
down to power handling capa-

bility and convenience. Heath-
kit's model SA-2060 antenna 
tuner represents a good com-
promise between the extremes 
of tuner design. Selling for 
$254.95, it's rated to handle the 

full legal power limit, contains a 
built-in wattmeter and antenna 
switch, and uses a roller induc-
tor rather than the tapped coil 
used in many tuners, making it a 

lot easier to use than that coil-
and-jumper-clips device you 
built as a Novice. 
The SA-2060 uses the now 

standard T-network matching 

scheme and with its roller induc-
tor can provide a match to some 
loads that tuners using tapped 
coils simply can't cope with. It 
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covers frequencies from 160 to 

10 meters and can handle ran-
dom wire or balanced feed an-
tennas. A built-in 4:1 balun helps 
tame the wild impedances that 

are sometimes found when us-

ing tuned feeders. 
When this kit arrived, my first 

thought was that there couldn't 
be much involved in building an 

SWITCHING MODIFICATION FOR THE HEATH TUNER 

The Heathkit SA-2060 antenna-switching problem de-
scribed in the review is easily correctable. 

The purpose of this modification is to disconnect random 

wire or balanced feed antenna terminals from the tuner circuit 
unless switch position COAX 2 is chosen. 

As originally designed, the random/balanced antenna 
terminals were connected to the output of the tuner before 

the antenna switch. Thus, if an antenna was connected to 
either of these terminals, it would always be fed in parallel 
with any coaxial feed antenna chosen by the antenna switch. 
To avoid radiating on two antennas at once, it was necessary 
to disconnect the wire antenna from the back of the tuner 

when a coax antenna was used, and no antenna could be con-
nected to the switch position selected when a wire antenna 
was to be used. This arrangement rendered the antenna 
switch useless to those who use both coax- and wire-fed 
antennas. 

My solution was to move the connection point for the ran-
dom/balanced terminals from the input of the coax switch to 
the COAX 2 output of the switch. Now, the wire antenna is 
connected to the tuner only when the COAX 2 position is se-
lected, and a coax antenna can be used at COAX 1 without 
fear of feeding two antennas in parallel. The COAX 2 position 
can still be used to select a coax-fed antenna if no wire anten-
na is used. 
The change involves mounting an additional ceramic feed-

through from the antenna switch box into the tuner chassis. 
This feedthrough is connected by a short strap to switch lug 6 

inside the switch box. Lug 6 is also connected to the COAX 2 
chassis connector. 
The random antenna terminal is connected to the new feed-

through rather than to capacitor C2 as in the original design. 

No other internal connection is made to the random terminal. 
C2 is connected directly to the feedthrough from the switch 
box which was orginally connected to the random terminal. 
The additional parts necessary can be ordered from Heath. 
After studying the layout of the tuner, the whole process is 

easier to do than to describe. The only cautions are to drill the 

new hole with enough clearance to allow the feedthrough to 
miss the lip of the switch box (see photo for feedthrough loca-
tion) and to make sure all the rf-carrying straps have as much 
separation from each other and from the chassis as possible. 

John Ackermann AG9V/1 

73 Magazine Staff 

An extra feedthrough insulator was added to increase the 
versatility of Heath's SA-2060 tuner. (Photo by N8RK) 

antenna tuner, since at the mini-
mum only two or three compo-

nents are required. Well, when 
Heath tells you that you build 
this tuner, they mean it. It's up to 
you to assemble the two vari-

able capacitors out of metal 
plates, ceramic insulators, and 
threaded rods. The roller induc-
tor also needs assembly, al-
though thankfully the coil it-
self is prewound. 

Heath says that this kit is a 
three-evening project. That isn't 
far from the mark, although I 
spent considerably more time 

because of a modification I 
wanted to make (more on that 
later). 
Although the instructions put 

the capacitor and coil assembly 

about halfway through the proj-
ect, I'd suggest putting them 
together at the beginning so 
that all the little parts they use 
are out of your way. Assembly of 
the capacitors is for the most 
part very easy and great therapy 
after a hard day at work. Just 
keep slipping those little metal 
plates onto the assembly. It's a 

lot like threading popcorn onto a 
thread at Christmastime. 

The rf sensing assembly for 
the wattmeter and the antenna 
switching circuitry are preas-
sembled in a box which mounts 
on the back of the tuner chassis. 
Providing the critical wattmeter 
circuits already assembled and 
calibrated was a great move on 

the part of Heath. Not only did it 
speed up construction, but it's 
nice to be able to rely on their 
calibration (my tests show the 
SA-2060's meter to read within 

5% of other meters used at 
W2NSD/1). The wattmeter actu-
ally uses two meters, one to 
show forward power on scales 
of 0-200 or 0-2000 Watts, and the 

second to read either reflected 
power (on scales of 0-50 or 0-500 
Watts) or swr. 

I found the reflected power 
mode to be easier to use than 
the swr mode when adjusting 
the tuner. All that's really neces-
sary is to adjust for 0 Watts re-
flected power, so there's no 
need to know actual swr. Having 
dual meters is very convenient, 
since some tuning combina-
tions can produce misleading 
reflected power or swr readings. 
By keeping an eye on both for-

ward and reflected power, it's 
easy to spot these conditions 
and to tune for optimum set-
tings. 

The SA-2060 antenna switch 
provides three positions. One 

routes the signal through the 
wattmeter but bypasses the 
tuner, while the other two select 
coax-fed antennas which go 

through both the meter and the 
tuner circuitry. There's no way, 

however, to switch the tuner in 
or out of line on a specific anten-
na—If you want to run the an-

tenna through the tuner, you 
must do so all the time. This 
isn't really such a bad thing, 
since the tuner does act as a 
low-pass filter and helps prevent 

TVI, but it is inconvenient to 
have to adjust the tuner before 
using that antenna even if the 
swr in the part of the band being 
used is low enough such that 
the tuner isn't really needed. 

There is a serious problem 
with this antenna-switching 
scheme if you want to use both 
coaxial and wire-fed antennas. 

The random wire/balanced feed 
terminals are connected to the 
tuner before the antenna switch, 
with the result that any antenna 
hooked up to these terminals is 

always in line and will be paral-
leled with a coax antenna se-
lected by the antenna switch. 
This renders the switching sys-
tem almost useless, since be-
fore switching to a coax anten-
na you have to go behind the 
tuner to disconnect the wire 
one. Fortunately, the fix for this 
problem is rather simple if 
you're willing to drill a hole in the 

chassis and change around 
some wiring (see box and 
photo). 
With the antenna switching 

changed as described, the tuner 
is a joy to use. It handles a full 
kilowatt with ease (although the 
tuner should be adjusted before 
running at the power level—no 
tuner is designed to handle the 
voltages that may appear when 
feeding a kW into 15:1 swr!), and 
it survived the toughest test I 
can think of. While driving a vee 
beam with full power on 80 me-
ters, the open feeder arced 
through a supporting board. The 
feeder was burned in two and 
the board caught fire, but the 
tuner survived this rather severe 
mismatch with no more than a 
brief arc between capacitor 
plates. Never let it be said that 
we baby equipment at W2NSD/1! 

In more normal use at my 
home station, the SA-2060 has 
easily matched every so-called 
radiator I've connected to it, 
including a very badly mis-
matched vertical, a more-than-

random random wire, and a 
coax-fed collinear dipole that 
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presented a proper match at no 
given frequency. This tuner 

replaced another inexpensive 
commercial one, and I've found 
the change to be most refresh-
ing. I no longer have problems 
with being able to almost, but 

not quite, get a perfect match, 
and the built-in metering and 

switching (as modified) have 
eliminated the need for two 
other accessories, giving me a 

little more room on the operat-
ing table. 
If you're in the market for an 

antenna tuner that includes 
some of the convenience fea-
tures we've come to expect from 

the high-priced supertuners but 
still carries a reasonable price 
tag, the Heathkit SA-2060 may 

be your answer. The only real 

flaw with the unit, the antenna 
switching, won't bother those 
who don't use wire feeders, and 
those who do can easily cure the 
problem. You'll have to invest 

some of your time in building 

this tuner, but the results (and 
savings) can be gratifying. 
For more information, con-

tact the Heath Company, Ben-
ton Harbor MI 49022. Reader 

Service number 492. 

John Ackermann AG9V/1 
73 Magazine Staff 

( FUN! 

John Edwards KI2U 
78-56 86th Street 
Glendale NY 11385 

-46r 

HOBBY VIDEO 

Offhand, I can think of only one occasion in my life when amateur 

radio and commercial video met. Since I need a justification for writ-
ing a column about hobby video in a ham magazine, let me tell you 

about it. 
It happened on the day I took my Extra test (the time I passed). I 

had just left the Federal Building on New York's Varick Street with 
my interim permit clutched firmly in my fist. As I was making my way 

over to Washington Square to catch the subway back home, I sud-
denly noticed in front of me a bunch of klieg lights, cameras, and a 
typical Greenwich Village street with cars and street signs of an 

early-1960s vintage. 
"Could you hold it a minute, fella?" a man in a light-colored wind-

breaker asked me. 
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Illustration 1. 

Across 

1)Curves formed by the inter-
section of a cone with a 
plane parallel to its side. 

6)Satellite TV preamp (abbr.) 
8)TV bird 
9)A TV distribution medium 

10)Not color TV (abbr.) 

Down 
1) Board type (abbr.) 
2)Another TV bird (2 words) 
3) LNA transistor (abbr.) 
4) Antenna mount:   
5) Man-made moons 
6)The human work needed to 
install a home satellite sys-

tem 
7)Satellite motions 

"Sure," said I. "Hey, what's going on here?" I inquired, asking the 

obvious, as usual. 
The guy in the windbreaker paused for a second, looked me over 

very closely, and said: "It's okay. Go on ahead. Your clothes fit into 
the period, anyway." So, with that I slipped between two wooden 

barriers and continued my eastward march. 
I'm about halfway along the block when a taxi comes tearing 

down the street with a 1959 Chevy sedan in hot pursuit. The cab 
smashes into a fire hydrant directly across from me and two rough 
types jump out of the car and put the collar on the taxi driver. It was, 
of course, a part of a movie—a TV movie, as it turned out. And the 
Panavision camera caught me as a horrified onlooker. I later saw the 
movie on ABC, but I guess my scene landed on the editing room 

floor—I wasn't in the completed film. 
So, that was the.day broadcast television and ham radio made al-

most simultaneous appearances in my life. Listen, it may not be the 
greatest story ever told, but at least it gave me a lead to this month's 
column. 
On a wildly different note, I know someone who is writing a high-

school electronics textbook. As a plug for ham radio to a potentially 
ripe audience, this chap thought he would include some information 
about the OSCAR satellites in his book. My friend wrote to the ARRL 
asking for a couple of black and white photographs so that his read-

ers could get an idea of what an amateur-built satellite looks like. 
The upshot of his efforts, sad to say, was a letter from HQ saying 

that the League's OSCAR photos are for use only in their own publi-
cations and "are not for dissemination to the general public." Won-
derful. So the League doesn't want the general public to know what 
the OSCAR satellites look like. It's a great boost to our hobby when 
only hams can find out about OSCAR. 
All in all, another tidbit of information to remember the next time a 

League official lets loose some of that babble about your dues going 
toward more than just a magazine subscription. Phooey! 

ELEMENT 1—CROSSWORD PUZZLE 
(Illustration 1) 

11) Relative (abbr.) 
12) Money: kilo   
13)Satellite home video (abbr.) 
15)Shorting buzz 
17)Satellite TV "belt" 
18)Our continent (abbr.) 
21)User's end of satellite sys-
tem (2 words) 

14)Hobby video is entering a 
new   

15) Rent a VCR 
16)Composer you may hear on 
"Bravo" 

17)Broadcaster's slang for a 
compact tape package 

19) Antenna tuner (abbr.) 
20) Yes opposite 

ELEMENT 2—MULTIPLE CHOICE 

1) Where did Howdy Doody live? 
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I 2  H 3 0 4 A S F 6 8 7 E 8 0 9 C 

10 1 11 C 12  J 13 G 14 J 15 13 16 K 17 A 18 C 19 H 

111 

13 27 1 28 J 

29 E 30 H 1 E 32  A 33 D 34 A 35 F 36 E 37 8 38  J 

ELEMENT 3—TRUE-FALSE 

True  False 
1) The first TV movie ever made starred 

Ronald Reagan. 
20  G  21  F 22  F  23  B 24  K 25  C 26 2) Home Box Office is owned and operat-

ed by the Washington Post and 
Newsweek. 
3) Of the estimated 3.9 million people 
who viewed the 1947 World Series on 

39  G  40  F 41 F 42  F 43  G  44  C 45  G 46  D  
television, 3.5 million were situated in 
bars. 
4) The "Overmyer Network" was a 1960s 
attempt at forming a fourth TV web. 
5) The first experimental TV station was 
W2XBS. 
6) There's no "Channel One" because 
the FCC forgot to allocate it. 

7) The CBS system for color television 
would have required a mechanical disk 
rotating on the front of your TV picture 

2) Of the following television personalities, which one isn't (or  tube. 

wasn't) a ham?  8) Wayne Green once worked as a TV 

cameraman at WPIX-TV, Channel 11, in 
New York. 
9) The first patent for a device that could 
send pictures by wire was granted to a 

3) On The Man From UNCLE., what was the name given to the  German in 1919. 
communications link used by Napoleon Solo and Ilya Kuryakin? 10) An episode of Hazel dealt with the 

1. Channel 19  problem of TVI. On this show, Mr. Bax-
2. Five-two direct  ter's reception of a golf telecast was 
3. Interlink 12  ruined by a local ham. 
4. Channel D 

Illustration 2. 

1. Doodyland 
2. Doodyville 
3. Doodytown 

4. Newington CT 

1. Andy Devine 
2. Arthur Godfrey 
3. Dick Van Dyke 
4. Stu Gillam 

. Andy Devine 
2. Arthur Godfrey 
3. Dick Van Dyke 
4. Stu Gillam 

4) Who is ABC's science editor? 

1. Hector Fuentes 
2. Roy Neal 
3. Jules Bergman 
4. Murray Greshner 

5) What is the present location of RCA's Satcom III? 
1. Over the Pacific Ocean 
2. Over the Atlantic Ocean 
3. Over the Indian Ocean 
4. Nobody knows 

PARABOLAS S 
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to be limited in range or vulnerable to jammers. 
4-3 Roy Neal works for NBC, Murray Greshner is the cop on 

The Odd Couple and I don't know who the heck Hector Fuentes is. 
5-4 Satcom 111 (not to be confused with its replacement, Satcom 
IIIR) was lost shortly after launch. Nobody knows for sure 

where Satcom III is, but I understand they're watching some 
great movies up on Pluto. 

Element 3. 
1—True The Killers, in 1963. It was his last acting job—on screen. 

anyway. 
2—False Time-Life. 
3—True  And make that a double, please. 
4—True  It didn't work. 
5—True  Operated by NBC in New York. 
6—False There is a Channel One, but we call it "6 meters." 
7—True  The FCC thought RCA's all-electronic system was some-

what better. 
8—True  Smile. 
9)—False Paul Nipkow was granted a German patent for such an 

instrument in 1884! 
10—True And I've got a recording of the program to prove it! 

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 one-half points for each correct answer. 

Element 4: 
Twenty-five points for the completed puzzle, or one point for each 
correct answer. 

So, do you know the difference between a plate and a dish? 

1-20 points—Sees only snow 
21-40 points—Disl̂ pointed at Earth 
41-60 points—Fuzzy picture 
61-80 points—Sharp black and white picture 

81-100 + points—Closed-circuit image 

READER'S CORNER 

Last January's puzzle concerning the five stations and their DX 
schedules provoked a sizable flurry of mail — some of it indignant. 
As a few of you discovered, there were actually three solutions to 
this puzzle. Here they are: 

MU L TI PO I N 
DI S T RI B U T 

IO N SY S T E M 
PI R A T E S DO 

MI S S OUT 

Name 
1. Bob 
Dan 
Jack 
Pat 
Tom 

2. Bob 
Dan 
Jack 
Pat 
Tom 

3. Bob 
Dan 
Jack 
Pat 
Tom 

Call 
W1 WW 
W1YS 
W1XT 
W1BX 
W1J0 

W1 WW 
W1YS 
W1XT 
W1BX 
W1J0 

W1 WW 
W1YS 
W1XT 
W1BX 
W1J0 

Illustration 2A. 

Working Now 
Korea 
Mongolia 
Hong Kong 
Japan 
Taiwan 

Taiwan 
Mongolia 
Japan 
Korea 
Hong Kong 

Taiwan 
Mongolia 
Hong Kong 
Korea 
Japan 

Working Next 
Mongolia 
Hong Kong 
Japan 
Taiwan 
Korea 

Mongolia 
Hong Kong 
Korea 
Taiwan 
Japan 

Mongolia 
Hong Kong 
Japan 
Taiwan 
Korea 

Gail Graham W5MLY worked out a beautiful Pascal program to 
solve this problem on a North Star Horizon computer. I wish I could 
print the run here, but it's much too long to fit within this column's 
limited space. I just wish to thank Gail on a magnificently executed 
job. And thanks, too, to everybody who wrote in. 

Winners: 
Found 3 solutions:Jerry Wetzel W3DMB, Gail A. Graham W5MLY. 

Found 2 solutions: Mark E. Zaleski KA8BPY. 
Found 1 solution: Michael S. Bilow N1BEE, Jim Connolly KA1UI, 

Harry D. Thomas KA1NH, Larry D. Peterson N2AMW, Hank Wellburn 
WA2J0X, John Wilcox KS4B, B. B. Jessee III N4DEK, Dallas W. Wil-
son KA6E0L, Roberta Horton KA7CUY, Daren Horton WB7VDJ, 
Richard C. Sowler W8FEM, Ricahrd C. Bonar WD8ORI, Kent S. Doub 
KF8Z, Daryl L. Waite K9JP0, Bob Koelling KC0BL, Jerry Moore 
WeHMA. 
Didn't find a solution, but either tried or made a puzzle comment: 

N2AMS, KA3161, WD4DAH, WD4ODS, WD9ATJ, KA9BAI, KA9KAW, 
KB9RR, KL7RA. 

( FCC   
Reprinted from the Federal Register 

Expansion of the Telephony Segments 
cf the High Frequency Amateir Radio 
Service Bands 

AGENCY: Federal Communications 
C ommission. 
ACTION: Notice of inquiry and proposed 
rule. 

SUMMARY: The Commission proposes to 
make additional segments of the 14 MHz 
amateur band available for telephony 
operation. The Commission is also 
inquiring about making additional 
segments available for telephony 

operation in the other high frequency 
(HF) amateur bands (those amateur 
bands between 3 and 30 MHz). 
Congestion on the frequencies currently 
authorized for telephony use is causing 
the employment of this mode to become 
increasingly difficult. The proposed 
rules revision would help alleviate this 
situation in the 14 MHz band. The 
inquiry looks towards finding a suitable 
set of frequencies for telephony 
expansion in the other liF amateur 
bands. 
DATES: File comments on or before July 
1, 1982, and reply comments on or before 

August 2. 1982. 
ADDRESS: Federal Communications 
Commission, Washington, DC 20554, 
FOR FURTHER INFORMATION CONTACT: 
Steve Lett. Private Radio Bureau, (2021 
632-7597. 
SUPPLEMENTARY INFORMATION: 
Adopted: February 11. 1982. 
Released February 24. 1982. 

6)1roduction 
1. Notice of Inquiry and Proposed Rule 

Making in the above-entitled matter is 
hereby given. 
2. The Commission has before it at 

this time seven petitions for rule making 
which request that the Amateur Radio 
Service Rules (Part 971 be amended by 
provide for the use of telephony 
operation (emission types A3 and F3) on 
additional portions of the amateur high 
frequency (11F) bands—the bands 
between 3 and 30 MHz. Six of the 
petitions propose some particular 
portion of certain bands for additional 
telephony authorization. Four of the 
petitions propose that additional 

telephony privileges be divided among 
or limited to certain operator classes. 
The petitions are described in the 
following paragraphs. 
3. RM-3705. submitted by Philip 

Galasso and received by the 
Commission on 18, 1980, requests that 
the frequencies 3750-3775 kHz. 7050-
7100 kHz. 14100-14200 kHz. 21200-21250 
kHz and 28200-28500 kHz be added to 
those authorized for telephony in the 
United States. It further requests that 
these additional telephony privileges 
only be granted to Amateur Extra Class 
operators and that power input during 
such operation be limited to 250 wads. 
The petition claims that expansion of 
frequencies for telephony operation is 
warranted due to congestion on the 
currently authorized telephony 

subbands and under-utilization by U.S. 
stations of the frequencies proposed for 
expansion. Lack of use by U.S. amateurs 
is attributed to incompatibility between 
telegraphy operation currently 
authorized for U.S. stations and 
telephony operation in common use by 
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foreign stations. Operator class and 
power restrictions are requested by the 
petition to help ". . . assure minimum 
interference to the existing 
radiotelephone users of these 
frequencies.. . ." 
4. RM-3729, submitted by David 

Novoa and received by the Commission 
on June 30. 1980, requests that the 
frequencies 7075-7100 kHz and 14175-
14200 kHz be allocated for exclusive use 
by Amateur Extra Class licensees and 
that telephony operation be authorized 
on these frequencies. This petition also 
cites crowding on existing telephony 
subbands and incompatibility of 
domestic telegraphy operations with 
foreign telephony operations as reasons 
for expanding the telephony subbands. 
The petition further claims that 
protection for foreign amateurs from 
powerful U.S. stations is no longer 
necessary and that foreign stations, in 
fact. favor a subband expansion which 
would enable them to engage in an 
exchange of telephony communications 
with U.S. stations on a single frequency. 
5. RM-3734. submitted by lames 

Simon and William Bennett and 
received by the Commission on August 
1. 1980. requests that the frequencies 
3750-3775 kHz. 7050-7150 kHz, 1410°-
14200 kHz, 21200-21250 kHz and 2840°-
28500 kHz be made available for 
telephony use by U.S, amateurs. This 
petition again cites overcrowding on 
currently authorized telephony 
subbands and lack of further need for 
protection of foreign stations as reasons 
for its request. 
a. RM-3778, submitted for the 

Willamette Valley DX Club by Robert 
Herndon dnd received by the 
Commission on October 7, 1980, 
requests that the frequencies 3750-3775 
kHz, 7050-7100 kHz. 14100-14200 kHz, 
21200-21250 kHz and 28403-28500 kHz 
be authorized for telephony operation 
since, it contends. "the United States no 
longer has the dominant amateur 
population and there is little reason to 
think that the expansion of U.S. amateur 
(telephony) privileges into previously 
reserved frequencies will result in undue 
hardship on foreign amateurs." The 
expansion is necessary, It claims, to 
relieve congestion on currently 
authorized telephony subbands. 
7. RM-3831. submitted by Ronald 

Kramer and received by the Commission 
on November 7, 1980, petitions the 
Commission to increase the portion of 
each amateur frequency band between 
1.8 and 30 MHz available for voice 
(telephony) communication and 
correspondingly decrease the portion of 
each band available for telegraphy 
communications. The petition claims 
this is necessary since the telephony 
mode is becoming increasingly popular. 

8. RM-3833. submitted by Fred 
Huntley and received by the 
Commission on January 13. 1981. 
requests that "Extra Class Amateur 
Radio licensees be granted 
radiotelephone operation privileges 
between 7.100 and 7.150 MHz" and that 
"(Bloch operation be authorized a 
maximum power input of 250 watts." 
The petition proposes that this 
additional operation be on a shared 
basis with existing Novice class 
operations. Relief of congestion and 
interference on the existing telephony 
segment of that band is cited as 
necessitating this action. 
9. RM-3860. submitted by the 

American Radio Relay League (ARRL) 
and received by the Commission on 
March 9. 1981. requests that the 
Frequencies 14150-14200 kllz be added 
to those authorized for telephony use 
and that operator privileges on the 
revised telephony portions of the 14 
MHz band be changed to the following: 
14150-14175 kl lz. Amateur Extra Class 
only: 14175-14225 kite.. Amateur Extra 
and Advanced Classes: 14225-14350 
kHz. Amateur Extra. Advanced and 
General Classes. The petition cites 
growing congestion in the present 
telephony subbands as warranting 

expansion of the subbands. The 
operator privilege changes are proposed 
by the petition in the interest of 
lessening the impact of telephony 
subband expansion on foreign amateur 
operations. 

Background 

10. The Commission has traditionally 
designated particular portions of the 
heavily used HI: amateur frequency 
bands for operation using certain 
emission modes, while only permitting 
other modes on different portions of the 
bands. These designations have served 
to segregate incompatible operating 
modes. Since the early days of radio. 
simultaneous use of incompatible modes 
on the same frequencies has worked to 
the mutual detriment of communications 
using all modes. Placing certain 
emission modes on different frequencies 
avoids this type of interference and has 
the further beneficial effect of indicating 
to amateur operators where, in the 
amateur bands, to seek out certain 
forms of operation. 
11. The subband allocations ' have 

also been arranged to protect 
international amateur radio operations. 
Foreign operators have consistently, in 
the past, objected to expansion of U.S. 
subbands for increasingly popular. wide 
bandwidth emissions such as 
telephony.' They have claimed that such 
an expansion would create a situation 
where high powered U.S. stations would 
overrun low power foreign stations and 
effectively prohibit the foreign stations 
from using those bands. 
12. Protection of foreign stations has 

also benefited U.S. operators desiring to 
contact them using telephony. The U.S. 
operator can listen for the foreign 
stations in a portion of the band where 
strong U.S. signals are not present ' and 
then reply on frequencies within the U.S. 
telephony subbands. The foreign 
operators then listen for the U.S. 
stations in the U.S. telephony 
subbands.' 
13. Current regulations permit 

emission type Al Morse telegraphy 
operation on all amateur radio 
frequencies. This unique universal 
authorization for that mode results from 
its character as an efficient and widely 
recognized communications language 
that can be employed with the simplest 
type of equipment. In the amateur 160 
meter Iiiine(1800-2000 kHz) type At 
telephony operation is currently 
permitted on .ill frequencies. In all lit' 
amatem hands roughly half of the band 
may be used for A3 or F3 telephony 
emissions. The limitations on telephony 
operation in most of the IIF bands were 
instituted in older to prevent such 
operation from overwhelming telegraphy 
operations as well as to protect 
international operations. Type Fl 
digitally coded emissions (radioteletype) 
are permitted in all portions of the lfF 
bands where telephony operation is not 
permitted since this type of operation is 
inure harmonious with type Al 
operation. The only other modes 
permitted on the 11F bands, emission 
types A5 and F5 "slow.scan- television 
operation and emission types A4 and F4 
facsimile operation, require a bandwidth 
approximately equivalent to telephony 
operation and consequently are 

'Thr Iron "subliand in piquilarls wail to 
describe a segment of n frequency band where 
authorized modes of erniaion or authorized 
operator class privileges are different from those in 
other portions of the same band This term is used 
throughout the text for the sake of clarity 

'Depending on the specific emission mode 
employed, telephony operations in the HE •mateur 
bands occupy a bandwidth roughly between Skit, 
and 7411. The more popular telephony modes in 
use today )principally A3I single sideband) occupy 
somewhat less then 4 klIr On the other hand. 
telegraphy emissions used in Ihe 111, bands 'both AI 
and El types) occupy less than 1 kHz. 
.This portion of d band. where & meiotic 

telephony operation a not permitted and where 
operators lawn for foreign stations tu contact. is 
commonly known a, the "D5 window " 

'This form of operation where an amateur 
Iransnol• lo • Station in one frequency and listens 
for the station'. reply on another frequency is 
commonly known on -split frequency operation 

permitted in the telephony subbands.' 
This current state of subband allocation 
in the HF amateur bands is the result of 
the Report and Order in the last 
proceeding dealing with expansion of 
the telephony subbands.‘ 
14. Small portions of the various 

subband allocations are reserved for 
Amateur Extra Class and Advanced 
Class licensees. These portions were set 
aside to help provide an incentive for 
amateurs to upgrade their license 
operator class. This program of resersed 
operator privileges resulted from the 
proceeding dealing with incentive 
licensing and distinctive call signs.' 

Proposal 

15 The Commission proposes to 
expand telephony privileges in the 14 
Ml lz amateur band by adding the 
frequencies 14150-1420111.112 hi 
ClIrri, :Illy authorized for such use We 
feel this action is warranted due to the 
extreme congestion experienced by 
amateurs on the ii‘isting 14200-14350 
141 ic telephony subband Although the 
Sarious petitions' requests ranged from a 
subband that would start as low as 
14100 kl iz and extend to 14350 kHz, to a 
subband that would start as high as 
14175 kHz and extend to 14350 kliz. we 
have selected a starting point of 14150 
kl lz to propose as a compromise 
between competing objectives. We 
anticipate that out proposal would 
provide substantial relief to the curreot 
overcrowding in the 14 MI lz telephony 
suliband while causing only a minimal 
disturbance to international operations 
The increasing sophistication of 
rquipnient used by both foreign and 
domestic amateur operators leads us to 
believe that foreign stations should not 
experience undue intriference from U S 
operations and that U.S. amateurs 
attempting to contact foreign stations 
should have less difficulty using single 
frequency operation (as opposed to 
-split operation-) than they have had in 
the past. We propose retaining the 
frequencies 14100-14150 kHz for 
traditional weak signal and other 
international operations by not changing 
the modes authorized on those 
frequencies. 
18. Since we do not anticipate a 

significant detrimental impact on 
international operations from our 
proposal. and since we desire to provide 
the maximum relief possible from the 
current overcrowding, we propose to 
make all of the additional telephony 
subband frequencies available to 
Amateur Extra Class, Advanced Class 
and General Class operators. To this 
end, we have specifically proposed to 
not change any of the operator 
privileges. However, we invite 
comments as to whether it would be 
desirable to delete from General Class 
operators the privileges between  so 
kHz and 14200 kHz. and instead, add 
privileges between 14225 kHz and 14275 
kHz to those authorized for General 
Class operators. In this way, the 
telephony subbands available to 
General Class operators will be 
contiguous. Also, consistent with our 
action in PR Docket 80-252 to permit the 
use of television and facsimile on most 
portions of the HF bands where 
telephony is permitted. we propose to 
include the use of type A4, AS, F4 and 
F5 emissions in the new 14150-14200 
kHz subband allocation. We are not 
proposing a stricter power limitation for 
the additional subband allocation since 
we do not feel this would make any 
significant contribution toward avoiding 
interference. 

Inquiry 

'Authorization of emission type. AS md Fs 
"slow scan- television operation, along with types 
A. and F4 facsimile operation. in entire IW 
telephony subbands was the sublect of the 
proceeding in PR Docket 80-252 See Report and 
Order. 47 ER 2872. lanuary 20. 14162 
•Report and Order in Dockr, 19162. 27 ER 21325. 

October 7. 1972 
'Report and Order in Docket 15928 32 FR 12682. 

September 1. 1987 

17. The 14 MHz amateur band has one 
of the two smallest telephony subband 
allocations and is, perhaps, the most 
popular HF amateur band due to its 
reliability for long distance 
communications. Because of these 
factors, we believe that crowding on this 
band is severe enough to transcend 
much of the controversy surrounding 
telephony subband expansion. and for 
this reason we have set forth a specific 
proposal for that band. However, we are 
not proposing expansion of any of the 
other telephony subbands between 3.5 
and 29.7 MHz because we feel the issues 
involved are too inadequately defined 
for us to commit ourselves to any 
particular course of action. Instead, we 
invite the submission of comments and 
supporting information with which these 
issues may be clarified. The Commission 
recognizes that the existing telephony 
subbands are often seriously 
overcrowded. However. we request 
commenters to weigh the magnitude of 
this problem against the issues 
addressed in the following questions: 
A. Would expansion of the telephony 

subbands have a major detrimental 
impact on domestic telegraphy 
operations? 
B. Do non-U.S. stations still have a 

legitimate requirement to be protected. 
on some frequencies. from U.S. 
telephony operations? 
C. Does the current trend toward the 

use of transceivers (with a common 
transmit and receive tuner) make the 
reservation of frequencies suitable for 
contacting foreign stations using "split 
operation" unnecessary or undesirable? 
D. Should additional subband 

allocations for telephony be contiguous 
with the existing telephony subbands? 
E. Would it be appropriate to relocate 

the existing Novice subbands to new 
frequencies within the same HF bands 
in order to make a telephony subband 
expansion more orderly? 
F. Are the current exclusive subbands 

for Amateur Extra and Advanced Class 
operators sufficient to meet the goals of 
our incentive licensing program if all 
additional telephony frequencies are 
authorized to General as well as 
Amateur Extra and Advanced Class 
operators? 
G. How should the recent expansion 

of the Canadian telephony subband in 
the 7 Mhz band influence proposals for a 
U.S. telephony expansion in the same 
band? 
18. We also encourage commenters to 

make specific recommendations as to 
what frequencies would be best suited 
to use for additional telephony 
privileges and the relative occupancy of 
those frequencies. Comments about 
related matters not explicitly mentioned 
above are also invited. 

Conclusion 

19. Notice is hereby given that it is 
proposed to amend 47 CFR Part 97 in 
accordance with the proposals set forth 
in the attached Appendix. Notice is also 
given of inquiry into the matter 
discussed above. 

Procedural Mailers 

20. For purposes of this non-restricted 
notice and comment rule making 
proceeding. members of the public are 
advised that ex porte contracts are 
permitted from the time the Commission 
adopts a notice of proposed rule making 
until the time a public notice is issued 
stating that a substantive disposition of 
the matter is to be considered at a 
forthcoming meeting or until a final 
order disposing of the matter is adopted 
by the Commission, whichever is earlier. 
In general, an ex parte presentation is 
any written or oral communication 
(other than formal written comments/ 
pleadings and formal oral arguments) 
between a person outside the 
Commission and a Commissioner or a 
member of the Commission's staff which 
addresses the merits of the proceediiN. 
Any person who submits a written ex 
parte presentation must serve a copy of 
that presentation on the Commission's 
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Secretary for inclusion in the public file. 
Any person who makes an oral ex parte 
presentation addressing matters not 
fully covered in any previously-filed 
written comments for the proceeding 
must prepare a written summary of that 
presentation: on the day of oral 
presentation, that written summary must 
be served on the Commission's 
Secretary for inclusion in the public file. 
with a copy to the Commission official 
receiving the oral presentation. Each el( 
parte presentation described above 
must state on its face that the Secretary 
has been served, and must also state by 
docket number the proceeding to which 
it relates. See generally. Section 1.1231 
of the Commission's rules. 47 CFR 
1.1231. A summary of the Commission's 
procedures governing ex parte contacts 
in informal rule makings is available 
from the Commission's Consumer 
Assistance Office. FCC. Washington. DC 
20554. (2021 632-7000. 
21. Authority for issuance of this 

Notice is contained in Sections 4(i), 
303(r) and 403 of the Communications 
Act of 1934, as amended, 47 U.S.C. 

154(i). 303(r) and 403. Pursuant to 
applicable procedures set forth in 
Section 1.415 of the Commission's Rules. 
interested persons may file comments 
on or before July 1. 1982. and reply 
comments on or before August 2. 1982. 
All relevant and timely comments will 
be considered by the Commission before 
final action is taken in this proceeding. 
In reaching its decision. the Commission 
may take into consideration information 
and ideas not contained in the 
comments, provided that such 
information or a writing indicating the 
nature and source of such information, 
is placed in the public file, and provided 
that the fact of the Commission's 
reliance on such information is noted in 
the Report and Order. 
22. In accordance with I 1.419 of the 

Comm:ssion's rules, 47 CFR 1.419. formal 
participants must file an original and 
five copies of their comments and other 
materials. Participants who wish each 
Commissioner to have a personal copy 
of their comments should file an original 
and eleven copies. Members of the 
general public who wish to express their 

( HAM HELP 
Does anyone have informa-

tion on the whereabouts of 

VP6LX  (April,  1963)  or 
W2PCJ/KJ6 (August, 1963)? 

George Oster MOEDA 

524 6th St. 
West Des Moines IA 50265 

Can anyone suggest a cure 

for the rf feedback coming out 

of my TS-130's headphones and 

speaker when I use 10-meter 
phone? 

Marvin Rosen N3BOA 
20 W. Madison St. 

Baltimore MD 21201 

(301)-685-6308 

I would like to hear from col-
lectors of antique radios. 

Ed Best AK4W 

2004 University Dr. 

Durham NC 27707 

(919)-489-2164 

I am looking for any ,nforma-
tion on changes that can be 

done to a Heathkit HW-101 to 
better its performance or add ex-

t'a features. 

Gary Johnson WD8S00 

6616 Maplewood Ave. 

Sylvania OH 43560 

(419)-882-0121 

I would like to have a copy of 
the manual, circuit diagram, and 

crystal information on the Stan-

dard SR-C146 two-meter hand-
held transceiver. 

Dennis Sladen VE1BZJ 
Site 16A Box 4, RR#4 

Armdale B3L 4J4 

Nova Scotia, Canada 

I am in need of a schematic, 
manual, and alignment instruc-

tions for an E. H. Scott Labora-
tories AN/SRR-3 W WII Navy re-
ceiver. 

Cal Cotner K4JSI 

5324 N. 27th St. 

Arlington VA 22207 

interest by participating informally may 
do so by submitting one copy. All 
comments are given the same 
consideration, regardless of the number 
of copies submitted. All documents will 
be available for public inspection during 
regular business hours in the 
Commission's Public Reference Room at 
its headquarters in Washington. DC. 
23. The Commission has determined 

that Sections 803 and 604 of the 
Regulatory Flexibility Act of 1980 (Pub. 
L. 96-354) do not apply to this rule 
making proceeding since the proposed 
rules would only change operating 
practice. These changes would not 
compel amateur operators to purchase 
new equipment and consequently would 
have no significant economic impact on 
them or any small businesses, small 
organizations or small governmental 
jurisdictions. 
24. It is ordered that the Secretary 

shall cause a copy of this Notice ID be 
served upon the Chief Counsel for 
Advocacy of the Small Business 
Administration and that the Secretary 
shall also cause a copy of this Notice to 

be published in the Federal Register. 
25. For further infbrmation on this 

proceeding contact Steve Lett, Federal 
Communications Commission. Private 
Radio Bureau. Washington. DC 20554. 
(202) 832-7597. 

(Secs. 4. 303. 307.48 Stat.. as amended. 1068. 
1062. 1063: 47 U.S.C. 154. 303, 307) 
Federal Communications Commission. 
William I. Trice:leo, 
Secretary 

Appendix 

PART 97-AMATEUR RADIO SERVICE 

It is proposed that paragraph (a) of 
97.61 of the Commission's Rules and 
Regulations. 47 CFR 97.81, be amended 
as follows: 
In the table in that paragraph, the row 

beginning with "14200-14350 (kHz)" 
would be revised by beginning the row 
with "14150-14350 (kHz)" so that the 
entire row reads as follows: 

14150-143SO  A.3. Al, AS, F3. F4, FS 

I 97.6t (Amended! 

( CORRECTIONS ) 
"The Masher," an article in 

the March, 1982, issue of 73, has 

a capacitor incorrectly labeled. 

C3 in Fig. 2 and on the parts list 

should be a 1-uF capacitor. 

Power Gain Systems' new 
product announcement in the 

March, 1982, 73 had an incorrect 

phone number. Power Gain Sys-

tems can be reached at (318)-
325-4754. Since publishing the 

prices for the coaxial dipole, 73 

has learned that the antennas 

now list for $44.95 and $49.95. 

TIm Daniel N8RK 

73 Magazine Staff 

M 2 ENGINEERING'S 

VHF H.T. CONVERTERS 
•DOUBLE BAND HC V, HC-U2  .SINGLE BAND HC - V2 20 

• BI - LATERAL PROTECTION AGAINST 
ACCIDENTAL TRANSMISSON 

FOR UP TO  5 WATTS 
•STANDARD BNC 
CONNECTORS 

•HC v 
154 -158 
159 - 163 

•HC-U2 
460 -464 
480 -484 

.HC-V220 
221 - 225 

HQ V220 
$62.45 

HC V 
$47.45 

HC U2 
$72.45 

M -SQUARED 
ENGINEERING, INC. 
1446 LANSING AVE 

SAN JOSE CA 9 5118 

14081 2 6 6 9214 

DEALERS 
WELCOME 

• USES SINGLE 
AAA CELL 

• LOW LOSS 
COUPLING TO 
ANTENNA 

• "OFF. RETURNS 
TO NORMAL 
TRANSCEIVER 
OPERATION 

• SIZE: approx. 
2 x 1.5 x1.5 

• WEIGHT: 
3.9 ozs. 

Shipping included 

Calif. residents add 
6.5% sales tax 
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C  SOCIAL EVENTS 
from page 105 

include door prizes every hour, 

indoor vendors, a flea market, 
and nets and group meetings. 

Food and drink will be available. 
Talk-in on 146.19/.79 and 
147.86/.26. For further informa-
tion, write Jack R. Thompson 
KA4RKS, 637 Wolf Road, Cov-
ington KY 41015, or call 
(606)-291-2153. 

MUNCIE IN 
MAY 23 

The 3rd annual Muncie Area 
Amateur Radio Club Hamfest 
will be held on May 23, 1982, 
from 8:00 am to 3:00 pm at the 
Ball State University indoor 
track building, Muncie IN. Tick-

ets are $2.00 in advance or $3.00 
at the door. All activities are un-
der a roof and there will be 
forums, prizes, refreshments, 
and parking available. Flea mar-
ket tables are $4.00 on a first-
come basis, and setup will be 
6:00 pm to 1:00 am on Saturday 
and 6:00 am to 7:45 am on Sun-
day. Talk-in on 146.13/.73, 
146.52, and 223.10/24.70. For fur-
ther information, contact Terry 

Evans WD9HQH, 522 S. Brother-
ton, Muncie IN 47302, or phone 
(317)-282-0615. 

FREETOWN MA 
MAY 23 

The Fall River Amateur Radio 
Club will hold its flea market on 
Sunday, May 23, 1982, from 
10:00 am to 4:00 pm at the Amer-
ican Legion Hall, Freetown MA. 
Admission is $1.00 and flea mar-
ket spaces are $7.00 in advance 
or $9.00 at the door (the table 

price includes 2 admissions). 
Free coffee will be available. 
Talk-in on 147.63/.03 and .52. For 
space reservations, send a 

check payable to Fall River 
Amateur Radio Club to Ann M. 
Carro KA1DNB, 652 Old Colony 
Terrace, Tiverton RI 02878. 

GEORGETOWN IL 
MAY 23 

The 13th annual Danville Area 
Hamfest will be held on May 23, 
1982, at the fairgrounds in 
Georgetown IL. The gates will 
open at 6:00 am. Adult tickets 
are $2.50 in advance and $3.00 at 
the gate; children under 14 years 

of age will be admitted free. 
There will be a free outdoor flea 
market area (please bring your 
own tables, chairs, and power 
cords). The indoor area will be 
available at additional cost. 
Overnight camping, with or with-
out water and electrical hook-
ups, is $5.00 per vehicle per 
night. Activities will include 
door prize drawings, family en-
tertainment, forums, and much 
more. Refreshments, free cof-
fee, and free parking will be 
available. Talk-in on 146.22/.82 
and 146.52. For more informa-
tion on tickets and/or tables, 
contact  Wendell  Lyons 
KA9AYS, Hamfest Chairman, 
903 Polk Street, Danville IL 
61832 or phone (217)-431-2124. 

PITTSBURGH PA 
MAY 23 

The 28th annual Breeze 
Shooters Hamfest will be held 
on May 23, 1982, from noon to 
5:00 pm at the White Swan Park, 
Rte. 60 (Parkway West), near the 
Greater Pittsburgh International 
Airport, Pittsburgh PA. Registra-
tion is $2.00 or three for $5.00. 
Activities are a free flea market, 
prizes, a CW contest, and a fam-
ily amusement park. Sheltered 
tables for vendors are available 
by advance registration only. 
Talk-in on 146.28/.88 or 29.0. For 
further information, contact Joe 

Kyler K3SJD, 4430 Evergreen 

NEMAL ELECTRONICS 
COAXIAL CABLE SALE 

tok‘ \s 
ecA  eC) 

nz/vAN  sx‘NC 

POLYETHYLENE DIELECTRIC 
RG8X 95% shield (black, white or gray)  S13.95/100 ft. 
RG213 noncontaminating 95% shield mil spec...38elft. 
RG174rU mil spec. 96  shield  08elft. 
RG I 1u96% shield, 75-ohm mil spec  25c11 t. 
RG8U 96% shield. mil spec  31e1ft. 
RG6AiU double shield, 75-ohm  25elft. 
RG55A (RG223) double silver shield. 50-ohm  85Wft. 
RG58 mil spec. 96% shield  11e/ft. 

LOW LOSS FOAM DIELECTRIC 

RG8U 80% shield  18eift. 
RG58U 80% shield  07e/ft. 
RG58U 95% shield  10e/ft. 
RG59U 100% foil shield, TV type  07e/ft. 
RG8U 97% shield 11 ga. (equiv. Belden 8214,  31e/ft. 

Rotor Cable 8-con 2-18 ga. 6-22 ga  t9erft 

•RG8U Mil spec 96 % shield  522.95/100 Ft. 

RG214U dbl silver shield, 50 ohm   $1 35/ft 

100 It. RG8U with PL-259 on each end$19.95 
BELDEN Coax in 100 It. rolls 

RG58U #9201  611.95 

RG8U #9208  $24.95 
Grounding strap, heavy duty tabular braid 

3/16 in. tinned copper  10c/ft. 
318 in. tinned copper  30c/ft. 

CONNECTORS MADE IN USA 
Amphenol PI-259 
PL-259 push-on adapter shell 
PL-259 8 SO-239   
Double Male Connector   
FL-258 Double Female Connector 
1 ft. patch cord w/RCA type plugs each end 
Reducer UG-175 or 176 
UG-255 IPL-259 to BNC)   
Elbow (M359)   
F59A (TV type)   
UG 21D/U Amphenol Type N Male for RG8 
BNC UG88C/U. male   
3116 inch Mike Pluq tor Collins etc 
UG273 BNC to PL-259 

Connectors—shipping 10% add'I, 2.50 minimum 

794c 
10/53.89 
1035.89 
 $1.79 

98e 
3/$1.00 
10/S1.99 
$3.50 
$1.79 

10/S2.15 
$3.00 
$1.25 
51.25 
S3 00 

FREE CATALOG 
Cable—shipping $3 00 1st 100 ft . $2 00 each add i 100 ft  COD add St 50—FLA. Res. add 4°, Sales Tao 

5685 SW 80th. Street Dept. RLO Miami, Fl. 33143 Call (305) 661-5534 412 

Road, Pittsburgh PA 15214, or 
phone (412)-931-2756. 

PARAMUS NJ 
MAY 23 

The Bergen Amateur Radio 
Association will hold a Swap 'n 
Sell on May 23, 1982, from 8:00 
am to 4:00 pm at Bergen Com-
munity College, 400 Paramus 
Road, Paramus NJ. Buyers will 
be admitted free. There will be 
tailgating only and spaces are 
$3.00 (bring your own tables). 
For more information, contact 
Jim Greer KK2U, 444 Berkshire 
Road, Ridgewood NJ 07450, or 
phone (201)-445-2855. 

FREMONT OH 
MAY 23 

The Ohio Radio Club and the 
Ottawa County Amateur Radio 
Club will hold a hamfest on May 
23, 1982, at the fairgrounds in 
Fremont OH. Dealers may set up 

at 7:00 am and gates will open at 
8:00 am. Advance tickets are 
$2.50 and $3.00 at the door. Talk-
in on .31/.91 and .52. For table 
reservations and tickets, send 
an SASE to John Dickey 
W8CDR, 545 N. Jackson Street, 
Fremont OH 43420. 

WEST FRIENDSHIP MD 
MAY 30 

The Maryland FM Association 
will hold its annual hamfest on 
Sunday, May 30, 1982, from 8:00 
am to 4:00 pm at the Howard 

County Fairgrounds, West 
Friendship MD (about 30 miles 
west of Baltimore). Admission is 
a $3.00 donation, tailgating is 
$3.00, advance reserved tables 
are $6.00 each, and tables at the 
hamfest will be $10.00. Talk-in 

on 146.16/.76 and .52. For more 
information, write MFMA Ham-
fest Committee, Post Office, 
Harmans MD 21077. For table in-
formation and reservations, 
contact John Elgin WA3MNN, 
5495 Apt. 2, Harpers Farm Road, 
Columbia MD 21044, or phone 
(301)-596-3741. 

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. 
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Subscription Department 
P.O. Box 931 
armingdale, NY 11737 

1-800-258-5473 
For orders only please. 

Foreign air mail, please inquire. 

Better by the dozen. 
1
 NEVER SAY DIE —If you want 

controversy, Wayne Green W2NS1311 will 
give it to you. His popular column ranges 

•  from travelogue to tirade and is guaran-
teed to entertain, inspire and enlighten you. 

2 DX—This globe-trotting column keeps 
you informed about the news of the DX 

• world from Kingman Reef to Bahrain. 3• CONTESTS—you get all the 
news on the contest world from Robert 
Baker WB2GFE. He'll give you information • on upcoming events and results from re-

cent contests. 

4 FUN—Just for fun, John Edwards KI2U 
provides you with wacky puzzles, quizzes, 

0 and games that test your ham mettle. 

5
 FCC—If you're looking to the future, 
these outtakes from the Federal Register 
chronicle changes in policy and regula-

•  tions that relate to amateur radio. 

RTTY LOOP —To keep you 
abreast of radioteletype developments, 
Marc Leavey WA3AJR explains the new 

• RTTY equipment, the increasing role of 
computers in RTTY, and other matters of interest to 
digital communications fans. 

Send me a dozen issues of 

7 REVIE WS—Before you buy, save 
yourself some money. . check 73 's in-

,  depth evaluation of the latest gear. 

HAM HELP—As a service to you, 
73 prints your questions in our magazine. 
This helps you to obtain hard-to-get parts, 
schematics, and owner's manuals. 

9
 SATELLITES—From Phase III to 
IVRO, 73 Magazine covers the news of 

ah  the satellite world like no other radio 
IF amateur magazine. 

• 

11 
O  brief look at the latest ham equipment 

on the market keeps you on top of new 
0 developments in amateur radio. 

AWARDS—To find out what 
certificates are available where, read Bill 
Gosney KE7C's coverage of all the ham 

•  radio awards. 

CONSTRUCTION 
The builder's 

O  magazine 

NE W PRODUCTS—This 

that's 73. You get 
the best projects from 
the best authors 
every month. 

MAGAZINE 
for the dozen reasons listed above ! FOR RADIO AMATEURS 
O 1 year, USA $19.97 
0 1 year, CANADA, US funds $27.97 
O 1 year, FOREIGN, Surface, US funds $44.97 
ICI MC El VISA 0 AM. EXP. 0 CHECK/MO 
Name   

,Nddress 

City 

Card #   

Interbank #   

signature   
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Wayne Green Books 

.212,L1.1111 

.21_111JJJ,2-

.4 ( OURSL 

IN DIGITAL 

who-ern', 
build your 
own compArel 

• TRS  mark of 

Radio Shack Division of Tandy Corp 

THE NE W 

WEATHER SATELIJTE 
HANDBOOK 

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 II 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 Tar Shelte,. Introduction I, 
Dogital Logic. Camelot. The Sounder Code. Deduction. Op Amp Contra, tor Cost Estimating 

BK7384 510.95 ISBN 0-88006-028-X. 

Annotated BASIC Volume 2 contains Rough Lumber List. Trip Mileage. Flight Plan. OSCAR Data. SWR/Antenna 

Design. Supermaze, Petals Around the Rose. Numeric Analysis, Demons Air Raid. Geography Test. Plumbing 

System Dr ,r..gr  BK7385 510.95 ISBN 0.88006-0319 

Order Both Volumes and Save!  BK738402 S18.95 

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 Klassroorn, the popular series first 
published in Kilobaud Microcomputing, combines theory with practice. This is a practi-

ca/ 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 Kiassroom contains Getting the Ball Rolling Gates and Flip Flops Explained. J K Flip Flops an r 

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, TO Circuitry. Parallel and Serial PO Ports. Computer Po iii, computer Ito iv 
Computer PO V. Processor Connections. Finally  The Kilobaud Krescendo. Eproms and Troubleshooting 
Expansions and Programming. Machine-Language Programming Assembly Language Progr,immIng (-• 
fleeting to the Outside World. 

IsBN o aeooso27 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 iCRT1 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 G.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 Books Alt Sales • Peterborough NH 03458 
Be sure to include check or detailed credit card information lVisa. Master Charge or American Express accepted I 

No C OD orders accepted All orders add S1 50 for the first book, postage and handling. St 00 each additional book. $10 00 per book foreign air mail 
Please allow 4-6 weeks after publication for delivery Questions regarding your order, Please write to Customer Service at the above address 
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RADIO BOOKSHOP 

Think Spring, 
VHF 
A 
ANTENNA 

Practical 

ANTENNAS 

41111 =k1  - 
48 =ileir 

WEL 111 Pulgicoloon 

BEAM 
ANTENNA 

Th 

12411
0 4 

P°  lAirEA ;440. 
kis 

Think Antennas 
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 an-
tenna projects you can build. BK7368 55.95.• 

PRACTICAL ANTENNAS FOR THE RADIO AMATEUR-A manual describing 
how to equip a ham station with a suitable antenna, A wide range of antenna 
topics, systems. and accessories are presented giving the reader some food for 
thought and practical data for construction. Designed to aid the experienced 
ham and novice as well. Only BK1015 $9.95.• 

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. In-
cludes dimensions, configurations, and detailed construction data for 73 dif-
ferent antenna types. Appendices describe the construction of noise bridges, 
line tuners, and data on measuring resonant frequency, velocity factor, and 
swr. BK1016 $5.50.• 

ALL ABOUT CUBICAL QUAD ANTENNAS (2nd edItIon)-BK1196-The 
"Classic" on Quad design, theory, construction, and operation. New 2nd edi-
tion contains new feed and matching systems and new data. $5.95 

BEAM ANTENNA HANDBOOK (New 5th edItIon)-BK1197-Yagi beam theory, 
construction and operation. Information on wire beams, SWR curves and match-
ing systems. A "must" for serious DXers. $5.95 

VHF HANDBOOK FOR RADIO AMATEURS -BK1198-Contains information on 
FM theory, operation and equipment, VHF antenna design and construction, 
satellite-EME, and the newest solid-state circuits. $6.95 

THE RADIO AMATEUR ANTENNA HANDBOOK -BK1199-All about wire anten-
nas, beams, tuners. baluns, coax, radials. SWR and towers. Clear and complete 
information $6 95' 

SIMPLE, LOW-COST WIRE ANTENNAS FOR RADIO AMATEURS-BK1200-Aii 
new data and everything you want to know about low-cost, multi-band antennas, 
inexpensive beams, "invisible" antennas for hams in "tough" locations. $6.95• 

ALL ABOUT CUBICAL QUAD ANTENNAS (2nd odItIon)-BK1196-The 
"Classic" on Quad design, theory, construction, and operation. New 2nd edi 
tion contains new feed and matching systems and new data. $5.95' 

Use the order card in this magazine or itemize your order on a separate piece of 
paper and mail to: 73 Radio Bookshop • Peterborough NH 03458. Be sure to in-
clude 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.) 

1900 - 2500 MHZ KITS 
DOWN CONVERTER KIT 

$19.95 

1 P.C. BOARD 

PRE-DRILLED AND 

SOLDER SLOWED 

3 W 190 1 TRANS. 

2 HP DIODES 

6 CHIP C,4PS "IIIRC r 

8 RESISTORS 

4 PREPAIRED COTES, 

FACTORY WOUND 

1 10 141.49 CAP. 

SUPPLY CAB/NETS 
(A V . II / W WI . ft /If 

Pot .  r 411  SI  1 

MANUFACTURED 

CABLE SETS 
Jut, MIS JI   55 

NIS SIP   V! VI 

SVFP 11613 .   

ANTENNA KIT 

$19.95 

POWER SUPPLY 

5/9,95 

33  WASHERS  I P.C. BOARD 

32  SPACERS  1 POWER TR,4,451. 

1 3 FOOT ROD  1 3 17i ADJUSTABLE 

1 NUTS  REGULATOR 

1 8' PVC PIPE  1 FINE TUNING POT. 

2 4"f HD C,4PS  WITH SWITCH 

1 MOUNTING BAR  1 COARSE TUNING POT. 

1 "f" CONNECTOR  2 KNOBS 

1 NUT AND BOLT  3  'V' CONNECTORS 

DISCOUNTS 

MAIL ORDERS 
ADD $5.00 FOR SHIPPING AND HAN- DLING 
INDIANA RESIDENTS ADD 4% SALES TAX. 

MasterCard 

Amencan 
Express 

Rreme 

4 POWER DIODES 

I RI CHOKE 

3 RESISTORS 

3 DISK CAPS. 

I 1000 NED CAP. 

1 DPDT MIN/ TOGGLE 

SWITCH 

1 LED WISH HOLDER 

TRIONYX IND. INC. 

62 19 COFF MAN RD. 

INDIANAPOLIS, IND. 

46268  ,••• 1o4 

(3 1 7) 291-7280 

(3 1 7) 291-2995 

VISA 

WORK THE U.H.F. BANDS 
Add a trans‘erter or converter to your existing 10m, 6m or 2m equipments. 

Choose from the largest selection of modules available for DX, OSCAR, 

EME, ATV. 

TRANSVERTERS  M MT 50-144 $234.95 

M MT 144-28 $219.95 

M MT 432-28 (S) $319.95 

M MT 439-ATV $379.95 

M MT 1296-144 $399.95 

OTHER M ODELS AVAILABI t 

CONVERTERS 
Choose from many models to suit your needs. 

Examples: M MC 432-28, M MC 426/439 —ATV 

M MK 1296-144, M MC 1280 —ATV 

Write for details and available options. 

FILTERS 

Prevent OSCAR 8 Mode J desense 

Use M MF200-7 $42.95 

Stop receiver IMD birdies 

Use PSF432 $59.95 

ANTENNAS 
420-450 M Hz J-beams 

48 el. 15.7 dBd $75.75 

88 el. 18.5 dBd $105.50  70/ MB M 48 

1250-1300 M Ht loop yagi 1296-LY $49.75 

Send 364 stamps for full details of all our VHF/UHF items. 

Pre-selector filters 

Low-pass filters 

Varactor triplers 

Pre-amplifiers 

Transvcrters 

Converters 

Antennas 

Crystal Filters 

spectru m International, Inc. 

Post Office Box 1084S 

( oncord, Mass. 01742 I...ISA 

•-•-• 436 
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Rjr  FAST *$249 
SCAN 

A modular approach...for your own custom-designed ATV 
system.... Here's how TXA5-4 ATV EXCITER/MODULATOR.S89 ppd 

This wired and tested 'nodule is designed to drive tee 
Motorola MHW.710 model. in the PAS 10 watt linear 
amp The crystal in the 100 mHz region keeps har 
mono, out of two meters to, talk back The video 
modulator is lull 8 mHz for computer graphics and col. 
or Requires 13 8 vdc reg a 70 ma Tuned with mai on 
439 2S 434 0. or 426 25 rnhli Provision tor sync en. 

Pending Two frequencies available. 

PA5 10 WATT ATV POWER MODULE 589 ppd 

Tee 095 OW put out ,0 watts PUS power on the sync 
tips when driven with 80 mw by the T1(95 exciter 50 
ohms in and out. plus bandwidth for the whole band 
with good linearity tor color and sound Requires 138 
vdc regulated u 3 amps 

FMA5 AUDIO SUBCARRIER GENERATOR 

 $29 ppd 
Puts audio on with you, camera video lust as broad 
cast TV does at 45 mH1 Puts out up to 1 v op to &iv, 
the TXA5 or VM ,2 3. or 4 modulators Requires low : 
mic 1150 to 600 ohmsl. and • 12 to 18 vdc qz 25 ma 
Works with any irmt, with 5 mHz video bandwidth 

TVC-2 ATV DOWNCONVERTER.... 555 ppd 
Stripline MRF901 11 7 db NF) preamp and double bat. 
snood miser 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 mHz Requires • 12 to 18 vdc Os 20 ma 

Super sensitive TVC•21.0, NE6l535preampt 90b NFt 
stage  $69 PPd 

*TXA5, PA5, FMA5 and TVC Basic Module Pkg. 

Call or write for our complete 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 ATV 
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 W6ORG  Maryann WB6YSS  Arcadia, California 91006 

AcE cA "  2 
E" 

3 

From  7,7-MAGAZINE  
THE 
MOST  'WORLD 

UP-TO-DATE ATLAS 
REPEATER 
ATLAS 

AVAILABLE! 
INCLUDES • 
• 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  BK7 3 1 5 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 on the Reader Service page or 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:51.00 for each additional booF 

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 

The Electronic 

Instant Software  
PETERBOROUGH, N.H. 03458 

Breadboard 
Computer Aided Design (CAD) is one of the newest 
of the applications of microcomputer technology. 
THE ELECTRONIC BREADBOARD permits the 
design and analysis of analog circuits. It can be 
used to evaluate voltages, currents, impedance 
and the frequency response of any circuit. 

This package is ideal for audio component repair-
men. ham radio technicians, hobbyists, electrical 
engineers, telecommunications engineers, audio-
philes and students of electronics. Plug it in and 
slice away a lot of guesswork. 

0287R-57 Model I & III Level II 16K $49.95* 

TO ORDER: See your 
local Instant Software 
dealer or call Toll-Free 
I -800-258-5473 orders only 

In New Hampshire 1-603-924-9471 
Mon.-Fri. 800 am-430 pm E.S.T. 

'Plus 82.50 shipping 

VISA 
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FCC Opens General Class 
Phone Bands to SSTV! 

AVE $$ on ROBOT 
ith Low AES Sale Prices 
BIG Factory Rebates 

ttectiver I cbruary 22 to May 31, 1982 

SAVE $215 
Rebate 

Model 400 SSTV SCAN CONVERTER 

Regular $795 - Sale $67995 

$100 Factory Rebate 

;AVE $225 
w Rchate 

VIP 
odel 800 SPECIALTY MODE TERMINAL 

Regular $895 - Sale $76995 

$100 Factory Rebate 

[SS BONUS SIS S50 actury Rebate ($250 Total) it 
100 & 800 purchased at the same time. 

1•,r 400 & 800: 
RF-1 RE modulator board   29.00 
RCA TC-1000 1":111V CCTV camera   SALE 229 95 
RCA TC-1110 9" B/W TV monitor   SALE 179 95 
NEC JB-1201 12" green screen (800) SALE 199 95 
Rebate offer ends May 31. 1982. Don't miss out' 
Order direct from this ad - send Check or Money 
Order. To expedite prompt shipment. Call TOLL FREE 
and use MASTERCARD or VISA: phone COD orders 
accepted Allow $10 per unit UPS charges - 48 States 

MasterCard \  VISA' 

AMATEUR 
ELECTRONIC SUPPLY 

4828 W. Fond du Lac Avenue 

Milwaukee, Wisconsin 53216 

Phone: (414) 442-4200 
Wisconsin WATS: 1-800-242-5195 

Nationwide WATS: 1-800-558-0411 
AES Branch Stores in: Clearwater FL • 
rlando FL • Wickliffe, OH • Las Vegas. NV 0 

)1Elt:111' 
HIGH  STRENGTH 

FIBERGLASS 

AVAILABLE IN A COMPLETE 

RANGE OF KITS 

Special Instruction Manual on 

Kirk's "Super (Wads - $2.75 

• 2 3 4 ELEMENT TRI BAND 
10 15 20 METER AMATEUR NET FROM $308.00 

• 2 3 4 ELEMENT DUAL BAND 
10 15 OR 106 METER AMATEUR NET FROM $180.50 

• 2 ELEMENT 40 METER AMATEUR NET $628.20 

• VHF 4 ELEMENT 2 OR 6 METER 
AMATEUR NET FROM $116.10 

WRITE FOR FULL INFORMATION. PRICES DO NOT INCLUDE POSTAGE. 

PRICES ARE SUBJECT TO CHANGE. 

QUAD 
KITS 
2-3-4 

ELEMENTS 
OR MORE 

KI RK ELECTRONICS DIVISION 
VIKING INSTRUMENTS INC 

73 Ferry Rd  Chester, CT 06412 •Telephonst. (203) 526-5324 

THE AUTEK "ORM ELIMINATOR" 

Auxiliary Notch re-
jects 80 to 11,000 Hz! 

Covers signals other 
notches can't touch. 

115 VAC supply built-
in. Filter by-passed 
when off. 

Four  main  filter 
modes for any DAM 
situation. 

IIIIIII'  AUTEK pioneered the ACTIVE AUDIO FILTER back in 
972 Today, we're still the engineering leader Our new OF. 
IA is the latest example It's INFINITELY VARIABLE. You 
vary selectivity 100.1 and frequency over the entire usable 
audio range This lets you reject whistles with dual notches 
(to 70 dB). or reject SSB hiss and splatter with a fully ad. 
'stable lowpass plus aux. notch Imagine what the NAP-
WEST CW FILTER MADE will due to ORM! HP rejects 

1110, ... r,is Skirts evceed 80 dB 1 watt speaker amp 

Model OF-1A 
For SSB & CW 
$73.00 

Continuously varl. 
able main selectivity 

(to an incredible 20 

Hz!) 

Continuously sari 
able main frequency 

411 (250 to 2500 Hz) 

Built•in 115 VAC supply 6' ,x5v2': Two-tone grey Sty nc; 
Even latest rigs include only a fraction of the OF-1A 

selectivity Yet it hooks up in minutes to ANY rig.-Yaes, 
Kenwood. Drake. Swan, Atlas, Tempo, Heath. Collins. Ten 
Tec. etc Just plug it into your phone lack and connect spki 
or phones to the output Join the thousands of owners we 
now hear stations they couldn't copy without a OF•1A! • 
really works! 

il WORLDS RECORD KEYER. OVER 4000 DX OSO'S IN 2 DAYS! 

Model MK-1 Keyer $104.50 

Probably the most popular "professional - contest keyer 
in use, yet most owners are casual CW operators or nov-
ices. After a few minutes. you'll see how memory revolu-
tionizes your CW operation! Just start sending and record 
your CO. name. 0TH. etc. in seconds. 1024 bits stores 
about 100 characters (letters, numbers). Playback at any 
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 MIX-1 to 

400 characters. ME-1 factory installed $35. Owner in 
stalled. only $25 Add more memory now or later' 

coiateh 92evearch 
BOX 302S 

ODESSA, FLORIDA 33556 01813) 920.4349 

NO LONG DELAYS. WE SHIP 95 % OF 

ORDERS FROM STOCK 
We sell only factory direct. No dealer markup in our pru.:e 
Order with check, M.O., VISA, MC. We pay shipping in 48 
states. Add 4% tax in Fla. Add $3 to Canada. Hi., Ak. Add 
518 each elsewhere. (Shipped air 

.-See Lost 01 Advertisers cn page 130 
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k  

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 

I — 

II 

. Address change only  Payment enclosed 

CI Extend subscription 

U Enter new subscription  LI Bill me later 

Hi year S19 97 (Canada S27 97, Foreign $44 97/US funds) 
Foreign air mail, please inquire 

If you have no label handy, print OLD address here. 

I 

I  Name  Call   

I Address   

I  City   State   Zip   

p, Hit VI IF  11 /it 't 

Name   Call 

Address 

I City  State   Zip   

0 New subscription 
(11 Payment enclosed 
0 VISA  E) MC  0 AE  0 Bill me 

Card #  Interbank # 

Signature  Exp. date 

Name 

Address 

City  State  Zip 

Can 20% Be Wrong? 
A recent survey showed that 20% of the 73 subscribers also read 
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 MICROCOMPUTING 
and see for yourself. 

12 issues for $24.97 
0 Renewal  24 issues for $37.97 

36 issues for $52.97 

for even taster ordering service call toll free 6900) 258-547.3 

Canadian: 527.97, one year only. U.S. funds. Foreign sur• 

face, $44.97, one year only. U.S. funds. Foreign air mail, 
please inquire. Please allow 6 weeks for delivery.  325E3, 

MICROCOMPUTING • POB 9 9 7 • Farmingdale NY I I 73 7  
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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  $6.95 

'Use the order card on the Reader Service page 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 

Arise and subscribe to 80 MICROCOMPUTING, the 
newest and fastest growing microcomputer magazine. This 
is full of news about programs, accessories and theory on 
the world's largest selling computer, the TRS-80*--
definitely beginner level and includes lots of program 
listings. Find out what all the fuss is about. 

New subscription  Renewal 

Payment enclosed 

VISA  MC  AE 

12 issues for $24.97 

24 issues for $37.97 
Bill me  36 Issues for $52.97 

Card  # 

Interbank •  Exp. date 

Signature 

Name 

Address 

City  _ State  Zip 

Please allow 6 weeks for delivery g omicrocomputing  • "1 Canadian:1 yr. only/527.97 In US Fun ds 

Foreign: I yr. only/544.97 In US Funds 

• P.O.B. 981 • Farmingdale N.Y. 1 1 7 3 7 
• TRS 80 is a trademark of Tandy Corporation. 325B6 



$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 603-924-9471 and 
speak with Ginnie Boudrieau, our 
Bulk Sales Manager. Or write to 
her at: 

NE W from 7 3 

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 S8.95 

 SAVE $2.95  
WEATHER SATELLITE 
HANDBOOK (first edition) 

By Dr. Ralph E. Taggart WB8DOT. 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 81.50 first book. 81.00 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 Seryiceat 
the above address. Please allow 4-6 weeks for deltvery. No C.O.D. orders accepted. For 
Toll Free ordering call 1-800-258-5473 

...See List of Advertisers on page 130 
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Attention 
radio 

amateurs! 

8-LEVEL ASCII 
TELEPRINTER 

SALE! 

Model 33ASR SF 
Good Working Condition 

NICK(Now 

$300! 
plus tax and shipping 

Code: ASCII 
Speed: 10 cps, 100 baud. 
Interface: 20/60 mA, 
EIA optional 
Data Set Optional 

From RCA Service Company. 
Nationwide Service Available. 

RCA  E-270 
Write. 

J.H. Bell 

RCA Service Company 
Bldg. 204-2. Route #38 

Cherry Hill, New Jersey 08358 
Or call collect: (609) 338-4375 

THE 
CONTESTERTm 
Computerized 
Morse Code Keyer 

WITH THE NEW AEA MODEL 
Operates from external 12VDC  200 ma  CK-2, YOU TOO CAN HAVE THE 

NEW  $99.95  WINNER'S EDGE 

The model CK-2 CONTESTER is part of the latest generation of famous AEA 
computerized e'ectronic keyers. Like many of our other innovative electronic products 
the Contester" keyer utilizes a custom AEA microcomputer with proprietary copy 
written software. The CK-2 retains virtually all the remarkable features of the CK-1 
predecessor such as an automatic serial number generator, large soft-partitioned 
memory with editing capabilities, etc. In addition, we have added CMOS memory with 
internal battery keep-alive provisions, automatic repeat mode and a lower price 
See it now so you too can appreciate the fine quality of design and craftsmanship that 
goes into all AEA products. 

ACCESSORIES: 
AC-2 350 Ma 12 VDC Wall Adaptor   $9.95 
DC-2 Mating Rechargeable 8 hour Battery Pack and Charger   $39.95 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

call or visit: 

AEA 
Brings you the 
Breakthrough! 

C & A Roberts, Inc. 
22010 So. Wilmington Ave. 
Suite 105, Carson, Ca. 90745 

(213) 834-5868 

Take your favorite H.T. out 
for a drive tonight. 
For $69.95 you get the most efficient, 
dependable, fully guaranteed 35W 2 meter 
amp kit for your handy talkie money can buy. 
Now you can save your batteries by operating 
your H.T. on low power and still get out like a 
mobile rig. The model 335A produces 35 watts 
out with an input of 3 watts, and 15 watts out with 
only 1 watt in. Compatible with IC-2AT, TR-2400, 
Yaesu, Wilson & Tempo! Other 2 meter models are avail-
able with outputs of 25W and 75W, in addition to a 100W 
amplifier kit for 430MHZ.  382 
Communication Concepts Inc. (25614311,2146/1; 71r Are.. Dayton. OH 45420 

VISA or MASTERCARD to, 
same day shipment 

A MATEUR  ELECTRONICS  VIDEO 

I—I A V1 E =  Oscilloscopes 
20 MHz 

DUAL TRACE to meet every need 

WITH PROBES: x 1 & x 10 
• ONE YEAR FULL W ARRANTY 

• SOLLD STATE 

• ASSE MBLED & CALIBRATED 

* * * * * * * 
SPECIAL  * $529.00 

iii• e l .... .. 
I III • • 1 ..• fi 

I 1  •  I 
q. •••. 0 

MODEL HM-203  AMATEUR 
DEALER INQUIRIES INVITED 

r 133  .  414°M  

JeJO G.  RFD-5 
1803) 434-5371  DERRY. N.H. 03038  W ARNER RILL 

Two-meter H.T. Amplifier Kit 

c§3 
csca",:e. 

ask about 
our other 
UHF & VHF 
amplifier kits 

1.5 watts in-29 out 
COP BNC in-60-239 out 
small size: 1-3/16" x 3" x 4.1/2" 
Class C or AB1 

r 459  1398 Edwards Ave. 
Lakewood, OH 44107 

ORO ENGINEERING  (216) 221-9500 
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r MILLET ELECTRONICS 
P.O. BOX 401244E GARLAND, TX 75040 1-800-543-5612  12 

0 7 Watt Audio Amp Kit $4.95 Sound Effects Kit 
$18.50 0 

0 SMALL. SINGLE HYBRID IC AND COMPONENTS FIT 06 42 
0 m 3 PC BOARD (INCLUDED) RUNS ON I2VDC GREAT FOR 
0 ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP LESS 
0 THAN 3'. THD ,a 5 WATTS  COMPATIBLE WITH SE-01 

0 SOUND KIT 

0 
D oo msday Alar m Kit  S9•95 

0 

$ ew' sTZ Ti me Zone Clock Kit 

•  S54.40 

Overvoltage Protection Kit $4.95 

liti MM1011111 
/111.1.4  •,, 

,-/A30110 TRANS COND AMP  .88 

F TL0.132 DUAL BI-FET AMP  .88 
• 0 CD4588 CMOS - 50/60 CNTR  .88 

o° MC3301 OUADOP AMP(HSE 4) .44 

FPT500 PHOTO TRANSISTOR  .44 
TIP 110 NPN DARL 2A IC  es 

0 TEMP CONTROLLED HOTPLATE 

0 5' v10  TEMPERED GLASS I10•F 

0 to 160*F  1.88 

0 3850 (F8) MICRO P CHIP  2.88 

0,101O3 SENSITiVE GATE SCR  3/88 

w,"k  4.1h any 

hp SE-01 Sound Effects Km hes .01 you 

orar tor, pr. cep, a bane,. TOO Speaker 00 , 

0•41 rfo rodes a Pulse Generator. 
Mua Oscillalor and Comparalor Of rna . 
nnn•• • 0,0 010.  101n115  snap 
7171477  aSSombly rnstf oft. . 
f  or, ro•anwung examples You Can easrly 
,•Els Gunshot.. Esplostons, Steam Tratele, 

Complete Kit  816. 96 
• anpfyd 

111477 Chip is included 
Extra dupe  53 IS • 

THIS  UNIQUE  KIT  CONTAINS  A 

MICROPROCESSOR CHIP WITH ROM 

IT HAS BEEN PROGRAMMED TO PLAY 
THE FIRST s TO 10 NOTES OF THE 
TUNES LISTED BELO W  CONSTRUC-
TION IS SIMPLE. WORKS WITH ANY 8 

OR 16 OHM SPKR (NOT INCLUDED) 

THE  KIT  WILL  OPERATE  ON 

1.2VDC OR  .2 VA C WITH OPTIONAL 

TRANSFORMER. (CONVERTS TO 

117VAC) ALL COMPONENTS A BOARD 

Complete K11  $16.95 Transform., $1.35 

Sur 50•0502 Baru,. • rm... Pood•  ••••••,• 
mu... • neut. wand trua  Ar•nara5 ••••••• 
ifre ween • Sih .4911, 'NW Iloh • e•simename - 
Star wart Theme  C.w.o. • . ..our.. tr.,. 
585 • Gee Sarre lour Ouren • Coroner gepu, • 
••••••44•••• 0 Sole We • s•nr•t urra • Th•11.1••iffe 
O•nuee  luleaff • Verfi wnuffn Chun* • 
sr...au shuns • p••••54. , Orr.. c rurn• 

Mart the new year right...the sating way! 

DUAL PHOT O RESISTOR  -  3 44 

AY 3-8910 SOUND EFFECTS  11 88 

HO PAGE MANUAL FOR ABOVE  2.88 

JU MBO RED LED ASST STYLES  20 188 

51IPF IL 5PE CIAL DEAL' 

4,'.1111 NE W 
.  rj, 011 r1V 

1 10 

HEX- Wilt SUPERIOR SOLDER 
REMOVAL BRAID 
Wind 

Stock No  Sae  Ft Spool  Ph . 
50041  1 16  6  s2 10 
50342  560  5  225 

Stock 
No 
440ot 
44002 
44007 
44011 
44012 
£4013 
04015 
44016 
44017 
04019 
44020 
44023 
44024 
44025 
44027 
04030 
44040 
44046 
44049 
44050 
£4051 
44052 
44053 
44054 
44056 
44060 
44066 
44069 
44070 
44071 
44076 
44081 
44093 
44098 
44502 
44511 
44522 
44590 
04591 
44592 

RCA C/MOS 

RCA No 
CD4001BE 
CD4001UBE 
CD40070BE 
C0401 113E 
CD4011UBE 
CD40138E 
CD40158E 
CD4016BE 
CD401 /BE 
CD4019BE 
CD4020BE 
C134023BE 
C04024135 
CD4025BE 
CD4027BE 
CD4030BE 
C040408E 
CD4006BE 
CD4049BE 
C134050BE 
CD405 IRE 
CD40528E 
CD4053BE 
CD405013E 
CD4056BE 
CD4060BE 
CD4066BE 
CD4069UBE 
CD407051E 
CD4071BE 
CD40713BE 
CD4081BE 
CD•093BE 
CD4098BE 
CD4502BE 
CD4511BE 
CD4S2OBE 
C0021 00E 
CD40103BE 
CD40106BE 

1-24  25 UP 
S 36 9 33 

36  33 
36  33 

36 
56 
07 
59 

1 0/ 
59 

1 18 
36 
92 
36 
68 
59 

1 i6 
1 56 

18 
18 
18 
96 
96 
48 
78 
36 
44 
36 

1 26 
36 
76 
56 
72 
26 
18 
49 
96 
84 

33 
52 

1 01 
55 

1 01 
55 
12 
33 
87 
33 
60 
55 

1 12 
1 48 
54 
N4 
12 
.2 
12 
85 
85 
40 
74 
33 
•1 
33 

1 20 
33 
74 
48 
64 
20 
2 
35 
85 
50 

0 

Tfo. Is the ReguIalor Card horn our famous 
204 Power Dusoply KN. Although are ran oui  F, 
Ilia  transtoune•S  and  healyrnif,  1101115 r, 
custornent Nwe been able to locatel Mr own  F 
TM regulator card performs the .0414! , 
voltage regulaloon and Pas .11 .121514 loon E 

5400 current lirrutreng °op, v otzdtrrua.5.5. E 

IX 2001E8 laorn 0 lo 20 Arnps and acauslably 
Men 11 lo 14 Volts 1105 ,0•., •  • • 

HMSO, Des.gnea  sow. dnun In a slandarrl 0 

3 Marne., compuler grade filter cm The 0 
0. 0 .4 tvated PC card is 1-1  .4 14  0 

0 
REGULATOR CARD KIT  814.95  0 
HIGH CURRENT PARTS 
II 7.13/115 254 ...el  85.00 0 
SlIeR taro re OH Campos. Grew  5310  0 

Ro m. Twenieww raffih 14 1•10•C Ou1f. Thy O 
Cu ...1 eau E•aast  Orem 

THE SUPER MUSIC MAKER KIT  P. 

REVISION 2  524 95 
P. 

1,,,et Super Music Mater '  folurri • f hop p1 
r .  I 

lflll f101 0  •,. Ir• 1000 hobo per PROM .•.• 0, 
• • , •m•'.  III 01014.10 cameneel. IN. 111,  

•  •  •  II 110C  12 VAC .• •  0, 
rur  nr. Whet Of yOUI1Odf F. 

814E67 Every1914011403 IMAM Iraaelermer use  P 
sellches and PODII Addihonal 2708 PROS( 
TON , 10112.1.1g pnpu1AfluneS are .01,01e I.  0 
8005 each LOIS Cl 401 .1311 PROM albun15 .1 • 0 
avArlable On feque3/ 

OA 

DIP 3•851141 One 8 OS One 5 pOs  200/441 0, 
Etrectly WI WI* to PC Eld to ,111e1 

run,  p1 
Swish*. leo 5 pos,tin  p n  250/Set   

I. remote wows to Ff fle In atter., rune,  0 
411rzcltro IN FUNK Elsa  °W  0 
5111151E5 11,011..... 3 5 0 

ORDERING INF OR MATION 
F 

Call or Write For Free Catalog  0 
COD 51,1411AL M 32000  • ADD 52 SO FOR CODS  0, 
UPS DELIVERY ADDRESS MUST ACCOMPANY ALL COD PA 
ORDERS  0 
4100 HANDLING ON ORDERS UNDER 51000  E 
VISA MC CARDS OR CHECK  I 
ADD 6- FOR SHIPPING 0, 
TEXAS RESIDENTS ADD S STATE SALES TA, 

E ALL FOREIGN ORDERS ADD 25' FOR SHIPPING 
(CANADA Is )140 FOREIGN COD S  r, 
Cult. r2141 III 1551TO Pl ACT CREDIT C•AD OR COO  O 
01.01-11  g 

g 
yr 

112 

ELECTRO SPACE PRINTED 
CIRCUIT CARD EJECTORS 

For 1 16 11110k 001451 072 5108 
Stock No  Color  I 24  20 49  40-UP 
11450  Whde  5 25  Sal  519 
11451  Red  25  21  19 

ARIES ZERO 
INSERTION FORCE SOCKETS 

Cam actuated true zero onsertron force 
En plated solder tall ports 
capable ot 60119 plugged Into DIP Sockets 

Stock No No Pins  1 24  25-49  50Up 
11055  24  44 06  S3 60  43 25 
11056  28  425  377  340 
11057  40  490  4 34  391 
11058  154  989  875  790 

RCA POWER 
SINTEC RCA No 
40122  C122D 
42322  723220 
42700  727000 
42800-1 1200013 
42E1002 028000 
42850  728500 
4 6029-I TIP29 
40029 2 T18294 
40031  TIP], A 
40121  118121 
40125  TIP125 
42955  MJ2955 
43055  RCA3055 
42102  262102 
422/0  262270 
43053  263053 
43054  263054 
43055 1 263055 
43055-2 263055HOM 
43439  263439 
43440  263440 
£3771  263771 
43772  293772 
43773  263773 
44036  264036 

1 24  2549 

41 22  11 
1 46 
2 07 
1 58 
1 90 
206 
60  57 
64  61 
14  70 
43  1 35 
37  1 29 
16  1 10 
03  97 
26  1 22 
82  76 
61 
37  1 29 
03  97 
62  1 50 
73  1 65 
25  1 19 
92  276 
18  300 
22  304 

1 02 

MEMORIES 
(RAMS. E PROMS) 

16 
38 
96 
50 
79 
95 

08 

58 

11111111 
E SHUNT 
EL 1154 1 

SURGE 
SHUNT 
protects 
solid state 

communications 
equipment 

from damage caused 
by high-voltage 

transients entering 
the antenna system 

These transients usually are caused by 

atmospheric static discharges or nearby 

lightning strikes. 

The new Model 1549 Surge Shunt can be 

used with both receivers and transceivers 

having up to 200 watts output. 

Convenient UHF type coaxial connections 

are supplied.  Price is $24.95 

The arrester "pill' element has a long 

life, but can be easily and economically 

replaced if necessary. 

Credit-Card buyers  lim u m. 
may call toll tree  V D  vis7-4-

1-800-543-5613  Mama 
In Ohio, or for 

infor mation call 

• 1-513-866-2421 

R. L. DRAKE COMPANY 
540 Richard Street. Miamisburg, Ohio 45342 

% MI = INSTITUTIONAL AND DEALER INQUIRIES INVITED 

ELECTRO SPACE PRINTED CIRCUIT 
CARD INJECTOR/EJECTORS FOR 1 16 

THICK CARDS 
11452  Whoa  27  21  20 
11453  13.01  27  21  2n 

Texas Instruments Low Profile 
Sockets. to 'Awed phospher Stony/ contact 
guns truth 4;01,1.981 seal 

Stock No No Prns  1 24  25 99 
11211  B  s 15  $ 13 
11202  14  18  15 
11203  16  21  18  16 
11204  18  24  21  19 
11205  20  27  24  21 
11206  22  30  26  23 
11207  24  33  30  25 
11208  28  38  34  29 
11209  40  53  05  40 

SINTEC RCA No  1,24  2569 

44037 
45294 
45296 
45320 
45321 
45322 
45415 
45416 
43780 
46044 
46101 
46103 
46107 
46109 
46111 
46250 
46290 
46292 
46366 
46367 
46388 
46474 
46667 
46655 
40347 

294037 
295394 
265296 
265320 
265321 
265322 
295415 
295016 
265784 
2146044 
266101 
266103 
2146107 
266109 
266111 
266254 
266290 
296292 
266386 
266387 
266388 
266474 
296667 
266668 
40307 

$m. 144  Lleecrlenon 
41525  2744  94  PROM 
474311  2514  met E M OM 
05.12  271.  Um  PROm 
47,455  2522  4301 PROM 
: 7437  032  324  PROM 

M A  648 1 M OM 
M AO  71101.3  fa • • ST•NC RAN 
47845  N M  me • sTATiC RAN 
471150  0143  111.140114AMIC RAN 

86 
so 
BO 
25 
02 
61 
60 
17 
37 
04 
25 
25 
82 
52 
80 

216 
ao 
so 
05 
15  1 09 
25  1 22 
03  97 
49  1 44 
60  1 52 
22  1 16 

82 
76 
76 

1 19 
96 

1 53 
1 52 
206 
1 29 
1 93 
1 19 
1 19 
/3 
75 
76 

2 05 
76 
76 
99 

P. m 
II 475 

OS 
1N 

15.74 
3795 
475 
445 
340 

IC Insertion/Extraction Kit, oncludes DIP IC •.tractors and onserters 
to accomodate all IC s bons 14 to 40 pins C MOS sale 
Stock No 13309  534 95 

100 UP 

4=0 DRAKE 

Pin Straightening Tool o..0.7.0.5.. 
their true row to row spacing One side is for 300 
center deem.5 thp tool ou. fof . . .son 600 
CI II   Put de710•101001 sque•re bowed leads 
corm. Pas• to proper •pacrng 

Betore After  \ 

Stock No 11059  412 95 

ELPAC POWER SUPPLIES 
SOLV SERIES FULLY REGULATED 

Output  Onwensfons 
Stock  Output  Current  114.501DI 
No  Voltage  RM.',  In Inches 
3802  S  304  4.7 16.4.2 
1803  12  1 SA  67'161412 
3504  15  1 24  • 7,16.4.2 
3806  24  0 754  47 16.4 4 
31508  9  6 OA  55 8.67 ,80.3 16 
3809  12  4 OA  5.5 6.4 7/8.3'3/16 
3810  15  334  5.5/5.4 7/8.3.3/16 
17112  24  2 OA  9.5 ,(5.4.7 ,6.3 3,16 

ELPAC POWER SUPPLIES  DC/DC CONVERTERS 

Stock 
No 

303 PAW 777. 
13825 
I 382€ 
13827 
13828 
13829 
11830 

S W TYPE 
13831 
13832 
13533 
11534 
13835 
13836 

Input 

V11 21. 
3 0-7 0 
3 0-7 0 
3 0-7 0 
307 0 
3 0.7 0 
3 0-7 0 

407 0 
01 0 

• 0-7 0 
4 0-7 0 
407 0 
407 0 

Output 

v,2e 
1210 6 
1210 6 
15,0 7 
1510 7 
2500 7 
2600 7 

12106 
12106 
1510 7 
15007 
28t1 4 
2611 4 

Output  Dimenstons 
Current  (14. WaDt 
I M40  In Inch.. 
0-25  46. 51•3 05 
0,25  4114 51.3 05 
0.20  4811 51.3 05 
0-20  48. 51.3 05 
0-10  48• 51.3 05 
0.10  48m 5183 05 

125 
125 
100 
100 
50 
50 

651.1 2.1 77 
65181 2.1 77 
651.1 2.1.77 
651.1 2.1 77 
651.1 2.1 77 
651.1 2.1 77 

Floppy Disc" power supply 1018 dm* as bur11 Sy Shugart, CDC Wango• 
RIO  Ihree outputs(• SV. • 240  5V) Output current maill2 54 3 04,3 44 
PK 0 SA, Stock No 13601  5109 00 

Phc• 
538 00 
38 00 
38 00 
35 00 
57 00 
5/ 00 
57 00 
57 00 

Pos• 
57 00 
700 
700 
700 
700 
700 

23 00 
23 00 
23 00 
23 00 
23 00 
23 00 

MODUTEC 
- VOLT OHM Moham mad, 15tnck No 137251  534 75 
Battery Testerf or smell bettenesfrom 1 355104 SV 'Stock No t 37331  513 95 
Minrclamp AC Volt •rnmeter 

AC Amperes  Bo w Rosin Core Solder 
Stock No  Ranges  Price  (60/40 Alloy) 
13730  0 254  539 50  Length Wratont 
13731  0 504  39 SO 
13732  01004  39 SO 

LINE SPLITTER ellows f(3t 1 accurate 
readings of AC power consumpoon 
151006 a 1 3727)  5 9 59 
VOM MULTITESTER Versatele 0011 Ohm 
11.11r•rn meter 'Stock •13729)  413 95 

SfOCII No 
50075 
50076 
50077 
50075 
50079 
50080 

062 
062 
042 
032 
032 
032 

IWO) 1041  P.C. 
9  1 5 53 28 
25  •  436 
50  8  602 
33  1 5  408 
89  0  516 
175  5  682 

See List of Advertisers on page 130 
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NEW, MOLDABLE PLASTIC 

COAX-SEAL' 
Seals coax fittings from moisture 

and corrosion 
• Only matenal that will adhere to poly vinyl 
or vinyl outer coax jackets 
• Forms and seals over odd shaped and 
difficult fittings 
• Non-contaminating and non-conductive 
• Wide ambient temperature range 
- 30°F to  t8(F) 

• Stays flexible for years thus insuring 
moisture proof connections 

• Reuseable- allows you to Quickly 
disconnect fittings and reseal them with 
the same material 

• A must for satellite TV. microwave work 
-wire antenna at solder ioints-in the Shack 

Packaged in convenient V2- x 60 roll 

Al your dealer or 2 rolls $5 50 postpaid 

Universal Electronics, Inc. 

1280 Aida Drive, Reynoldsburg, 

Ohio 43068 

S-LINE OWNERS 
ENHANCE YOUR INVESTMENT 

with 

TUBESTERS Tm 

Plug-in, solid state tube replacements 

• S-line performance—solid state! 
• Heat dissipation reduced 60% 
• Goodbye hard-to-find tubes 
• Unlimited equipment life 

TUBESTE RS cost less than two tubes, 
and are guaranteed for so long as you own 
your S-line. 

e••• 433 

Box 535  specs and prices. 
Tal mage, CA 95481  (707) 462-6882 

SKYTEC 
Write or phone for 

GO MOBILE WITH YOUR H.T.! 
Model I —Icom IC-2A11, Etc. 
Model K•1 for TR-2500 
—slides on bottom of radio 

Guatanteed! 

Model K—TR•2400; 
—powered thru battery plug 

Model N— FT-208R 
Model 1—Simple mod for Tempo 

NOW FOR FT-208R & TR-2500 

Model V—FT-207R. 
—Ms into battery compartment 

•A unique battery eliminator' 
HANDI•TEK Regulator allows 
constant hand-held operation 
from auto DC or base supply 
with no nicad drain and 
WITHOUT RADIO MODIFICA. 
TION! $24.95 PPD in USA. CA 
add 91.50 Sales Tax. 

HANDI-TEK 
P.0 BOX 2205, LA PUENTE, CA 91746 

RED HOT SPECIALS!! 

AZDEN PCS-3000 
2-meter Transceiver  $285.00 

AZDEN PSC-300 
Handheld Transceiver  288.00 

KDK 2025A MK II w/TT mike  289.00 
JANEL OSA-5 2-meter Preamp  38.50 
BEARCAT 20-20 Scanner  289.00 
KANTRONICS FIELD DAY II 
Codereader  380.00 

All MFJ  12% oft list price 
TEN-TEC Argosy HF Transceiver  489.00 
TEN-TEC Delta HF Transceiver  738.00 
TEN•TEC Omni C HF Transceiver  1040.00 
New SANTEC 144 2-meter Handheid 297.00 
New SANTEC 440 Handheld  327.00 
AEA MORSEMATIC Keyer  187.00 
KANTRONICS 
MINI CODEREADER SET  249.00 

KANTRONICS 
COMPUTER INTERFACE 165 00  

Ben Franklin Electronics 
115 ,, N Main  Hillsboro KS 67062 

316-947-2269 
439 

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. 

INDEPENDENT 

CRYSTAL SUPPLY COMPANY 
P.O. Box 183 

Sandwich, Ma. 02563-0183 

(617) 888-4302 

ITS 
INCREDIBLE! 

Master code or upgrade in a matter of days 
Code Quick is a unique breakthrough 
which simplifies learning Morse Code. 
Instead of a confusing maze of dits and 
dahs, each letter will magically begin to call 
out its own name! Stop torturing yourself! 
Your amazing kit containing 5 power 
packed  cassettes,  visual  breakthrough 
cards and original manual is only $39.95! 
Send check or money order today to 
WHEELER APPLIED RESEARCH LAB, 
P.O. Box 3261, City of Industry, CA 91744. 
Ask for Code Quick #103, California 
residents add 6% sales tax. 

One User Comments: 
"First new idea in code study and the darn 
thing works! So much fun you don't realize 
how much you're learning." 

M.S. Greneda, Miss. 

Hundreds of satisfied customers! 
You can't lose! Follow each simple step. You 
must succeed or return the kit for a total 
immediate refund! 

Subscription 
Probiem? 

73 Magazine does not keep subscrip-

tion records on the premises, there-

fore calling us only adds time and 
doesn't solve the problem. 

Please send a description of the 
problem and your most recent ad-
dress label to: 

73 Magazine 

Subscription Dept. 
PO Box 931 

Farmingdale, NY 11737 

Thank you and enjoy your subscription 

this publication 
is available in 
microform 

University Microfil ms International 

300 North Zeeb Road 
Dept PR 
Ann Arbor. MI 48106 
U 5 A 

18 Bedford Row 
Dept P R 
London, WC1R 4EJ 
England 

PRESERVE 

V.1,-AA 2.11A-t. 

BINDERS  & 

FILE CASES 
Keep your issues of 73 Magazine together. handy 
Ind protected in handsome and durable library files 
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. S5 95 each. 3 for $17 00. 
6 for $30 00 

Hinders Each binder holds 12 issues and opens 
flat for easy reading $7 50 each. 3 for $21 75. 
6 for $42 00 

iPostage 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 0 Box 5120 
Philadelphia, PA 19141 
Allow 4 to 6 weeks for delivery 
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GIMPOLE GP-81 NEW AUTOPATCH 
Of 

3 nano, Port. 

Pulley •ssemble 

Alumonum Pole 

Assembly 10 It long 

2 0 0  

Clomp Assembly 

Too methods of 
'nachos. , the 113 Eau pmen 
GINPOLE are ay.loble. 

Method II Purchase GP 81- Prt GIMPOLF 
Includes pulley ond ii ma ottembloes 
Phuh can easoly be silo ped UPS 

The customer 'road...set he 
la save shipp=no ,00 R. ommended pipe 
also/Imam 1  2 0 0' electroca/ 

mechannal win , also elerred to as 

1  E PA T however a sae toble substetute 
may be used 

GP 81-Kit 1129 SO 

NE W! 

GP -81 GINPOLE 
1.1, all popular towers I 0 D to 

1 = 0 D legs 

Strong welded steel constructron 

Hot draped plated 

Deed 1.11 tested at 120 lb. 

Will last a Illetime 

Method 12, Purchase GP 81-1 GIMPOLE 
Assembly Ta me GINPOLI shamed Motor  ,n 474 
Frembt FOB Oak Lawn K. $129 SO 

VISA 

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. 

RF MODULATORS 

CORPORATION 

100 EAST MONTAUK HIGHWAN 

LINDENHURST, NEW YORK 11/I,1 

S mall Size 

P. • 3 a 0„,, 49.95  
• CRYSTAL CONTROLLED FOR STABILITY 

• IC CIRCUITRY FOR EXCELLENT RELIABILITY 

• EXTERNALLY SWITCHED FOR CHANNELS 30,4 

The VM-1000 RF Modulator is the same type arm 
quality of those found in todays video tape recorders 
has convenient phono lacks for video arid audio inputs arm 
has a standard F type connector tor RF output Powei 
supplied by an AC to DC power pack which is in, , •• 

Call NOW for more information and for quantity dis, 

JJT DISTRIBUTING v.25 
17210 Yukon Ave.. Suite #1 
Torrance, Calif. 90504 

Call COD Orders to: (213) 515-6800 

e.mpli Issue 
only $2.50 
ppD 

OUR I STH YEAR 

AMATEUR TELEVISION 
MAGAZINE 115 

OR TH1- SPE( IALIZED COMMUNICATION RADIO AMATEUR" 

1/2 year 
1 year 
2 year 
3 year 

Surface  Surface 
U S./Canada  All 
Mexico  Foreign 
S 10.00  S 13 00 
S 20.00  $26.00 
S 38.00  $50.00 
S 56.00  S 74.00 

A TV.SSTVFAX.RTTY-Satellites-EME 
Microwave and Computers. 

Airmail 
Central 
S. America 
20 00 

S 40.00 
$ 78.00 
$11600 

Airmail 
All Other 
Foreign 
2300 

$ 46.00 
$ 90 00 
S134 00 

Published 12 times per year by Mike Stone WBOOCD 
P.O. Box H, Lowden, Iowa 52255 0408 

You can pay more — 
But you can't get more! 

Model III 16K 

$839 
Model III 48K 
2 disc & RS232C 
$2100 
BUY DIRECT. These are lust a few of our great 
offers which include Printers. Modems, Com-
puters, Peripherals, Disc Drives. Software and 

more.  call TOLL FREE I-800443-8120 

L-
Color Computer 4K 

$310 
w/16K Ext Basic 
$459 

We have the lowest 

w  Write for your plus arranteed prices 
possible fully 

tree catalog 
and a full complement 245A Great Rood 
of Radio Shack Software   Littleton. MA 0146.0 } 

17 . 486  3193 

c°.1131"der 

444 

QUALITY MICROWAVE SYSTEMS 
2100 TO 2600 MHz ANTENNAS 

MINIMUM 34 db GAIN OR GREATER 
S149 95 Complete System as pictured 

(6 month warranty) 
Down Converter (Probe Mntd.) 
assembled & tested  $59.95 

Down Converter (Chassis Mtnd.) 
assembled & tested  $59.95 

Power Supply. assembled & tested  $49.95 
Down Converter PC board, 
with parts, unassembled & Data  $39.95 

Data Information (Plans)  $9.95 
Send cash, check 
or money order to: 

Phillips-Tech 
Electronics 
Dept. SP-73  421 
P.O. Box 33205 
Phoenix, 
Arizona 85067 
For special quantity 
pricing. C 0.D.'s, 
Masfercharge, 
and VISA call: 

(602)274-2885 

No w at last, an autopatch desiged for the 

sophisticated FM Amateur. "Private Patch" 
works through existing repeaters as well as 

si mplex. Gives you access to your ho me 

phone  within  the coverage area of any 

selected repeater. "Private Patch" requires 
no modifications to your base F M transceiver. 
Connects only to MIC and speaker jacks. Con-
versation is very natural because "Pri‘ tie 
Patch" does not use the sa mpling tech 
C W ID sends your call. Five digit owner pro-

gra m mable access code and operator/long 

distance inhibit protect your phone bill. Self 

contained  AC supply.  No tone encoders 

required. All C M OS digital logic, no analog 

timing used. Co mpare our standard features. 

Send  for-  additional  infor mation. 

Available in spring. 

AUTO CONNECT 
22640 Ellin wood Drive  i3o 

Torrance, Calif. 90505 

FREE Fag 
OF THE WORLD'S FINEST 

Govt. SURPLUS 
ELECTRONIC 
EQUIP MENT 
New BARGAINS . . . New ITEMS! 

Name   

Address   

City   
State    Zip   

Mall Coupon for Your FREE Copy  Dept. 73 

"Ouality Surplus Since 1947 - • Use VISA or Maslerctrarge' 

F AI R R A DI O S ALE S 
1016 E EUREK A • Bo.  110 5 • LI M A  01110 • 451303 

Have Your Own 

PERSONAL 
ELECTRONIC SWAPMEET 

Delivered Every Month 

ONLY s5.00 

FOR 12 Issues OF 
Nuts & Volts Magazine 

Send To: 

NUTS & VOLTS 

P.O. BOX 1111 

PLACENTIA, CA 92670 

(714) 632-7721  ' 137  
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6 

NUTS & VOLTS 
BUY • SELL • TRADE ELECTRONICS 

Have Your Own 

PERSONAL 
ELECTRONIC SWAPMEET 

Delivered Every Month 

ONLY 5. 00 

FOR 12 Issues OF 

Nuts & Volts Magazine 

Send To: 

NUTS & VOLTS 

P.O. BOX 1111 

PLACENTIA, CA 92670 

(714) 632-7721  ,137 

DIGITAL DISPLAY 

max 
NEW TAESLI CONVERTED FOR FT10 
FR101 TS520 TS900. PLUG INTO EXTER-
NAL VFO JACK AND GO. 5 ACTIVE DIG 
TO 10HZ. REAR PANEL 10HZ DEFEAT 
SWITCH. 3/8" RED LED. 1 3/8H. 4 1/2 W. 6 
1/2. 
SEND MOD. NO.  + US MO $120 
EXTERNAL VFO USED: ADD $5 FOR 
DOUBLE PLUG/JACK. 
ALSO WORK ON FT 620B FT221 R599 
1599 HW101 SB102 ETC WRITE FOR IN-
STALLATION INFO. WITH MOD. SER. NO. 
FT620B UNIT WITH KIT $125 INCLUDES 
ALL PARTS. INFO 
DUTY & POST PAID 6 MOS WARP 

G R A N D SYSTEMS 20352 40A AVE 

LANGLEY BC CANADA V3A2Y8 

(604) 530-4551  '" 

FREE CATALOG 

Vuk,g7-. 
-  2 

CATALOG OF 

NE W! 

HARD-TO-FIND 

PRECISION TOOLS 

354 

Also contains test equip ment 
plus wide selection of 

tool kits and cases 

Jensen's new catalog is jam-packed with 
more than 2000 quality items. Your single 
source for hard-to-find precision tools and 
tool kits used by electronic technicians, 
scientists, engineers, instrument mechan-
ics, schools, laboratories and government 
agencies. Send for your free copy today! 

0 jE N S E N T O OL S INC. 
1230 S PRIEST DR TER VE AZ 85281 

C.B. SPECIAL 
(Repeat of a sell out) 

CONVERT THESE TO 
10 METER FM 

New Hy.Gain 40 Channel printed Circuit 

boards assembly (Squelch pot  volume 
control and channel switch not included) 
Boards sold as is Di mension 6 X6-

1-9 pcs $7.50 Si. 
10-49 pcs 06.50 ea. 
iWnile quantities ash 

REMOTE 40 CHANNEL C.B. 
Remotes have a metal frame  Speakei 

plastic case and control mic not included 

Sold as is  $14.95 ea 

C.B. BARGAIN 
C B boards missing parts or damaged 

Can be used for spare parts Buy several. , 

$3.50 ea 
Order infor mation  Please add S4 CIO tor 

S/11 via UPS COD S accepted for orders 

totaling S50 00 or more Florida residents 
acid 4.0 sales tax Minimum order St 5 00 
Foreign Orders US funds only add 20°0 for 

STH MASTER CARD and VISA accepted 

Surplus Electronics C orp. 
7294 N W 541h St. 

Mia mi FL 33166 

P.H.9 305-887-8228 

SYNTHESIZED 
SIGNAL GENERATOR 

MODEL 
$610011 

MADE IN  $349.95 
USA  plus shipping 

• Covers100 to 185 MHz in 1 kHz steps with thumb 
wheel dial • Accuracy 1 part per 10 million at all fre-
quencies • Internal FM adjustable from 0 to 100 kHz 
a1 a 1 kHz rate • Spurs and noise at least 60 dB be-
low carrier • RF output adjustable from 5-500 mV at 
50 ohms • Operates on 12 Vdc @ 1/2 Amp • Avail-
able for immediate delivery • $349.95 plus shipping 
• Add-on Accessories available to extend freq. 
range, add infinite resolution, voice and sub-audible 
tones. AM. precision 120 dB calibrated attenuator 
• Call for details • Dealers wanted worldwide. 

VANGUARD LABS .°311  
196-23 Jamaica Ave., Hollis, NY 11423 

Phone: (212)468.2720 

YAESU FT-207R OWNERS 
AUTO SCAN M ODULE AND BATTERY 

SAVER KIT 

15 minutes to in-
0) 

C) 
C.) 
cdo 

25 

ao 
:o 
-J 

CC 
c)  e ty  FT-207R BATTERY SAVER KIT 
14- 0. !I-7  MODEL 8S-1 $14.95 
w 

No more dead batteries due to memory back-
EE  up 
zt '30°A less power drain when squelched 

*- 'Simple to install; step-by-step instructions 
and parts included 

'4 niA memory backup reduced to 500 AA 
'45 milk receiver drain reduced to 30 niA 
'Improved audio fidelity and loudness 

stall: scan restarts 
when carrier drops 

oft:  busy  switch 

controls automatic 
scan on-off;  in-

cludes module and 
instructions 

M odel A S-1. $25.00 

ENGINEERING CONSULTING 
P.O. Box 3966 

ANAHEIM, CALIFORNIA 92803 

Automatic 

TR-2400   Band Scanner 

' Kenwood TR.2400 stops and locks on busy, or stops 
Ind resumes when carrier drops  Controlled by key-

! ard. no switches to add installs easily inside rig. Six 
mole connections, no modifications  Does not use 

,oace provided for PL 
Assembled -$24 95  Kit -$14 95 

TR.9000 Memory Scanner 
Kenwood TR-9000 scans 5 memory Channels Stops 

busy and resumes when carrier drops Uses existing 
, tr015. No switches to add Installs easily inside rig 
,i.e product review Sept issue 73 Magazine 
sSentnied  S39 95 

IC-280 Sand Scanner-$29.95 
Memory Scanner-$39.95  both for $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 instructions 

• All scanners ASSEMBLED 8. TESTED lexcept kill 
' Satisfaction Guaranteed' 

check or money order to 

GISCGAN 
ii148 W  Mary Ann Rd . Antioch. IL 60002 

t.tCle ft 50 postage & handling' 

',015 res include  state tax 
r.27 

L (  1 11 1E1) IN I 1.11 ‘.% I  

NO HUGE AO JUST SAVINGS FOR YOU 

ON 

CUSHCRAFT, HUSTLER, LARSEN, UNADILLA. BELDEN. 
COPPERWELD. SIGNALCRAFTER. PALOMAR, NYE VIKING 
TRIONYX, TRAC,JANEL. BENCHER. VIBROPLEX. 

AMPHENOL, GOULD. DURACELL, WELLER AND OTHERS 

OSL'S CUSTOM MADE  ALL CRYSTALS from $4.00 

M 10 MMer conversions 

by CERTIFIED COMMUNICATIONS 

Your rig from $45 New horn us from SI 79 

SEE US AT OVER 70 SHOWS A YEAR, CALL OR WRITE FOR QUOTE 

CATALOG INFORMATION (EL SAMPLES 150 centsI 

CALL COLLECT TO ORDER 

ITS WORTH YOUR WHILE TO CHECK WITH US. 

SEE YOU AT GREENVILLE, ROCHESTER, KNOXVILLE 
CADILLAC. MiNNEAPOLiSxm OTHERS 

r 321  w" 
I 1111111 Ii 15.11 IAN 5114r5 ‘I 

V1.11.11, 11616, 9211 'IS. 

A LI VII P L AI E T T E l l 

(AMP LET TER) n.  1. An Amateur Radio 
publication devoted to the design, con,! , 
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 0 Tips 
IV Feature Article 
V AMP-LETTER TRADER 

Have parts to sell? 
Run an ad in the 
AMP-LETTER TRADER. 
Subscriber rate is 
IOC per word. 

The AMP-LETTER believes that homebrewing 
an amp can be fun, educational, and half 
as costly as buying a commercial amp. 

A one year subscription to the AMP-LETTER 
is $1°.00/year (17 issues).  Mention "73" 
Magazine and you may subscribe at the specia 
one time rate of $15.00/year. 

DON'T MISS A SINGLE ISSUE OF THE AMP-LETTER 

AMP-LETTER 
Rh? Bo. 390  97 
Thompsonville,  IL 62 90 

Place an 
ad, ICc/word 

Send $2.00 for a sample copy. or $15.00 
for a full  year of the AMP-LETTER. 
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oi4 - YOUR-

  TRADE IN  / / 
TRADE YOUR EQUIPMENT ON 

NEW or USED 

CALL TOLL-FREE 
1-800-325-3636 
FOR THE BEST DEAL ON: 

DRAKE 

8340 42 (M VP Blvd • P 0 Box 28271 • St Louis, N10 63132 

MasterCard 

....See List 01 Advertisers on page 130 
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eNcit 
electroiruc* 

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 1/2 dB. Hybrid IC's are used for 
the gain stages. 

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 i2 single audio boards) 

(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 

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 
19 
20 
24 
26 
29 
30 
31 

36 
37 
38 
39 
40 
44 
45 
46 

47 
48 
49 
50 
51 
52 
53 
54 

55 
56 
57 
58 
59 
60 
61 
62 

63 
64 
65 
67 
68 
69 
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Start taking calls in curious places with the 

revolutionary, new Cordless  ie211 ® Phone. 
Special Purchase—The 64ei te Cordless Telephone! 

We are pleased to announce the Escort Mark III is now available 
at special pricing. We bought the manufacturer's entire inventory --

and we are passing the savings on to you! 

The Escort Mark III was originally designed to retail for $199.95. Now, we 
suggest a retail price of $169.95 to $189.95. Or, you can move them 

out at $149.95. In any event, you'll like the profit margins. 

QUANTITY  DEALER PRICE  GROSS PROFIT AT $149.95 

1-2 units  69.75 each  53% 
3-5 units  64.50 each  57% 
6-11 units  62.50 each  58% 
12-23 units  60.75 each  59% 

On all orders of 12 or more, we pay the freight! This is your opportunity 
to stock up for the Christmas buying season. These are ideal gift 

items, that will really move out! 

ESCORT MARK III SPECIFICATIONS 

VHF DUPLEXERS 
This duplexer was made for RF Harris Mobile 

Phones and Two Way Radios. These duplex-
ers can be used in any mobile phone or two 
way radio system, along with having the ca-

pabilities to be modified for UHF use. The 

physical dimensions are 3 3/5" Long, 4 2/5" 

Wide, and 1 1/10" Deep. The arSproximate 

weight is 18 oz./1 lb. 2 oz..  PRICE $74.99 

• Operates as a regular telephone on touch-tone or 
rotary dial systems 

• Range up to 300 feet 

• Ni-Cad rechargeable batteries included 
in telephone 

• Charger built into base transmitter 

• Simple plug-in installation! 

• High-performance antenna 

• Full duplex, answer and dial out 

• Full FCC approval 

Exactly As Shown 

Toll Free Number 

8°0-52 " 18°  P I GI tf eleCtrO MCS 
(For orders only) 

40-o_ 

• 

HOW WE CUT THE CORD. 
The new Cordless Phone 
works on a simple, 
highly sophisticated principle. 
A small base station plugs into 
your regular phone jack, and 
an electrical wall outlet. The 
base station then transmits 
any in- or out-going call to the 
handheld receiver, anywhere 
up to 300 feet. 

See Lest of Adverfosers on page 130 
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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 
Tyco/CD 

Motorola 
PTI 
PTI 
CD 

FEC-103-2 
001019880 

4884863601 
5350C 
5426C 
A10300 

7.8MHz 
10.6935 
10.7MHz 2 pole 15KHz Bw. 
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) 

Motorola #48D84396K01 

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-84/CFU455I 
LF-B6/CFU455H 
LF-C18 

Tokin  CF455A/BFU455K 
Matsushira  EFC-L455K 

455KHz 
455KHz +- 5.5KHz 
455KHz +- 7KHz 
455KHz +- 5.5KHz 
455KHz +- 1.5KHz 
455KHz +- 1KHz 
455KHz +- 1KHz 
455KHz +- 3KHz 
455KHz 
10.7MHz 
10.7MHz 
455KHz 
455KHz 
455KHz +- 1KHz 
455KHz +- 1KHz 
455KHz 
455KHz +- 2KHz 
455KHz 

ROTRON MUFFIN FANS Model Mark 4/MU2A1 
These fans are new factory boxed 115vac at 14watts 50/60cps. 
CFM is 88 at 50cps and 105 at 60cps. 

Impedance Protected-F 

$ 2.40 
6.65 
6.65 
8.00 
2.90 
2.90 
2.90 
4.35 
2.40 
2.67 
10.00 
5.00 
5.00 
5.80 
5.80 
10.00 
4.80 
7.00 

$7.99 

'SPECTRA PHYSICS INC. Model 088 HeNe Laser Tubes. 
Power output 1.6mw.  Beam Dia. .75mm.  Beam Dir. 2.7mr.  8Kv starting voltage 
68K ohm lwatt ballast  1000vdc +-100vdc  3.7ma.  TUBES ARE NEW $59.99 
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"AMPLIFIERS", 

AVANTEK LOW NOISE AMPLIFIERS 

Models  UTC2-102M  AP-20-T  AL-45-0-1  AK-1000M 
Frequency Range  30 to 200MC  200 to 400MC  450 to 800MC  500 to 1000MC 
Noise Figure  1.5dB  6.5dB  7dB  2.5dB 
Voltage  +15vdc  +24vdc  -6vdc @ +12vdc  +12vdc @ -12vdc 
Gain  29dB  30dB  30dB  25dB 
Power Output  ldB Gain +7dBm  ldB Gain +20dBm  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, fl 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,d8 One Octave From Band Edge  5.3Typ./7.5Max. Total Range 6.5Typ./8.5Max. 
Isolation, 0 Lower Band Edge To One Decade Higher (LO-RF/LO-IF)  60Typ./50Min. Mid. Range 
(LO-RF/LO-IF)  50Typ./35Min.  Upper Band Edge To One Octave Lower (LO-RF/LO-IF)  35TYP./ 
25Min. 
Price  $11.99 

Hewlett Packard Linear Power Microwave RF Transistor HXTR5401/35831E 

Collector Base Brakedown Voltage at Ic=100ua  35volts min. 
Collector Emitter Brakedown Voltage at Ic=500ua  30volts min. 
Collector Cutoff Current at Vcb=15v  100ua max. 
Forward Current Transfer Ratio at Vce=15v,Ic=15ma  15min,40typ,125max 
Transducer Power Gain at Vce=18v,Ice=60ma,F=2GHz.  3dBmin,4dBtyp 
Maximum Available Gain at Vce=18v,Ic=60ma,F=1GHz/F=2GHz  14dB typ,8dB typ 
Price  $29.99 

Motorola RF Power Amplifier Modules 

Model  MHW612A  MHW613A  MHW710  MHW720 
Frequency Range  146 to 147MHz  150 to 174MHz  400 to 512MHz  400 to 470MHz 
Voltage  12.5vdc  12.5vdc  12.5vdc  12.5vdc 
Output Power  20watts  30watts  13watts  20watts 
Minimum Gain  20dB  20dB  19.4dB  21dB 
Harmonics  -30dB  -30dB  40dB  40dB 
RF Input Power  400mw  500mw  250mw  250mw 
Price  $57.50  $59.80  $57.50  $69.00 

Toll Free Number 
800-528-0180  M VI I t ! electromcg 
(For orders only) 
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*May Be Other Brand Equivalent 

Toll Free Number 
800-528-0180 
(For orders only) 

"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 
5.50 Typ. 6.5dB Max. fI DC to 1125MHz fL fR 

fI 880MHz fL fR 
SSB Noise Figure  fR 3.7 to 4.2GHz 

4.9 0 Typ. 6d13 Max. fl 30 to 1125MHz fL fR 
5.5dB Typ. 6.50 Max. fI 880MHz fL fR 

Isolation 
fL at R 
fL at I 

Conversion 
Flatness 
Third Order Input 
Group Time Delay 
VSWR 

30dB 
25dB 
200 
15dB 

Compression 

Min. 40d13 Typ.  fL 2.8 to 5.35GHz 
Min. 30dB Typ.  fL 4.5 to 5.35GHz 
Min. 30dB Typ.  fL 3.6 to 4.5GHz 
Min. 25dB Typ. fL 2.8 to 3.6GHz 
la Max. fR Level +2dBm 

$100.00 

.2d13 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 
L-Port  1.25:1 Typ.  2.0:1  fL 2.8 to 5.35GHz 
R-Port  1.25:1 Typ.  2.0:1  fR 3.7 to 4.2GHz fL fR 

1.4 :1 Typ. 2.0:1 fR 3.7 to 4.2GHz fL fR 
I-Port  1.5 :1 Typ.  2.0:1 fI=100MHz 

1.3 :1 Typ.  2.0:1  f1=500MHz 
1.8 :1 Typ. 2.5:1 fI=1125MHz 

SGS/ATES RF Transistors  
Type.  BFQ85 
Collector Base V  20v 
Collector Emitter V 15v 
Emitter Base V  3v 
Collector Current  40ma 
Power Dissipation  200mw 
HFE 40min. 200max. 
FT  4GHZ min. 5GHz 
Noise Figure  1GHz 3c1B Max. 
Price  $1.50 

BFW92 
25v 
15v 
2.5v 
25ma 
190mw 
20min. 150max. 

max.1.6GHz Typ. 
500MHz 4dB Typ. 
$1.50 

Motorola 
MRF901 
25v 
15v 
3v 
30ma 
375mw 
30min. 200max. 
4.5GHz typ. 
1GHz 2dB Typ. 
$2.00 

RF Transistor 
2N6603 
25v 
15v 
3v 
30ma 
400mw 
30min. 200max. 
2GHz min. 
2GHz 2.9dB Typ. 
$10.00 

National Semiconductor Variable Voltage Regulator Sale 111111111  

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 

AgGitz 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.  .60(t each 
13pf  25pf  32pf  43pf  120pf  820pf  11 to 50pcs.  .50t each 
14pf  27pf  33pf  62pf  180pf  51 to 100pcs. .40t 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  AgGIU electroivcs 
800-528-0180 
(For orders only) 

, 

:See  ,s1  t AgvertIserc or page 130 
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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 
SK636B  Chimney 
SK640  Socket 
SK646  Chimney 
SK711A  Socket 
SK740  Socket 
SK770  Socket 
SK800A  Socket 
SK806  Chimney 
SK900  Socket 
SK906  Chimney 

124-113  Bypass Cap. 
122-0275-001  Socket 
(For 4-250A,4-400A,3-400Z, 
3-500Z) 

$ 7.70 
45.00 
26.40 
27.50 
55.00 
192.50 
66.00 
66.00 
150.00 
30.80 
253.00 
44.00 

$ 10.00 

10.00 
2/$15.00 

CHIP CAPACITORS  

.8pf 
1pf 
1.1pf 
1.4pf 
1.5pf 
1.8pf 
2.2pf 
2.7pf 
3.3pf 
3.6pf 
3.9pf 
4.7pf 
5.6pf 
6.8pf 
8.2pf 

PRICES:  1 to 10 - 
11 to 50 - 
51 to 100 - 

lOpf  100pf* 
12pf  110pf 
15pf  120pf 
18pf  130pf 
20pf  150pf 
22pf  160pf 
24pf  180pf 
27pf  200pf 
33pf  220pf* 
39pf  240pf 
47pf  270pf 
51pf  300pf 
56pf  330pf 
68pf  360pf 
82pf  390pf 

.99 

.90(t 

.80 

430pf 
470pf 
510pf 
560pf 
620pf 
680pf 
820pf 
1000pf/.001uf* 
1800pf/.0018uf 
2700pf/.0027uf 
10,000pf/.01uf 
12,000pf/.012uf 
15,000pf/.015uf 
18,000pf/.018uf 

101 to 1000  .60(t  * IS A SPECIAL PRICE:  10 for $7.50 
1001 & UP  .35,t  100 for $65.00 

1000 for $350.00 

WATKINS JOHNSON WJ-V907: Voltage Controlled Microwave Oscillator  $110.00 

Frequency range 3.6 to 4.2GHz, Power ouput, Min. 10dBm typical, 8dBm Guaranteed. 
Spurious output suppression Harmonic (nfo), min. 20dB typical, In-Band Non-Harmonic, min. 
60dB typical, Residual FM, pk to pk, Max. 5KHz, pushing factor, Max. 8KHz/V, Pulling figure 
(1.5:1 VSWR), Max. 60MHz, Tuning voltage range +1 to +15volts, Tuning current, Max. -0.1mA, 
modulation sensitivity range, Max. 120 to 30MHz/V, Input capacitance, Max. 100pf, Oscillator 
Bias +15 +-0.05 volts @ 55mA, Max. 

Toll Free Number 
800-528-0180 
(For orders only) 

41111t, electrogps 
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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/4021  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 
4CX2508/7203  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 

NOTICE ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE 

Toll Free Number 
800-528-0180 
(For orders only) 

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 

613K4C 
6DQ5 
6FW5 
6GE5 
6GJ5 
6HS5 
6JB5/6HE5 
6JB6A 
6JM6 
6JN6 
6JS6B 
6JT6A 
6KD6 
6K66/EL505 
6KM6 
6KN6 
6L F6 
6LQ6 
6LU8 
6LX6 
6ME6 
12JB6A 

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 

111111 1 111 11 111 ti III 11 11 11 II 11 11 till 

MgGitz electromcs, 
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TEKTRONIX OSCILLOSCOPES 

MODEL 453 Portable 50 MHz 
Dual Trace 

MODEL 453A Portable GO MHz 
Dual Trace 

MODEL 454 Portable 150 MHz 
Dual Trace 

MODEL 454A Portable 150 MHz 
Dual Trace 

MODEL 455 Portable 50 MHz 
Dual Trace 

MODEL 475 Portable 200 MHz 
Dual Trace 

MODEL 475A Portable 250 MHz 

Dual Trace 

MODEL 7514 Storage Oscilloscope 

with a 7A15A and a 7A15AN 11 Amplifier 
and a 7850 Time Base 

MODEL 57701 Storage Curve Tracer 
with a 177 adapter 

MODEL 577D2 Curve Tracer 
with a 177 adapter 

Tektronix Lab Cart Model 3  S 316.00 

PRICE 

$1200.00 

$1400.00 

$1800.00 

52000.00 

$1800.00 

52640.00 

$2940.00 

$3500.00 

$3233.00 

52796.00 

MODEL 547 50 MHz Bench Scope. 
With a 1A1 Dual Trace 
With a 1A2 Dual Trace 
With a 1A4 Quad Trace 

With a 1A5 Differential 

With a 1A6 Differential 
or with 1 of each above 

MODEL 545 30 MHz Bench Scope 
with a CA Dual Trace 

MODEL 545A 30 MHz Bench Scope 
with a CA Dual Trace 

MODEL 544 50 MHz Bench Scope 
with a CA Dual Trace 

MODEL 543A 33 MHz Bench Scope 

with a CA Dual Trace 

HEWLETT PACKARD OSCILLOSCOPES 

MODEL 180A Main Frame. 

MODEL 180E Main Frame. 

MODEL 181A Main Frame. 

MODEL 182A Main Frame. 

MODEL 183A Main Frame. 

MODEL 180 SERIES PLUG-INS 

1801A Dual Trace 50 MHz 

1803A Differential 

1804A Quad Trace 50 MHz 

1807A Dual Trace 50 MHz 

1815A TDR/Sampler with a 1816A DC to 4 
GHz 

1821A Time Base & Delay Generator 

1822A Time Base & Delay Generator 

1831A Direct Access 600 MHz • 

1840A Time Base & Delay Generator ' 

1841A Time Base & Delay Generator • 
• For 183A Only ' 

TELEOUIPMENT MODEL 083 Oscilloscope 

Dual Trace Portable 50 MHz With a V4 and S2A Plug•In  $1200.00 

$ 722.50  DUMONT MODEL 1062 Oscilloscope 

$ 637.50  Dual Trace 65 MHz portable.  $ 750.00 
$ 872.50  TEKTRONIX 

$ 722.50  MODEL RM565 Dual Beam Oscilloscope 

5 612.50  10 MHz with a 3A6 Dual Trace and a 3A72 Dual Trace $1107.50 

$1667.50  MODEL 549 Storage Oscilloscope 

Bench 50 MHz with a CA Dual Trace  $1000.00 

MODEL 647A Oscilloscope 

Bench 100 MHz with a 10A2 Dual Trace 

S 437.50  and a 11B2A Time Base  51200.00 

ORDERING INSTRUCTIONS 
DEFECTIVE MATERIAL: All claims for defective material must be made within sixty (60) days after receipt of 
parcel. All claims must include the defective material (for testing purposes), our invoice number, and the date 
of purchase. All returns must be packed properly or it will void all warranties. 

DELIVERY: Orders are normally shipped within 48 hours after receipt of customer's order. If a part has to be 
backordered the customer is notified. Our normal shipping method is via First Class Mail or UPS depending on 
size and weight of the package. On test equipment it is by Air only, FOB shipping point. 

FOREIGN ORDERS: All foreign orders must be prepaid with cashier's check or money order made out in U.S 
Funds. We are sorry but C.O.D. is not available to foreign countries and Letters of Credit are not an acceptabl 
form of payment either. Further information is available on request. 

HOURS: Monday thru Saturday: 8:30 a.m. to 5:00 p.m. 

INSURANCE: Please include 25¢ for each additional $100.00 over $100.00, United Parcel only. 

ORDER FORMS: New order forms are included with each order for your convenience. Additional forms are 
available on request. 

POSTAGE: Minimum shipping and handling in the US, Canada, and Mexico is $2.50 all other countries is $5.00. 
On foreign orders include 20% shipping and handling. 

PREPAID ORDERS: Order must be accompanied by a check. 

PRICES: Prices are subject to change without notice. 

RESTOCK CHARGE: If parts are returned to MHZ Electronics due to customer error, customer will be held 
responsible for all extra fees, will be charged a 15% restocking fee, with the remainder in credit only. All returns 
must have approval. 

SALES TAX: Arizona must add 5% sales tax, unless a signed Arizona resale tax card is currently on file with 
MHZ Electronics. All orders placed by persons outside of Arizona, but delivered to persons in Arizona are sub-
ect to the 5% sales tax. 

$ 412.50 

650.50 

$ 475.50 

PRICE 

5 675.00 

$ 750.00 

$1000.00 

$ 900.00 

$1000.00 

495.00 

$ 775.00 

$ 795.00 

$ 375.00 

$1500.00 

495.00 

525.00 

200.00 

$ 450.00 

675.00 

SHORTAGE OR DAMAGE: All claims for shortages or damages must be made within 5 days after receipt of 
parcel. Claims must include our invoice number and the date of purchase. Customers which do not notify us 
within this time period will be held responsible for the entire order as we will consider the order complete. 

OUR 800 NUMBER IS STRICTLY FOR ORDERS ONLY 
NO INFORMATION WILL BE GIVEN. 1-800-528-0180. 
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FAIRCHILD VHF AND UHF PRESCALER CHIPS 

95H9ODC  350MC Prescaler divide by 10/11 

95H91DC  350MC Prescaler divide by 5/6 
11C9ODC  650MC Prescaler divide by 10/11 

11C91DC  650MC Prescaler divide by 5/6 
11C06DC  UHF Prescaler 750MC D Type Flip Flop 

11C05DC  1GHz Counter Divide by 4 

(Regular price $75.00)  50.00 

11C01FC  High Speed Dual 5/4 Input NO/NOR Gate  15.40 
82S90  Presettable High Speed Decade/Binary 

Counter used with the 11C90/91 or the 

95H90/91 Prescaler can divide by 100. 

(SigneticS)  5.00 
11C24DC  This chip is the same as a Motorola 

MC4024/4324 Dual TTL Voltage Control 

Multivibrator  3.37 

11C44DC  This chip is the same as a Motorola 
MC4044/4344 Phase Frequency Detector.  3.37 

PRICE 

$ 8.50 
8.50 

15.50 

15.50 

12.30 

GENERAL ELECTRIC CO. GUNN DIODE MODEL Y-2167 

Freq. Gap (GHZ) 12 to 18, Output (Min.) 100mW, Duty (%) 

CW, Typ. Bias (Vdc) 8.0, Type. Oper. (MAdc) 550, Max Thres 

ImAdc) 1000, Max Bias (Vdc) 10.0  $39.99 

VARIAN GALLIUM ARSENIDE GUNN DIODES MODEL VSX-9201S5 

Freq Coverage 8 to 12.4GHz. Output (Min.) 100mW, Bias 
Voltage (Max.) 14vdc. Bias current (mAdc) Operating 550 TYP-

750 Max . Threshold 850 Tup 1000 Max.  $39.99 

VARI-L Co. Inc. MODEL SS-43 AM MODULATOR 
Freq Range 60 10 150MC. Insertion Loss 13dB Nominal, 

Signal Port Imp 50ohms Nominal, Signal Port RF Power 
+ 10dBm Max., Modulation Port BW DC to 1KHZ, Modulation 

Port Bias 1ma. Nominal  $24.99 

AVANTEK CASCADABLE 

MODULAR AMPLIFIERS  Model UTO-504  UTO-511 

Frequency Range  5 to 500 MHz  5 to 500 MHz 

Gain  6dB  15dB 
Noise Figure  11dB  2.3dB to 3dB 

Power Output  + 17dB  - 2dB to 

- 3dB 
Gain Flatness  1dB  1dB 
Input Power Vdc  + 24  + 15 

mA  100  10 
PRICE  $70.00  PRICE  $75 00 

HEWLETT PACKARD 

MIXERS MODELS  10514A 

Frequency Range  2MHz to 500MC 

Input/Output Frequency L & R 

X 
Mixer Conversion Loss (A) 

(B) 
Noise Performance (SSB) (Al 

(B) 

PRICE 

200KHz to 

500MC 

DC to 500MC 
7dB 

9dB 

7dB 

9dB 

$49.99  PRICE 

10514B 

2MHz to 

500MC 

200KHz to 

500MC 

DC to 500MC 

7dB 

9dB 

7dB 

9dB 

$39 99 

FREQUENCY SOURCES, INC MODEL MS-74X 

MICROWAVE SIGNAL SOURCE 

MS-74X. Mechanically Tunable Frequency Range (MHz) 10630 to 

11230 (10.63 to 11.23GHz) Minimum Output Power (mW) 10, Overall 

Multiplier Ratio 108. Internal Crystal Oscillator Frequency Range 

(MHz) 98.4 to 104.0. Maximum Input Current (mA) 400 

The signal source are designed for applications where high stability 

and low noise are of prime concern, these sources utilize fundamen 
tal transistor oscillators with high 0 coaxial cavities, followed by 

broadband stable step recovery diode multipliers. This design 

allows single screw mechanical adjustment of frequency over stan-

dard communications bands. Broadband sampling circuits are used 

to phase lock the oscillator to a high stability reference which may 
be either an internal self-contained crystal oscillator, external 

primary standard or VHF synthesizer. This unique technique allows 
for optimization of both FM noise and long term stability List Price 

is $1158.00 (THESE ARE NEW)  Our Price-4289. 

HEWLETT PACKARD 1N5712 MICROWAVE DIODE 

This diode will replace the MBD101. 1N5711, 5082-2800, 
5082-2835 ect. This will work like a champ in all those 

Down Converter projects  $1.50 or 10310.00 

MOTOROLA MHW1172R LOW DISTORTION 

WIDEBAND AMPLIFIER MODULE. 

Frequency Range. 40 to 300 MHz.. Power Gain at 50MHz 

16.6min. to 17.4max , Gain Flatness ± 0.1 Typ. ± 0.2 
Max. dB.. DC Supply Voltage - 28vdc, RF Voltage Input 

+ 70dBmV  PRICE $29.99 

GENERAL ELECTRIC AA NICADS 
Model 1.4113905HD11 -GI 

Pack of 6 for $5.00 or 60 Cells, 10 Packs for $45.00 
These may be broken down to individual cells. 

ORDERING INSTRUCTIONS 
TERMS: DOMESTIC: Prepaid, C.O.D. or Credit Card 

FOREIGN: Prepaid only, U.S. Funds-money order or cashier's check only. 

C.O.D.: Acceptable by telephone or mail. Payment from customer will be by cash, money order or cashier's 
check. We are sorry but we cannot accept personal checks for CO. D's. 

CONFIRMING ORDERS: We would prefer that confirming orders not be sent after a telephone order has been 
placed. If company policy necessitates a confirming order, please mark "CONFIRMING" boldly on the order. 
If problems or duplicate shipments occur due to an order which is not properly marked, customers will be 
held responsible for any charges incurred, plus a 15% restock charge on returned parts. 

CREDIT CARDS: WE ACCEPT MASTERCARD VISA AND AMERICAN EXPRESS. 

DATA SHEETS: When we have data sheets in stock on devices we do supply them with the order. 

gint 
master charge 
TOO MITI M O M CARO 

electrowc* 

VISA 

.048 

(602) 242-3037 

(602) 242-8916 

2111 W. CAMELBACK ROAD 

Cards   Welcam  PHOENIX, ARIZONA 85015 e A 

Toll Free Number 

800-528-0180 

(For orders only) 
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ELECTRONICS 

FULL LINE ALL PARTS & 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  Phone orders only (800) 538-8196 

947.898261 
741 SOON 
141.902/4 
79.504/1 
741.50514 
74150814 
795109  25  111 
795139  45  1,1458V 
71/5719  09  9,5s0N 
7415209  39 
74152214  g  Zg rA  8, 
7115289  35  98 .5,4 
7415109 
7415339  Lt  1 61577Z  Ot 4  
745390  ,19 /1957011  4 75 
7115719  •5  7,1,00:  682 
74157511  58 
7115909  60  76.05  gy 
7115919  65  75108  1 19 
71/99514  135  75,9707  50 
741510714  40  75,920.9  55 
741617211  5  75191C9  89 
74157119  09 
741.513211  /5 
741.511.1  49 
74151519  75 
74131559  79 
74191579  75 
74E51629  95 
74L91639  95 
71191749  95 
7415191341  700 
79.9227/1  1 19 
741625484  59 
71153679  69 

7488161  190711  765 
740011  19  1943719  375 
7,026  79  11,1318  1 19 
74001  22  1943298-5  7 35 
710916  19  1.1412CR 12 1 35 
74109  19  1.163209 IS 1 35 
71146  55  1913201 5  85 
742011  19  1932018  15 
74309  19  1.14320312  85 
741213  49  193707 15  15 
74459  69  14132N1 5 495 
74479  69  1163249  59 
74488  68  1833 %  99 
71749  35  1834095  I 35 
7475*9  49  183406-8  1 35 
74859  65  193406-12 1 35 
748.7  1 70  18340915 1 15 
749314  35  14414017 24 1 35 
74959  55  71634075  75 
74,09  100  783107 4  75 
747079  30  183401-12  75 
741239  55  183401-79  75 
747259  15  1163401 18  75 
741459  60  116340111  75 
7415(91  1 20  116350  5 SO 
741519  65  01377  029 
711549  1 25  183009  7 00 
711579  55  18381  1 60 
711679  70  18382  1 50 
711619  85  L1,17094  59 
741639  45  7.117239 9  19 
741749  119  L1673311  85 
741759  95  114741C9  35 
741909  1 15  7.487419  35 
7419211  79  1874709  75 
711939  79  1,47407  56 
712219  1 25  1,613339  75 
742189  85  187301  10 
7136 %  65  197305  27 
74 3669  65  1911937  70 
74 3076  65 061370  75 

181458  55 
25 
19 

25  182111  75 
25  182902  25 
it  :1393011  59 

25 
95 
55 

1 30 

29  2, 

M AK 
CA3040  90 
CA MS  1 ID 
C43061  1 80 
09 3562  1 90 
CA311119  340 
11130169AX 34 
1163059  87 
1163079  15 
1.830161  91 
11130911  1 25 
1831199  61 

1126  1 69  UANT1180 
8726  t 95  475 1013  395 
1797  99  Av5 1014  695 
8796  99  3347  695 

9091111111011111111 800. 
2101-1  1 95 17,324  450 
2107 1  65  2532  77 50 
2102444  125 2708  295 
2102414 21.  1 65 271677  a 50 
2104A-4  495 2776 5,99  550 
27019-4  375 82776 5 v077 39 00 

16 50 
2112 2  299 2758 
2114  224 87,74 
2114 10091  250 876, 
21141.4509  217 9795.4 
4776 20019  250 $1554 
847760 8%. 15 40 962523 
9065210  300 .425723 
1195321  9 95 ,e825726 
995330  594 8425729 
751011  895 6,25737 
42004  11 50 7,4 ,34 

39 95 
39 95 
34 95 
19 95 
295 
395 
575 
4 75 
495 
B 75 

9368  3 SO 11125137  11 75 
:410  70  0,  D191577  290 

250  1223  350 

;85 V) D MIC ThR130 0,,,, 007,  250 
41 pal 4094  275 

1
3 :  MO pm 1490, eme 496 
"  101 :7 Wed:  19't 

M165369  1 95 
.,  MMS841  14 45  IC = WI 
10  , ,  79 , W M. TM Urs 11/8111. 

97  mon)  895  P"  11.1! ".  "if  
5 4450  CVO,  895  ,94 ,4  22'., 1 4 1M0' 0180919141 amounts w Mon 
44  116153754991 390   ,4 24  40  Compete ,14 or mama, test pup 

It  '2127.9T 19CA 7: 94  le  20  36  sa 

"  7707  7 50  20  29  10  49 

7', 117 21t1  'a  g  N W 11/154/ 11301. 3 

47j  11,11011110CISSOR  PI  55  741 93 
7 97 6501  695  16  57  26  1 CO 
1 25 65024  ,50  18  57 40  1 59 40 1848800 84 
3 SO 95 "  695  119914 , •44  70 M a PW13 

2 9,35  45,32530  

85  1 19 ° 

787 75 

7:z2  4,0 12v 2S0 rem  19S M CI 250 nve 3 75 
61V 07 GOD , 160 121/ 250 m  295 
61506,77.  9400 1002 41,  97 95 

MANE 
2,5  6522 

3 3 3.5 .6557 
3 . 126007 2 ems 595 170 1 .09  595 

35 6602  . 1265, C7(700 no 495 IN 500 ma  450 5 ,  2 MN 
, 5,  4 Mt 

35 6020  3' LS 7 011:19 19 97  39 , 725007 4e ,  860 121/ 2969_  795 
305  125007 84 ,  80 10 6 9 I2VDC 

15 68 50 3.  240 07 100 Ina 395  300 ,  995 
gy 10164  1 95  0  La..8  3 .7 240 07 KO rro 4 959VDC 500 ma 375 

7 gy II2804  600 "4 910  
3y 80854  a so  .. 

95 2808  18 95 5275,10  '770°  50 23"arn.0.*  .l: 7, en,  726  I I 11;11 
.  240 770  6. 1 M321614  450 
25  m e, pm  5. 1 5795 81114  1 20 
25 280 C70  y gy 2 0100 ION  1 95 
25 2904 CIC  855 2 0,7752  010  396  &sl ur Los 

9880 C 3748348 14(790  aa 280 DANT  75 25 2., 45,1. _9.7  .2, .„.9' 2444172 74 
80388  450  7,175  79 2634 0497  78 75 ' 2,44  _499  ; r 01.704  CA CA 300  75 CC 300 1 25 
97 88.4  13 95  71(192  65  280 DMA  /7 50 5 009,  .272  2T2 19707 Di 7070  CA 2% 1 00 
117010/1  22 00  74C727  90  7804 044.4  27 50 5 7,5  097  3 ,5  01727 Ite  CA CC 503 1 90 
17500.1  13 95  74(905  00 280 5100  13 95 4 ,5 7.793  190  3,5  0174 7 750  CA CC 603 t 49 
10130  995  74(906  75  180.4 510 0 28 95  5..4„  9,I0„  ,3 05,4 140359  CC 357  70 
940XJ0 8 740  7,974  95  190 5701  1500 71  31,,  967  ,' ,440  190503 507  CC CA 503  99 
K17103  950  740422  00  2864 5101  23 90 1,  95 „2 190  4+ " F90503510  CO CA 500  90 
7CL7107  74 25  7,923  50  280 6702  23 95 22  1744  190  ' 95  190(100 807  CC CA 901 2 20 

74(925  75 2164 SID 2 28 95 44490 ,.. ..04 ,474 , 707.92 07441,5  1 25 
CMOS  74C926  95  2806 (IC  17 95 445-2324  7795  7520 Cla m 00030018*  )9 
0040011  25  71C927  95  2900 P10  71, n 1,,,,c.,,, , r,o 7 52 wr, . .. 1,. ...11311 79ea CA 40  99 .  950 
C04001  35  0m . .  9272 
004002  35  3 /5 740913 
CD4006  95  6095  95  :31:  7. 300765-5  7 95 9994770  CC 40  1 20 CA 40  95 

65 00 037 
C040738  g  8097  65 . 24  CC 56  99 

9224  250  8*944740  CC 10  7 20 

C04009  65 4257  44 "76 008C"".250  ' 842"2 95 4141169"*6 400  CA 60  99 

C04010  :t  F P  it 9253  895 08255 

C04013  952 :224  t ;It  7253 50 4090740 11111101011119111104 
Model 9SC 

4 75 Coen CC 60  99 2.4z It •:T,;,3  40 f4.55  

C01015 CD4016  t  r1r, 20 '7: 4 99  7; :55 1116 20Ons Dyna mic RA M  8 5 5 

195504m0 
C01014  g  1723  4; 11912Cf pial  395   

7492016 
91,167 76 

CLOCKS 
141.311 
1045312 
8915314 

000877 
C04018 
C04010 
C04020 
CD4011 
C04022 
CD4020 
C04024 
C04025 
C017026 
C04027 
CCA026 
004029 
(01030 
0959035 
C04040 
001040 
C04043 
CD4044 
C04016 
C04049 
CD4050 
CD4051 
004080 
CD4066 
CD406/1 
00 1099 
CD4070 
024077 
021072 
004073 
00,075 
001076 
C04078 
C040.1 
004082 
C04116 
CO9193 
£04507 
004508 
004510 
CD4511 
CD4515 
C04516 
001511 
01•4520 
004527 
004526 
01)4553 
CD1S66 
CO1S/13 
004585 
0040197 
71000 
74004 
74010 
74074 
7,20 
7,30 
74C411 
74074 
7,715 
7,90 
7,93 

ifs 
94 
/5 
16 

g, 
21 
15 
23 
66 

0' 
95 

tit 
95 
75 
65 
95 
95 

55 

tl 

39 
35 
35 
30 
30 
05 
30 
96 

DE9S  1 95 
1/415P  2 10 
DAISS  310 
Cornpee Sei  950 

1110/981,1116  M PS 
945, Clod 119  17 VI 
019481 1:969 MI 19 79 

8411118068 9 .11 944 
70 pe7109,  05 111 

100  Cer Ivo, 015  IC 
1000 rer 14.  012  MISTER 
4000 PO, Noe  0085 CLOSEOUT 
350 poce 694 515915 

or ,054  895 

,14,115, 99 1118 05 

EAP 91111101469 
Agesdron  65 
5 POSRIOn  90 
8-99144en  90 
7-9.0on  95 
pe mon  9, 

1111100,901 
56 My ASCII eepova 91  374 95 
ri74, 4411,47404  84 50 
En0554, %UN  19 95 
Mem Ewes ,  69 95 

LE N 
9917011  15 
G M,. 38440.7079  20 
luf11110 Red  25 
Green 074 , 9,17. Agnee  25 
0191114 160 111991 , C11714  4 80 

,t4 amtv•  rennet Deol 

MIN N WRAP TOOLS 17, 980 
0017141464 8781 07 *7 Pre,1403  Noce 

PEDAL 191C810610 
2 5 MIN Iren, Covnler 0  57 50 
30 999 fr. 040,0114 44  47 75 

ELECTRONIC SYSTEMS KITS 
Apple Peripheral Kits 
SERIAL I 0 INTERFACE 0 to 30.000 baud, 
D T R , Input & output from monitor or basic, or 
use Apple as intelligent terminal, ltd only (PN 2) 
$14.95, Kit (P N 2A) 551.25, Assembled (P/N 
2C) $62.95. 
PROTOTYPING BOARD (P N 7907) 521.95. 
PARALLEL TRIAC OUTPUT BOARD 8 Macs, 
each can switch 110V, 6A loads, Bd only (P/N 
210) $19.20, Kit (P N 2104) $119.55. 

OPTO-ISOLATED INPUT BOARD 8 inputs, can 
be driven from TTL logic. Bd only (P N 120) 
$15.65, Kit (P N 1204) $69.95. 

Interface Kits 
SERIAL PARALLEL INTERFACE  Bidirectional, 
Baud rates from 110 to 19 2K, sw 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, E 5 & 12V 
required Bd only (P/N 101) $11.95, Kit (P'N 
1014) $42.89. 
RS-232/TTL INTERFACE  Bidirectional, re-
quires ± 12V Kit (PTI 232A) $9.95. 
RS-232'20mA INTERFACE  Bidirectional, 2 
passive opto-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-
sion 578.50 (with timer $108.50) 

NiCad Battery Fixer/Charger Klt 
Opens shorted cells that won't hold a charge and 
then charges them up, all in one kit w full pans 
and instructions No PC board  $8.95 

Z80 Microcomputer 
16 bit 1,0. 2 MHz clock, 26 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, ong . answer No tuning neces-
sary 103 compatible 300 baud Inexpensive 
acoustic coupler plans included ltd 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 Klt  $9.95 
Convert TV set into a high quality monitor w o 

affecting usage Comp kit w full instruc 

Multi-volt Computer Power Supply 
8v 5 amp. ± 18v .5 amp. 5v 1.5 amp, -5v 
5 amp. 12v .5 amp. —12v option 1583. ± 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. 
$1 50 shipping 

Type-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 
interlace $359.00. Speech IC $79.95. 

1802 16K Dynamic RAM Kit $149.00 
Expandable to 646 Hidden refresh w clocks up to 
4 MHz w no wart states Addl 166 RAM $25.00. 
S-100 4-slot expansion  S 9.95 
Super Monitor VII Source Listing  $15.00 

RCA Cosmac 180 2 
Super Elf Computer S106.95 
The Super Ed is a small single board computer that 
does many big things It's 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 Moth: di:4),gs. Single 
step. Optional address displays. Power Supply, 
Audio Amplifier and Speaker. Fully socketed for all 
IC's; Full documentation 

The Super EH includes a ROM monitor for pro-
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in-
cluded in others at the same price With SINGLE 
STEP you can see the microprocessor chip oper-
ating with the unique Quest address and data bus 
displays before, dunng 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 sic' 

Quest Super Basic V5.0 
A new enhanced version of Super Basic now 
available Quest was the first company worldwide 
to ship a full size Basic for 1802 Systems A 
complete function Super Basic by Ron Cenker 
including floating point capability with scientific 
notation (number range • 17E'). 32 bit integer 
2 billion, multi dim arrays, string arrays, string 
manipulation. cassette 1,0. save and load, basic. 
data and machine language programs. and over 
75 statements, functions and operations 
New improved taster version including re-
number and essentially unlimited vanables. 
Also an exclusive user expandable command 
library 
Serial and Parallel I 0 routines included 
Super Basic on Cassette $55.00. 

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 OEMs use 0 for training and 
R&D 

Remember, other computers only offer Super Elf 
features at additional cost or not at all compare 
before you buy Super Ell Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. All metal Expansion 
Cabinet, painted and silk screened, with room for 
5S-100 boards and power supply $57.00. Wad 
Battery Memory Saver Kit $6.95. All kits and 
options also completely assembled and tested 
Ouestdata, a software publication for 1802 com-
puter users is available by subscription for S12 00 
per 12 issues Single issues 51 50 Issues 1-12 
bound $16 50 

Moews Video Graphics $3.50, Games and Music 
$3.00, Chip 8 Interpreter 85.50, Starship 4K cas-
sette $11.95.  Exciting and challenging space 
game Complete manual included 

Free 14 page brochure 
of complete Super Elf system 

Super Expansion Board with Cassette Interface S89.95 
This is truly MI astounding value' this board has 
been designed to allow you to decide how you 
want n optioned The Super Expansion Board 
comes with 4K of low power RAM fully address-
able anywhere in 64K with built-in memory pro-
tect and a cassette interlace. Provisions have 
been made for all other options on the same board 
and it fits neatly into the hardwood cabinet 
alongside the Super EN 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 file cassette read 'write 
software, (relocatable cassette file) another exclu-
srve from Quest It includes register save and 
readout, block move capability and video graphics 
dnver with blinking cursor Break points can be 
used with the register save feature to isolate pro-

(train hugs guiciay. then follow with singic step It 
you have the Super Expansion Board and Super 
Monitor the monitor is up and running at the push 
of a button 

Other on board options include Parallel Input and 
Output Ports with full 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 it 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 capabilrty display with 
Tiny Basic and a video interface board Parallel 
I/0 Ports $9.85, AS 232 $4.50, TTY 20 ma I F 
$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 
MO: volt Power Supply below) 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer 20 char alphanu-
meric display ROM monitor  fully expandable 
$419.00. 4K version $449.00 4K Assembler 
$35.00. 8K Basic Interpreter $65.00 
Special small power supply 5V 2A 24V .54 

assem  in frame $59.00. Molded plastic 
enclosure to fit both AIM 65 and power supply 

$52.50. AIM 65 1K in cabinet with power supply, 

switch, fuse, cord assem $559.00. 4K $579.00. 
A65/40-5000 AIM 65,40 w,16K RAM and monitor 
$1295.00. RAM Board Kit (16K 91951 (32K 

$2151 VD640 Video Interlace Kit $119.00. 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 K1M(SYM, Super Elf 44 pin expansion 

board, board with 3 connectors $22.95. 
  Super Color S-100 Video Kit $129.95 

Expandable to 256 x 192 high resolution color 
Elf II Adapter Kit $24.95  graphics 6847 with all display modes computer 
Plugs into Elf II providing Super Elf 44 and 50 pin  controlled Memory mapped 16 RAM expand-
plus 5-100 bus expansion (With Super Ex-  able to 66 5-100 bus 1802. 8080. 8085. Z80. 
pansies) High and low address displays. state  etc Dealers: Send for excellent pricing margin 
and mode LED's optional $18.00.  program. 

TERMS. $5.00 min. order U.S. Funds. Calif. residents add 6% tax. 
$10.00 min. VISA and MasterCard accepted. S1.00 insurance optional. 
Shipping: Add 5%; orders under 525 00 -10°0 

Prices 
sublect 
to change 

FREE: Send for your copy of our NEW 1982 
QUEST CATALOG. Include 88e stamp. 
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RAMSEY 
ELECTRONIC'S 

v-. 62 Inc. 

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 
s.,per niqr perrufni.ince FM wire-

,ess mike kit'  Transmits a stable 
signal up to 300 yards with excep-
honal audio quality by means of its 
rioiltin electret mike  Kit includes 
use mike. On-Ott switch antenna 
hattery and super instructions This 
the finest unit available 

FM-3 Kit  $14.95 
TM-3 Wired and Tested  19.95 

C olor Organ 

See  m usic  co me 

airy &  3 different 

lights  flicker  with 

m usic  O ne light 

each  for,  high. 

mid-range  and 

lo ws  Each n th-

vudually  adjust -

able and drives up 

to 300 W  runs on 

11 0 V A C 

C o mplete kit 

M L-1 

$8.95 

Video Modulator Kit 
Converts any TV to video monitor  Sup,  
stable tunable over Cr' 4-6  Runs on 5, 
15V accepts std video signa  Best unit on 
the market. Co mplete kit VD-1  $7.115 

Led Slinky Kit 
A great attention get-

ter w hich alternately 

flashes 2 ju mbo LE Ds 

Use for na me badges, 

butt ons  w arni ng 

panel lights anything, 
Runs on 3 to 15 volts 
C o mplete kit. BL-1 

$245 

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 
rms output. runs on 6 to 
15 volts. uses 8-45 ohm 
Speaker 
Complete kit. B N-9 

$5.95 

C P 0.1 

Runs on 3-1 
Alarm Audio 

Vdc 1 wall out 1 KHZ good for CPO 
Oscillator  Complete kit  $2.95 

Tone Decoder 
A complete tone deco-
der on a single PC 
board  Features  400-
5000  i-4Z  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  $5.95 

F M Wireless Mike Kit 

Transmits up to 300 10 
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 

Whisper Light Kit 

A n  interesting  kit, s mall 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 11 0 V A C 

C o mplete kit, W L-1 

$6.95 

fih 

2575 Baird Rd 
Penfield, NY 14526 

716-586-3950 

C all Y o ur Ph one Or der in Today 
TER MS: Satisfaction guaranteed or money 
refunded CO D add $2 00 Minimum order 

$6 00 Orders under $10 CO add Si 50 Add 5° 

for  postage. insurance, handling  Overseas 

add 15 ° N V residents add 7 % tax 

CLOCK KITS 
Your old favorites are here again  Over 7 000 Sold to Date 

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 aluminum case looks great 
anywhere, while six .4" LED digits provide a highly readable 
display  This is a complete kit, no extras needed, and it o nly 
takes 1-2 hours to assemble  Your choice of case colors 
silver, gold, black (specify) 
Clock kit. 12/24 hour. DC-5  $24.95 
Clock with 10 mm ID ti mer, 12/24 hour. DC-10  $29.95 
Alarm clock. 12 hour only. DC-8  $29.95 
12V DC car clock. DC-7  $29.95 

For wire d and tested clocks add $10 00 to kit price 
SPE CIFY 12 O R 24 H O U R F O R M AT 

Car Clock 
The UN-KIT, only 5 solder connections 

01 

Here s a super looking rugged and accurate auto Clock which is a snap IU b Id arid 
install  Clock move ment is completely asse mbled - you Only sole r 3 wires and 

switches takes about 15 minutes.  DiSptay is bright green with auto matic brightness 
control photocell - assures you of a highly readable OiSplay clay or n ght  Co mes in a 
satin finish anodized alu minu m case which can be attached 5 different ways using ?Sided 

tape  Choice Of silver black or gold Case Ispecityl 

DC-3 kit 12 hour for mat  $22 95 
DC-3 wired and leafed  529 95 

Universal Timer Kit 

Provides the basic parts and PC 
board required to provide a source 
of  precision  timing  and  pulse 
generation  Uses 555 timer IC and 
includes a range of parts for most 
timing needs 

UT -5 Kit  $5.95 

30r 
324 
380 
555 
556 
565 
566 
567 
741 
1458 

3900 
3914 
8038 

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-1 Kit  $4.95 

Siren Kit 
Produces upward and downward 
wail characteristic of a police 
siren 5 W peak audio output, runs 
on 3-15 volts. uses  3-45  ohm 
speaker 
Complete kit. SM-3  $2.95 

Calendar Alarm Clock 
The clock that's got it all 6- 5" LEDs 
12/20 hour snooze 24 hour alar m 4 

year calendar battery backup and 
tots more  The super 7001 chip is 
used Size 5k4s2 inches  Complete 
kit  less case (not available) 
D C-9  S34 95 

Under Dash Car Clock 
12 24 hour ctoc• in a beautiful elastic C.f. tee ic 

6 lumbo RED LEOS high accuracy I 001 441 ear. 
3 wire hookup display blanks troth ignition and 
supe, instructions Optionai dimmer aloornalicaii, 

adiuSIS aispiey to amnia°, right IeYel 
ne It oock with lily te•cket 

aaefael 
Add 5t0 00 aSfy and Tont 

127  lot 
02 50 

60 Hz Ti me Bass 
Pia, on 5 ,5 VOC  t  r wren, 12 Sma 

min month accuraf y TB 7 Kit  $5 SO 
To 7 Ass,  59 95 

PARTS PARADE 
IC SPECIALS 
LINEAR 

11110  

S 35 
SI SO 
St SO 
S 45 
$1 00 
Sr 00 
St 00 
S1 25 

10 S2 00 
$ 50 
S 50 
$2 95 
$2 95 

T TL 

74S00 

7447 

7475 

7490 

74196 

$ 40 

$ 65 

S 50 

$ 50 

St 35 

Resistor Ass't 
Assort ment 01 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 

St 50 

55 00 

55 00 

Switches 
Mini toggle SP OT  $1.00 
Red Pushbuttons N 0  331.00 

Earphones 
3 leads 8 oh m goon for small tone 

speakers alar m clocks etc 

5 for $1.00 

4011 

4013 

4046 
4049 

4059 

4511 

4518 

5639 

CMOS 

00" 
50 

.50 
$1 85 

.50 
$9 00 

52 00 

$1.35 

$1 75 

SPECIAL 

11 C90  $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  5 6.50 

AC Adsimors 
Good  fOr  clocks  niCild 
Chargers,all 110 VAC plug 
one end 
8 5 vac (0 20 enA 
16 vac  16OrnA 
12 vac Rti 250 mA 

$1.00 
$2.50 
$3.00 

Mini 8 oh m Speaker 
Apply,. 2'.  die m Round 
type for radios mike etc 
3 tor $2.00 

Solid Stale Sim ms 
small buzzer 450 lir  86 dB  sound 
output on 5.12 vdc at 10.30 mA TTL 
compatible  $1.50 

Slug Tuned Coils 
Small 3/16" fiek Slugs tu ned coil 
3 turns  10 or $1.00 

CAPACITORS 
TANTALUM  ALUMINUM 
Dooed (00.,  Electrolytic 

1.5 uF 25V 3/$1.00  i000 uFOo  700  .'a ,s : 

1.8 uF 25V 3151.00  iW r ;SY l.a srsi Os 
.22 uF 25V 3/51.00  rOoF  tSV Radix , torsi ce 

AC Outlet 
Panel Mount with Leads 

4/11.00 

Video Terminal 
• ornpieteNsed.conia.ned Nano mune ..neo ter MP ,' ard Require] onN an ASCh Irerrhoard and TY 
set to beCOme a complete !ermine, unit FeatureS are single 5V supply 41.4 contiopeo sync and baud 
AAAAA f 10 96001 Complete Computer and ',reefer," control ot cursor  Panty error control ah ,r  r. 
Accepts and  yards ser,a1 ASCII phis Peddlei keyboard input  Tne 6416.564 cnar ehr  •• 
scrohrno opper and lower case ioptionil And has PS 232 and 2Orna loop .n ,,,,, es 
inCiude SOCkelS and complete dOCurnentation 
RE 154115 terminal c•fd kit ladd S6o oo tee wired unit,  Silt, 95 
lower Case option  ell 95 
Power SupOlv  St4 116 
SF Modr.tator 4,1  57 W 

Audio 

Prescaler 

M ake  high  resolution  audio 

m easur ments  great for m usical 

instrument tuning. PL tones. etc 
M ultiplies audio U P in frequency. 

selectable x1 0 or x1 00. gives 01 

H Z  resolution  with  1 sec  gate 

ti me , High sensitivity of 25 m y. 1 

m eg in put z and built-in filtering 

gives great perfor mance  R uns 

on 9V battery. all C M O S 

P S-2 kit  $29.95 
P S-2 wired  $39.95 

600 MHz i 
P R E S C AL E R 

Extend the range of your 
counter to 600 MHz Works 
with all counters Less than 
150 my sensitivity specify - 
10 or -100 

Wired. tested. PS-1B  559 95 
Kit, PS-1B  $44.95 

FERRITE BEADS 
With info and safe.  15(51 00 
6 Hoie Bak, Beads  531 00 

DISK CERAMIC 
01 ter,' Oss  20.51 00 
1 160  1S/11 00 
001 1150  90111 00 
103 pF  20.01 00 
00 I6V  20151 00 

30 Watt 2 mtr PWR AMP 

Simple Class C power amp features 8 times power gain 1 Win 
for 8 out, 2 W in for 15 out. 4W in for 30 out Max output of 35 W, 
incredible value. complete with all parts. less case and T-R relay 
PA-1, 30 W pwr amp kit  $22.95 
TA-i. RF sensed T-R relay kit  6. 95 

M RF-238 transistor as used in PA-1 
8.10db gain 150 m hz  811.95 

READOUTS 
FNO 359 4 CC  91 00 

FND 507 510 5 Cu 100 

MAN 72 HP7/30 33 C •  100 

HP 7651 43"C A  200 

Sockets 
8 Pin  10/52.00 
14 Pin  1042.00 
16 Pin  10/52.00 
24 Pin  4/52.00 
28 Pin  442.00 
40 Pin  3/52.00 

DC-DC Con welOr 
•s irdC input prod -9 vac tir 30ma 
•9 TdC Produces .15 vac  35rna 51.25 

Ceramic IF Filters 
Mini ceramic filters 7 kHz 
B W. 455 kHz $1.50 ea. 

255 20 Turn Trim Pot $1 50 
15 a) Torn Trim Pot  0 .50 

lc  Trimmer Caps 
ble Polypropylene 
Sprague - 3-40 ph 

Sta   

.50 ea. 

RF actuated relay senses RF 
(1W) and closes DPDT relay 
For RF sensed T-R relay 

TR-1 Kit  $6.95 

Power Supply 101 

Co mplete  triple  regulated  po wer 

supply provides variable 610 18 volts at 
200 ma and 'Salt Amp Excellent load 
regulation  good  filtering and small 
size  Less transformers requires 63 V 
fa 1 A and 24 VCT 
Complete kit. PS-3LT  $6 95 

TRANSISTORS 
2N3904 NPN C•F  15/111 00 

2N3006 PNP Cr  1S/II1 00 

2114403 PNP C•F  15/01 00 

2114.110 heel C•F  1541 00 

2049 3 (El C•F  4,111 00 

235401 PRP C•F  511 00 

2146025 C•F  4 Si 00 

2N3 0 1 Nell Silicon  Sr SO 

2N5 09 UNF NON  3.1200 

Poem, Teo NPN 40W  3/Si 00 

Pow*, nab ends 40w  3 I co 

rePF  02.2N5464  11 SO 

NPN 1904 Typa T•11  110.62 So 

PAIP 3906 Type T•  50 52 se 

21.43055  s SO 

2012646 UJT  3.5200 

Diodes 
5 1 V Zener  20/51.00 
1N914 Type  50/51.00 
I KV 2Amp  11/51.00 
100V 1Amp  15/51.00 

Crystal Microphone 

S mall 1" dia meter  . thick 

crystal mike cartridge  8.75 

Mini R G-174 C oax 
10 ft. for 81.00 

OP-ASAP Special 
BI-FET LF 13741 - Direct pm for pin 741 compatible but 500000 MEG 
input z super low 50 pa input current. low power drain 
50 tor only  89.00  10 for  $2.00 

Coax Connector 
Chassis mount 

BNC type  61.00 

9 Volt battery Clips 
Nice go lily  clips  S for SI 00 
%" Rubtratt Gro m mets  10 to. St 00 

25 AMP 
100V Bridge 
$1.50 each 

Mini-Bridge 50V 
1 AMP 

2 for $1.00 

Porte U.S 
*1st of cnOka1 MSC Cabs !ant  resistors 
ea...S.410re died . 1.41C• CMOS etc 
am bag 000 pci 5110 ig sag r300 oci $2. 00 

Conneelon 
6 pin type gold contacts tor 
rnA-1003 car clock module 
price  .75 ea. 

78MG 
79MG 
723 
309K 
7805 

$1.25 
51.25 
5.50 
$1.15 
$1.00 

Regulator* 
7812 
7815 
7905 
7912 
7915 

81.00 
81.00 
$1.25 
$1.25 
$1.25 

Lords - your choice please specify 
Mini Red. Ju mbo Red. High Intensity Red, Illuminator Red 8/$1 
Mini Yellow. Jumbo Yellow Jumbo Green  11/S1 

Shrink Tubing Nubs 
Nice precut pces of shrink size 1 

shrink to '•" Great for splices  50/81.00 

Mini T O-92 Heal Sinks 
Ther mellOy Brand  St.. $1 .00 
To-220 Neat Sinks  3 lor $1.00 

Vanwiore 
Motorola MV 2209 30 PF No minal cap 20410 PF - Tunable range - 

.110 soch or 3/111.00 

Opto Isolators - 4N28 type 
Opto Reflectors - Photo diode v LED 

M otes Pins 
Moles already precut in length cd 7 Perfect 
tor 14 pin sockets  30 straw lor 81 00 

$.50 ea. 
$1.00 ea. 

COS Photocells 
Resistance yar ds with tight  250 oh ms to 
over 3 meg  3 tor $1.00 

See Ltsf of Advertisers on page 130 73 Magazine • May, 1982  171 



• 
.• CALL TOLL FREE1-8 0 0-228-4 097 
• • 

• • • CO MMUNIICATIIONS CENTER • • 

YAESU 
FT 208R, 
FT 708R 

YAESU FT-ONE, 
FT 902DM, FT101ZD 

YAESU FT480R, 
FT 680R, FT78OR 

MIRAGE B 108 
6- 1016, B 3016, D 1010 
CALL FOR SPECIAL 

4 

DAIWA CN 7206 

....••••••••••• 

OUR MOST POPULAR SCANNER 
JIL SX-100 16 CHANNEL 
PROGRAMMABLE SCANNER 
STILL ONLY $199.95 

KENWOOD IS 830S, TS 530S 

TR 2500 

ICOM IC2AT, IC3AT, ICAAT 
IN STOCK 

IC 720A, IC 730 

HYGAIN TOWERS, ANTENNAS, ROTORS 

BIG POWER ON TWO METERS. 
500 WATTS!! 
DENTRON CLIPPERTON V 

Communications Center is proud to offer name brand amateur gear at discount prices backed by 
knowledgable sales & service personnel. We also stock a wide line of reconditioned used gear. Call 
today for your cash quote or trade. 

W  T;  A: 5 • •  7 0 tUkt ELECTROKIICS CENJICIII• • • • • 
1840 "0" Street  Lincoln, Nebraska 68508 

In Nebraska Cal' (402) 476-7331  - 
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• FM  • SSB  • CW  • ATV  • OSCAR QUALITY VHF/UHF KITS 
• LINKS  • REPEATERS  • TRANSMITTERS 

• RECEIVERS  • PREAMPS  • CONVERTERS AT AFFORDABLE PRICES 
• TRANSCEIVERS • POWER SUPPLIES • PA'S 

SAVE A BUNDLE ON 
VHF FM TRANSCEIVERS! 
10 watts, 5Channels, for6M, 2M. or220 

FM-5 PC Board Kit-ONLY $159.95 
complete with controls, heatsink, etc. 

*  No. 

col" Gc e soNoe" 

:.‘ 22:14e,:::<:::::̀:.:CIN):-Gx: 6 

ee 
ocs • - • .c'e • 

\\1(‘  
o  eke 

9  < 

491 6.ja 

• 7 7 /1 4 

' 11 ** 

,dik "„7.  • 

• 

HIGH QUALITY FM MODULES FOR 
REPEATERS, LINKS, TELEMETRY, ETC. 

• R76 VHF FM RECEIVER for 10M, 6M, 
2M, 220, or commercial bands. Fantastic 
selectivity options. Kits from $84.95 to $109.95 

• R450 UHF FM RECEIVER for 380-520 MHz 
bands. Kits in selectivity options f rom $94.95 

• R110 VHF AM RECEIVER Kit for vhf aircraft 
band or ham bands. Only $84.95. 

• COR KITS With audio mixer and speaker 
amplifier. Only $29.95. 

• CWID KITS 158 bits, field programmable, 
clean audio. Only $59.95. 

• Al 6 RF TIGHT BOX Deep drawn alum, case 
with tight cover and no seams. 7 x 8 x 2 inches. 
Only $18.00. 

• SCANNER CONVERTERS Copy 72-76, 
135-144, 240-270, 400-420, or 806-894 MHz 
bands on any scanner Wired/tested Only $79.95. 

• T51 VHF FM EXCITER for 10M, 6M, 2M, 
220 MHz or adjacent bands. 2 Watts contin-
uous. Kits only $54.95. 

• 7451 UHF FM EXCITER 2 to 3 Watts on 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. 

L A P.  

• -• 

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 ti and if range to 
listen to SSB, FM, ATV, 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 $1.00 or 4 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. 

am ronics inc. 
65-R MOUL RD. • HILTON NY 14468 

Phone: 716-392-9430  33 
Hamtromcs is a registered trademark 



Display 
Time base 
Power 

1711Sak the first name in Counters! 

LA M' 
CT 90 wind I yew warr9n0  5129 95 
CT 90 1(0 90 da, p9m.00 
'MY  109 9' 
AC I Al a pe,  I 94 
OP I N0•4 pea • AC 
4444441 C1141441  12 95 
OV I 1141, M pk noff Oven 

•  0944  49 ,4• 
404.4411.414 ••••• 9,9t  ,4 

9 DIGITS 600 MHz $12995 WIRED 
The CT-90 is 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 I OmHz TC X0 time 
base is used which enables easy zero beat calibration checks against W WV. 

Optionally, an internal nicad battery pat k,extemal time base input and Micro-

power high stability crystal oven time base are available. The CT-90. 

performance you can count on! 

SPEC lb ICA T IONS: 

Range:  20 Hz to 600 MHz 
Sensitivity  Less than 10 MV to 150 MHz 

Less than 50 MV to 500 MHz 
Resolution  0.1 Hz (10 MHz range) 

1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 
9 digits 0.4" LED 
Standard-10.000 mHz. 1.0 ppm 20-40 C 
Optional Micro. power oven-0.1 ppm 20-40 C 

Power  8-15 VAC  250 ma 

Display 
Time base 

 84 
7 DIGITS 525 MHz $999‘L1ED  11 1 .14 

SPECIFICATIONS; 
Range:  20 Hz to 525 MHz 
Sensitivity  Less than 50 MV to 150 MHz 

Less than 150 MV to 500 MHz 
Resolution  1.0 Hz (5 MHz range) 

10.0 Hz (50 MHz range) 
IWO Hz (500 MHz range) 

Display  7 digits 0.4" LED 
Time base  1.0 ppm TCXO 20-40 C 
Power  12 VAC  250 ma 

The CT-70 breaks the price barrier on lab quality frequency counters 

Deluxe features such as. three frequency ranges - each with pro- 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 

PRICE& 
CT-70 wired, 1 year warranty 
CT-70 Kit, 90 day parts war-
ranty 
AC-1 AC adapter 
BP-1 Nicad pack + AC 
adapter/charger 

$99.95 

84.95 
3.95 

12.95 

I n 7 DIGITS 500 MHz $79 95 WIRED 
PRICE  
MINI-100 wired, 1 year 
warranty 
AC- Z Ac adapter for MINI-
100 
BP-Z Nicad pack and AC 
adapter/charger 

Here's a handy, general purpose counter that provides most counter 
functions at an unbelievable price. The MINI-100 doesn't have the full 

S79.95  frequency range or input impedance qualities found in higher price units, but 

for basic RF signal measurements, it can't be beat! Accurate measurements 
3.95  can be made from 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 hos for "in-the- field' frequency checks and repairs 

SPECIFICATION& 
Range  1 MHz to 500 MHz 
Sensitivity  Less than 25 MV 
Resolution  100 Hz ( slow gate) 

1.0 KHz (fast gate) 
Display  7 digits, 0.4- LED 
Time base  2.0 ppm 20-40 C 
Power  5 VDC (a 200 ma 

8 DIGITS 600 MHz $1599W5IRED  
SPECIFICATIONS:  
Range  20 Hz to 600 MHz 
Sensitivity  Less than 25 my to 150 MHz 

Less than 150 my to 600 MHz 
Resolution  1.0 Hz (60 MHz range) 

10.0 Hz (600 MHz range) 
8 digits 0.4" LED 
2.0 ppm 20-40 C 
110 VAC or 12 VDC 

The CT-50 is • versatile lab bench counter that will measure up to600 MHz 
with 8 digit precision. And, one of its best features is the Receive Frequency 

Adapter, which turns the CT-50 into • digital readout for any receiver. The 

adapter is easily programmed for any receiver and • 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, • counter that can work double-duty! 

0-• 
PRICES; 
CT-50 wired.1 year warranty  $15995 
CT-50 Kit, 90 day parts 
warranty  119.95 
RA-1, receiver adapter kit  14.95 
RA-1 wired and pre prograin-
med (send copy of receiver 
schematic)  29.9' 

DIGITAL MULTIMETER $99 9\ZIRED  
PRICES  
DM-700 wired 1 year warranty 
DM-700 Kit, 90 day parts 
warranty 
AC-1, AC adaptor 
BP-3. Nicad pack 4-AC 
adapter/charger  19.95 
MP-1, Probe kit  2.95 

The DM-700 offers professional qualify 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/: 
S99.95 

1,5 inch LED readout with automatic decimal placement, automatic 

79.95  polarity. overrange indication and overload protection up to 1250 volts on all 

3.95  ranges, making it virtually goof-proof' The DM-700 looks great, a handsome, 

let black. rugged ABS case with convenient retractable tilt hail makes it an 

ideal addition to any shop 

SPECIFICATIONS 
DC AC volts 100uV to 1 KV, 5 ranges 
DC AC 
current  0.1 uA to 2.0 Amps, 5 ranges 
Resistance  0.1 ohms to 20 Megohm& 6 range , 

Input 
impedance  10 Megohrn& DC/AC volts 
Accuracy.  0.1% basic DC volts 
Power  4 'C cells 

AUDIO SCALER 

For high resolution audio measurements, multiplies 
UP in frequency. 
• Great for PL tones 
• Multiplies by 10 or 100 
• 0.01 Hz resolutiort 

Wired $29.9 Kut 

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 

camseg electvonics, 41E.  El] 

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 I • 

MH: Small sue, powered by plug transformer-includi 
• Flat 25 db gain 
• BNC Connectors 
• Great for sniffing RF with pick-up loop 

$34.95 Kit  844,95 Wired 

U__ " ,s  So•d#0•Ton 910 ,0•••••41 • • 0, ••••b  0 days  11 01 p,ecned 
Id•  lc , .•10nd Add S  1.• 

•,..ont•  o mos  oi S 0 0.••••o, odd'',  ( 00 add 

S2 0.deo,  0 odd S SO NT ted.d•nh odd  Ion 
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DIGITAL RESEARCH: PARTS 
"TOP QUALITY PARTS FOR LESS" 

M .0 .H •0  
(Sensational New Hold Device For Your Phone) 

A Digital Research Exclusive. This handy item allows 

your home phone the HOLD option, formerly available only 

to the businessman. Enjoy the convenience of placing calling party 

on hold without monthly charges! 

. Activates using the "*" button on your phone. 
• Pleasant "Tone" to remind caller he is on hold. 
• Unique 4 minute cutoff if calling party is forgotten. 
• Can be used to provide music for the calling party. 
• FCC Approved. 

$37.50 
Assembled & Tested 

MOHO is accessible from any phone in your horn, 

Kit $29.95 
For rotary dial ad(1 

Corn plete 

PO WER SUPPLY 

TRIPLE OUTPUT 
25 Volts @ .18A 

5 Volts @ .8A 
15 Volts (OD 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  " D4' 

$1495 

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 
rna;or computer manufac-
turer -- 5 Volt operation - 
fits standard 24 pin socket - 
Manufactured by Motorola 
oscillator division. 

MC6871 A 

1"7 ; 7 1 3/ 2 00°  

w/data 

SOCKETS 
Low Profile Solder Tail 
8 pin  15/1.00 

14 pin  10/1.00 

16 pin  8/1.00 

18 pin  8/1.00 

20 pin 

24 pun 

28 pin 

40 pin 

7 1 00 

6/1.00 

6/1.00 

5 1 00 

Buy $10 Get $1.00 
FREE CHOICE 

Variable  a  
Inductors 
30 40 uh 
9 uh 1 2 uh 
11 uh to 20 uh 
25 uh  35 uh 
85 uh  95 uh 

4/1 0° 

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  40-200 

• Gain  1 OV-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° 

2N6058 

12 AMP Darlington NPN 

VCEO - 80 VDC 

IC - 12 ADC 

HFE-3500 (Typ.) ("& 5.0ADC 

TO-3 Case 

1.35 ea.  3/3.50 

EIAJ #1 SS98 
NEC #4981-7E 

Microwave- Schottky 
barrier diode   

HP-Hot Carrier diodes 
5082-2835 

99e or 615°° 

UNIVERSAL 

TI MER KIT 
* Adjustable from 1 sec 
to 1 hr. 

* Control up to 1 amp 
-Turn Things On Or Off" 
Kt  ncludes  all  parts 

necessary  to  build  this 
exciting kit Uses Children's 
T V programs - Darkroom 
exposures - Amateur 10 min 
I D er - Egg Timer - Inter-
mittent Windshield Wiper 
Absolutely end:ess uses 
Complete kit  including 
power supply. p c board 
DPDT relay, and all parts to 
make timer operational 

$895 
ORDER YOUR FREE 1982 CATALOG TODAY! 

TERMS: Add $1 postage, we pay balance. Orders under 

$15 add 75C handling. No C.O.D. We accept Visa, 

MasterCard and American Express cards. Tex. Res. add 
50/0 Tax. Foreign orders (Canada 10%) add 20% P & H. 

• VISA • MASTERCARD • AMERICAN EXPRESS • 

Digital Research: Parts 
P.O. Box 401247 • Garland, Texas 75040 

(214) 271-2461 
.-See List of Advertisers on page 730 73 Magazine • May, 1982  175 



NA SPECIALISTS.CUSHCRAFT•DRAKE•HAM HEY•HUSTLER•HY-GAIN• ICOM • KANTRONICS • 

SONY 
ICF2001 
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 

65 995 plus $3.00 

shipping 
Monti U.S.) 

All the world S Shortwave broadcast bands are 
yours with the Eavesdropper All Band antenna 
Individually tuned traps make the Eavesdropper 
work like seven separate antennas, each tuned to 

a different international broadcast band  Also 
covers II and 6014 bands as well its 100 tool. 72 

• 

OUR BEST-SELLING MULTI-BAND! 

togilinq 
AS LOW AS 

• One half the length of conventional half-wave dipoles 
• Multi-band. Multi-frequency 
• Maximum efficiency — no traps, loading coils, or stubs 
• Fully assembled and pre-tuned — no measuring, no cutting 
• All weather rated — 1 KW AM , 2 5 KW CW or PEP SSB 
• Proven performance — more than 10.000 have been delivered 
• Permit use of the lull capabilities of today's 5-band xcyrs 
• One feedline for operation on all bands 

Add $5.00 80-40HD/A 80/40 Mtr bands (69).... 99.00 
75/40HDIA 75/40 Mtr bands (66).... 94.50 

for shipping 
75-10HD/A 75/40/20/15/10 Mtr (66). . 126.95 

(Cont 'l U.S.A.)  80-10HD/A  80/40/20/15/10  Mtr  (69).  . 132.00 

Eavesdropper 
SHORT WAVE BROADCAST fi 
RECEIVING ANTENNA 

• AUTOMATIC BANDSWITCHINGt 

• COMPLETELY !WEATHERPROOF. 

• COMPLETE. NO ASSEMBLY NEEDED' 

• 60, 49, 41, 31, 25, 19, 16, 13 & 11M BANDS! 

05 

:9 

0: 

ohm balanced leedline provides an exact match to 
the antenna on every band Comes completely 
assembled, and ready to install with 50 it ot 450 
lb test nylon rope Overall length 42'10" Wire 
11141COpper  Bandswitching Automatic 
Impedance to rcier 50.75 ohms balanced 

Only$59.95 

TRANSCOM 
PROGRAMMABLE SUB AUDIBLE TONE 

ENCODER FOR ICOM HANDHELDS. 

e„ 4„.........e.A.. 3 :1“:1 
lli ta.g .  

• 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 

'2995 
Plus $2.00 
shipping and 
handling 

.It L 

AMECO ALL-BAND PREAMP! 
Our Most Popular Preamplifier 

MODEL PLF-2 

$5295 
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 operation$84.95 

IC O M  WE'VE SOLD FM GEAR FOR 14 YEARS 
& IN OUR OPINION ICOM IS... 

"SIMPLY THE BEST" 

IC2A, IC2AT 

OUR MOST 
POPULAR HAND 
HELD & THE BEST 

c't VALUE AVAILABLE 

• 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 

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!! 

PHONE 

1009 GARFIELD ST.  OAK PARK, IL. 60304 

• 

1.1 

8 



c" If ,  7400 

SN7400N 
SN7401N 
SN7402N 
SN7403N 
SN7404N 
SN7405N 
SA17406N 
SN7407N 
SN740IN 
SN7409N 
SNXION 
SN741IN 
SN7412N 
SN7413N 
SN7114N 
SN7416N 
SN7417N 
SN743N 
5N7421N 
51,17422N 
SN7423N 
SN7425N 
SN7426N 
SN7427N 
504742804 
SN7430N 
SN7432N 
SN7437N 
SN74311N 
SN7439N 
5197440N 
SN7441N 
SN7442N 
SN1443N 
SN7444N 
SN7415N 
5N14161,4 
SN7447N 
SN7441N 
SN7450N 
SNX51N 
5N7153N 
SN7454N 
SN7459A 
SN7460N 
5N7470N 

.20 

.20 

.25 

.25 

.25 

.29 

.35 

.35 

.29 

.29 

.25 

.29 

.35 

.40 

.69 

.3 

.29 
20 
.29 
.45 
.29 
.29 
.29 
.25 
49 
.25 
29 
.26 
.40 
.25 
.20 
.69 
.69 
1.10 
1.10 
.09 
.79 
.69 
.79 
.20 
.20 
.20 
.20 
.25 
.20 
.29 

SN7472N 
5/17473N 
5N7474N 
SN7475N 
5N7476N 
SN7479N 
5N7410N 
SP.17482N 
SN7413N 
SN74115N 
SN7416N 
SN7489N 
5N71190N 
SN749IN 
SN7492N 
5N749314 
SN7194N 
SN7495N 
SN7496N 
SN7497N 
SN74100N 
SN74104F. 
5N74105N 
SN74107A. 
SN74109N 
SN14116N 
SN74121N 
5N74122N 
5N74123N 
5N74125N 
SN14126N 
SN14132N 
5N74136N 
SN7414IN 
SN141112N 
53174143N 
SN 7424404 
5047414004 
5N74147N 
SN74111IN 
SN74150N 
SN74151N 
SN14152N 
5N74153N 
SN74154N 
SN74156N 

.29 

.35 

.35 

.19 

.35 
5.00 
.50 
.99 
.69 
.19 
.35 
1.75 
.49 
.59 
.45 
.40 
.69 
.69 
.69 
309 
1.49 
.10 
.89 
.35 
.39 
1.95 
.39 
00 
.59 
.49 
.49 
.75 
.75 
.99 
3.25 
3.49 
3.19 
.79 
1.95 
1.29 
1.3 
.69 
.69 
.79 
1.25 
.79 

SN74156N  .79 
SN14151N  49 
SN141141N  .09 
SN7416IN  .09 
SN14162N  .89 
5N74163N  .09 
57474164N  .89 
SN7416SN  .89 
SN74166N  1.3 
5N74167N  2.79 
SN74110N  1.95 
S1,414172N  4.96 
SN74173N  1.39 
SN74174N  .99 
SN74175N  .19 
SN74126N  .79 
SN1417714  .79 
SN74111N  1.49 
SN74110N  .79 
SN74111N  2.25 
SN74182N  .79 
SN74114N  2.49 
SN74116N  2.49 
SN74190N  1.26 
SN7419IN  1.8 
SNI4192N  .89 
SN74193N  .89 
SN74194N  .89 
SN74196N  69 
SN74196N  .89 
SN74197N  .89 
SN74191N  1.19 
5N74199N  1.19 
SN74221N  1.20 
SN74251N  .99 
SN14276N  1.95 
5N74279N  .79 
SN74213N  1.49 
SN142MN  3.95 
SN742115N  3.95 
SN74365N  .69 
5N74366N  .69 
5N74367N  .69 
SN743611N  .69 
SN74390N  1.49 
5N74393N  1.19 

Bulova Quartz Ladies Watches 
ONE YEAR FACTORY WARRANTY 

anne mi sun  orussuers  anon  sr. Num ti me  w AA. arlditrus 

Your Choice - $69.95 ea. any Model 
CALL OR SEND ORDER IN REFERENCING TO THIS AD FOR SPECIAL PRICE 

Because of Li mited Supply, please provide a spcond and third Choice 

74LS12,3 
74LSOI 
/4LSO2 
741_503 
741.569 
741.501 
741.501 
741_509 
74L510 
74LS11 
741_512 
74L513 
141.514 
74LSIS 
74LS20 
74LS21 
701.522 
74LS26 
MLS27 
741.526 
74LS30 
711.532 
74LS33 
74LS37 
74LS31 
74LS40 
741.542 
741.547 
391.546 
14L549 
746. 502 
74LS54 
741.565 
141_573 
11LS74 
71LS75 
746.576 
74L571 
746.503 
14LSIS 
741-566 
IL 590 

.29 

.29 

.29 

.29 

.Z 

.Z 

.Z 

.35 

.ss 

.a 

.59 

.99 

.35 

.35 

.35 
35 
.35 
.35 
.35 
.35 
.35 
.59 
.45 
.B 
.35 
.89 
.89 
1.15 
1.15 
.35 
.35 
.35 
.45 
.45 
59 
.45 
.19 
.89 
2.25 
.49 
.09 

74LS 
.75 
.75 
.99 
1.15 
.46 
.46 
.45 
.49 
.19 
.49 
1.25 
.59 
.59 
99 
es 
49 
.89 
.19 
.19 
69 
1.75 
.09 
.89 
.89 
.89 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.19 
1.19 
1.95 
.99 
.99 
.99 
2.95 
1.25 
1.25 

741-592 
141.593 
74L596 
74 i_996 
741_5103 
741.5100 
14L5112 
74L5113 
141_0114 
741.518 
74L5123 
74LSI25 
741.513 
74L5112 
74L5133 
74L510 
74LS131 
74L5139 
74LS151 
741.5153 
74LS1N 
74L5155 
741.5156 
74L5157 
74L51511 
74L5160 
74L5161 
74LS162 
74LS163 
74L5164 
741.5265 
I4L5168 
/4L5169 
14L51 
74L5173 
74L5174 
741.5275 
74LSIBI 
74LS190 
741.5191 

74L5192  1.15 
74L5193  1.15 
74LS1M  1.15 
74LS195  1.3 
741.0197  1.19 
74LS221  1.19 
711.5240  1.49 
74LS24I  1.19 
/4L5242  1.49 
741.5243  1.49 
74L5244  1.49 
74LS245  2.95 
74LS241  1.19 
74LS24I  1.19 
74L5249  1.19 
741.5251  .99 
74L533  .99 
74LS37  .89 
741.5256  .69 
74L5260  .69 
141.5266  .69 
741.5273  1.95 
741_5279  .3 
74L5213  .89 
74L5290  .99 
74L5293  .99 
74L5298  1.25 
74L5Z2  1.29 
74L5353  1.29 
74 L5365  .69 
741.5206 
741-5367 
74LS3611 
74LS373  1.96 
741.5374  1.95 
74L5375  .89 
741-5386  .69 
74L5393  2.49 
/4 L5399  2.3 
74 L5670  2.49 
81L595  1.96 
6/ L597  1.95 
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SALE, 

II  OIL 
Pert No.  Function 
10451P1  CMOS Precision Ti mer 
7015EV11410•  Stopwatch Cn1p, XTL 
7106CPL  Mr DIglt A/D (LCD Drive) 
7106EV/Kit •  IC. Circuit Board. Display 
7107CPL  31/2 01910 A/D (LED Drive) 
7107EV/Kit•  IC, Circuit WAR M, DisPlaY 
7116CPL  3% 030 A/D LCD 016. H1_0. 
71I7CPL  Pe Digit A/D LED Di.. HLD. 
7311170  Lour Battery Volt Indicator 
7231PG  CMOS LED Stopwatch/Tim m 
735EV/Kit•  Stopwatch Chip. XTL 
7206CJPE  Tone Generator 
7206CEV/Kit • Tone Generator Chip X TL 
7207A1P17  Oscillator Controller 
7207AEV/Kit • Freq. Counter Chip. XTL  13.95 
1231PI  Seviiin Decade Counter  17.95 
7313IPA  Clock Generator  3.95 
7215IPG  4 Func. CMOS St0PwatCh CKT  13.95 
7215EV/Kit •  4 Func. Stopwatch Chip. XTL  3.95 
7216A111  8-0191t Univ. Counter C.A.  32.00 
/216C1-11  8.01g1t Freq. Counter C.A.  3.95 
721601P1  8-Digit Fred. Counter C.C.  21.95 
72171-11  4-01git LED Up/Down Counter  13.95 
mac IJI  8431910 Univ. LED Drive  10.3 
/2211PL  LCD 4% 01910 Up Count., DRI  11.25 
7226AUL  6-Digit Univ. Counter  31.95 
7226AEv/Kit • 5 Function Counter Chip. XTL  74.95 
7240IJE  CMOS 13In Prog. Tlmer/Counter  4.95 
72421.1A  CMOS DIvIde-by.256 RC Ti mer  2.3 
72501-1E  CMOS BCD Prog. Timor/Counter  6.3 

CMOS BCD Prog. Ti mer/Counter  3.3 
7SS51PA  CMOS 555 Timer (8 pin)  1.45 
75661P0  CMOS 556 Timer (14 Pin/  2.20 
7611 BCPA  CMOS OP Amp Comparator  594V 2.3 
,612BCPA  CMOS Op Amp Ext. Cmvr.  SMV 2.95 
..:1BCPA  CMOS Dua1 Op Amp Comp.  SMV 3.96 
.,,ICCPE  CMOS TX Op Amp Comp.  IOMV 5.35 
-.41CCP0  CMOS Quad Oo Amp Comp. IOMV 7.50 
.2CCPD  CMOS Q1.1•4I Op Amp Comp. IOMV 7.50 
vACPA  Voltage Concert.,  2.95 
- viCCPD  Waveform Generator  4.95 
...48CCPE  Monolithic Logarithm c Amp  21.60 
-..4,9CCO  SOppm Band-GAP Volt RM. Diode  2.50 
- 11CPA  Volt Rif/Indicator  2.95 
- 12CPA  Volt RV/Indicator  2.95 

"I N  
Price 
14.95 
24.95 
16.95 
34.95 
15.96 
29.95 
14.95 
17.96 
2.8 
12.95 
19.96 
5.14 
12.95 
6.50 

7 36 
,t_02 

38 
Tc 10 
TC.4 
IC20 
icy) 
42 

/4C /3 
74C74 
74C115 
74CS6 
74019 
74C90 
71C93 

.39 
73 
-39 
.39 
.39 
.75 
.73 
.39 
1.39 
1.95 
.79 
.79 
1.95 
.99 
6.95 
1.29 
1.29 

74C 
74C% 
74C107 
74C151 
74C 1M 
74C157 
74C 160 
74C161 
74C162 
74C163 
74C164 
74C173 
74C 174 
74C175 
74C112 
/4C193 
74C795 

1.59 
1.19 
2.95 
3.95 
2.3 
1.69 
1.60 
1.49 
1.69 
1.59 
1.39 
1.39 
1.19 
1.69 
1.69 
1.59 

74cnt  1.95 
74C240  2.25 
74C244  2.25 
74C323  2.19 
14C374  2.59 
74C901  .69 
74C903  .69 
74C9Il  10.95 
74C912  10.95 
74C915  1.69 
74C917  10.95 
14C922  5.49 
74C923  5.75 
74C925  7.50 
74C926  7.50 
80C95  .79 
80C97  .79 

ma 

2.14. 
AMA 
3.014 
[Ni 
11.444 

HOD 
Cif 

COMPUTER GRADE CAPACITORS 
PRIX  PRICE WEI   REI M  RAKE 4WD  WOOS  MCI 
IN  i f  inn  II I  34.4114  g  714 71111  2 ig  IRIS  II  ri In 

PIN  a c :: r.:::  :2 “a 3: 11" 43..  r34. I IS 

IN  
In  nee 

1  iii  l'..n i : Ina 344 iiiple 
li:  ::  =  I 

I If  311.444 •  3 In  WIN  :  1  sl i  1  0:'," 
watt I  ..  ,;  

TiN S   4. 1  . ..n , ?I Er..  1.  ill  4. 
111.  a TO  nee  a  a  441114  3/ MI  3  it. 

OVEll WO 0314311904.045 AT•11.4.141 - CALL OR WRITE EON TOUR REOUIRE1104 Ni 

4501) 
4502 
1503 
4504 
4505 
45011 
4503 
4510 
4511 
•4515 
4520 
'1522 
3530 
1532 
1538 
+540 
4551 
4564 
4565 
45/4 

745112 
745113 
745114 

CA3010H  .99 
CA3013H  2.15 
CA3023H  3.25 
C A303511  2.49 
C A30391-1  1.35 
C A 3046N  1.30 
C A3059 N  3.25 

.45 

.45 

.45 

.$5 

.55 

.50 

.50 

.45 

.45 

.45 

.45 

.06 

.45 

.55 
1.25 
.50 
.45 
.50 
.50 
.75 
.79 
.21 
.79 
.79 

74S 
745124  3.95 
745113  .55 
745134 
745135 
145136 
745138 
745139 
745140 
745151 
745153 
745157 
74513 
745160 
745174 
745175 
74513 
745194 
145195 
745196 
745240 
145241 
745242 

.69 
1.19 
1.75 
1.35 
1.35 
.79 
1.35 
1.35 
1.35 
1.35 
2.95 
1.59 
1.59 
2.95 
1.95 
1.95 
1.95 
2.95 
2.95 
3.25 

745243 
745244 
745251 
745253 
745257 
745256 
745260 
74523 
74537 
74523 
745373 
745374 
715387 
745171 
715472 
745473 
745474 
745475 
745570 
745571 
145572 
745573 
745940 
745911 

125 
3.25 
1.45 
1.45 
1.35 
1.35 
.79 
2.95 
3.25 
2.75 
3.49 
3.49 
2.95 
10.95 
10.95 
10.95 
12.95 
12.95 
5.95 
5.95 
9.95 
9.95 
3.15 
3.15 

LO W PR OFILE 

(TI N) SOCKETS 

25.49  50.103 

8 pin Lp  ,  16  .15 
14 pin LP  20  it  . la 
16 pin LP  22  .21  .20 
II Din LP  .29  .28  .27 
20 pin LP  34  .32  .30 
22 Don LP  .3/  .36  .35 
24 pin LP  .38  .37  .36 
26 pin LP  .15  .44  .43 
IS oin LP  .60  .59  .50 
40 pin LP  .63  .62  .61 

rrrrrrr 
14 pin ST 
16 pin ST 
18 13in ST 
24 pin ST 
24 pin ST 
36 pin ST 
40 pin ST 

SOLDERTAIL 
STANDARD (TIN) 
1-24  3-49  501C0 
21 
30 
.35 
.49 
99  .90 
1.39  1.26 
1.59  1.45 

70  24 
21  a 
32  30 
.45 .42 

.81 
1.15 
1.30 

i'FFF Fri 
8 pin SG 
14 pin SG 
16 pin SG 
3 pin SC. 
24 p.n SG 
3 pin 5G 
35 pin SG 
40 pin SG 

SOL DE RT AIL (G OL D) 

ST AN D AR D 

2.24  25-49  50 100 

.39  35  .31 

.49  .45  .4 I 

.54  .49  44 

.59  .53 
79  .75 

1.10 
1.65 
1.75 

1.00 
1.40  1.25 
1.59  1.45 

44 
69 

pin New 
10 pin W W 
14 pin w w 
16 pin W W 
III pin W W 
20 pin W W 
22 pin W W 
20 0/n W W 
20 pin W W 
36 pin W W 
40 pin W W 

WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 
1-24  3-49  50-100 

59  .54  49 
69  .63  .511 
.79  .73  .67 
.90  77  .70 
.99  90  .81 

.99 
1.23 
1.14 
1.38 
1.79 
1.89 

1.19 
1.49 
1.39 
1.69 
2.19 
2.29 

1.06 
1.35 
1.26 
1.53 
1.99 
2.09 

L HI:CC M N  6.85 
LM1OCLH  4.50 
LMIICLI-4  4.75 
LHOOILLOH 4.95 
TU)71CP  .79 
TU)72CP  1.39 
TL014CN  2.49 
LI-10062C 0 35.80 
71_012CP  1.19 
TL0114CN  2.19 
LI-KONGO 36.0 
LM300H  .99 
LM301C N  .3 
LM302H  1.95 
LMX1SH  1.95 
LMX,51.4  .99 
LM3(17CN  .45 
LM3011CN  1.00 
LMX0H  1.95 
LM309K  115 
LM310CN  1.75 
LM3Il /CN  .90 
LM312H  2.49 
LM317MP  1.15 
LM317T  1.75 
LM317K  3.95 
LM3111CN  1.95 
LM319N  1.95 
LM320K-5  1.35 
LM320K.12  1.35 
LM32014 -3  1.35 
LM320T-5  1.25 
LM320T.12  1.25 
LM3207.15  1.25 
LM323K  5.95 
LM324N  .99 
LM311172  AS 
LM331N  3.95 
LM1.142  1.30 
LM1352  1.40 
LM1362  1.75 
LM3.37T  I.% 
LM137MP 
LM336K  6.95 
LM139N  .99 
LIV340K-5  1.36 
LM340K 12  1.35 
LM340K 15  1.15 

LI N E A R 
LM34015  1.25 
LMMOT-12 
LMMOT-15 
LM341P-5 
LMAIP.12 
LMMIP-15 
LM342P4 
LM342P-I2 
LMM2P-I5 
LMMIN 
LM360K 
LFZIN 
LF35.3N 
LF351•N 
LF356N 
1.4431404 
LM359N 
LMMON 
LM373N 
LM377N 
LAIXION 
LMZIN 
LM311214 
LM3MN 
LM3116N.3 
LM3871.3 
LM369N 
LM392N 
LF 396N 
LM399H 
TL194CN 
TL496CP 
NES1OA 
NE529A 
NE5.31F, 
NES361-1 
NES40F1 
NE5404 
NE550A 
NESS5V 
LM556N 
NE564N 
LM565N 
LM566CN 
LM567v 
NL5 70N  4.95 

1.25 
1.25 
.75 
.75 
.10 
.69 
.69 
.69 
1.25 
5.75 
.40 
1.03 
1.10 
1.10 
100 
1.79 
4.41 
3.25 
2.95 
1.3 
2.95 
1.79 
1.95 
1.29 
1.45 
1.35 
.69 
4.81 
5.3 
4.19 
1.75 
6.00 
4.95 
1.95 
6.00 
6.00 
4.95 
1.30 
.39 
.99 
3.95 
1.26 
1.95 
1.3 

LM/0211  .79 
LM 70.3CN  .09 
LM709N  .73 
LM710N  .79 
LM711N  .79 
LM123N  .69 
LM733N  1.00 
LM7BN  1.19 
LM74IGN  .35 
MC1741SCG 3.00 
LMX7N  .79 
LM7413N  .59 
LM1014N  2.75 
LMLI1ON  1.95 
LM14.56C N  .51 
LINIMIN  1.25 
1-MIMON  1.25 
L541496N  1.95 
LM1556V  1.75 
LMIKON  2.95 
LM1871N  5.49 
LmanN  509 
LM11177N4  2.25 
LM1889N  3.20 
LM11196N  1.3 
LM2002T  1.49 
LM21171P  2.05 
LM37101.  2.25 
LM21195P-1  2.25 
6.94310904  2.95 
L wo w,.  .69 
LM3,26CN  1.25 
LM3909N  1.15 
LM3914N  3.95 
LM3915N  3.95 
L/43916N  3.95 
RC4136N  1.25 
RC4151NB  3.95 
RC4191T K  6.95 
RC4195T K  549 
LM45,21A  3.25 
IC LI MB  4.95 
LMIZION  1.29 
LM13603A, 1.49 
75138N  1.95 
/5450N  .89 
75451CN  .39 
/5492  .89 

CA-LINEAR 
C A3060N  3.25 
C A3080H  1.25 
C A3MIN  2.00 
C A3012N  2.00 
CA3013N  1.60 
CA3016N  .85 

CA3089N 
CA3096N 
CA3130H 
C A3140H 
C A31601-1 
CA340IN 
C 35360319 

3.75 
3.95 
1.39 
1.25 
1.25 
.59 
3.50 

C 0400) 
C174001 
C 01002 
C04036 
C04007 
C 04039 
C 04010 
C01011 
C04012 
C04013 
C 04024 
C DORIS 
C 04016 
C04017 
C04018 
C04019 
C 04020 
CD1021 
C 04022 
C 04023 
C 01024 
C 04025 
C04026 
C04027 
C D4026 
C04029 
C 04030 
C01034 
C04035 

1 1,6.01010 

.39 

.39 

.39 
1.19 
.25 
.49 
.49 
.39 
.25 
.49 
1.39 
1.19 
.59 
1.19 
.99 
.49 
1.19 
1.39 
1.19 
.29 
.79 
.23 
2.95 
49 
.69 
1.49 
.49 
3.49 
.99 
1.49 

CD-CMOS 
C04041  1.49 
C 04042  .99 
C 04003  .89 
C 04014  .81 
C 134046  1.79 
C04047  2.50 
C D4048  1.35 
C174019  .19 
CD4C60  .69 
C04051  1.19 
C0432  1.19 
C 0433  1.19 
C 04056  2.95 
C04059  9.95 
C 00200  1.49 
C 0436 
C 04061 
C0439 
CD41170 
C04071 
C04072 
C 04073 
C 04075 
C 04076  1.39 
C 04076 
C D4081 
C 0432 
C171093 

.79 

.39 

.45 

.55 

.49 

.49 

.39 

.39 

55 
.39 
.39 
.99 

CD 4019 
C0453 
CD4.907 
C 0453 
C 04510 
C04511 
C 04012 
C04514 
C04515 
C04516 
C04518 
C 04519 
C174520 
C04026 
C1713211 
C 04629 
C 04543 
CD4562 
C 04566 
CD4513 
C04584 
C04723 
C 01724 
MC14409 
MC14410 
MC14411 
MCIM12 
MC14419 
MC14133 
MC1453I 
MC14541 

2.49 

.99 
3.95 
1.19 
1.29 
1.49 
3.95 
2.95 
1.49 
1.79 
.89 
1.21 
1.79 
1.79 
1.95 
2.79 
11.95 
2.79 
2.49 
.75 
1.95 
1.95 
17.95 
11.95 
15.95 
15.95 
7.95 
15.95 
2.49 
1.95 

1/4 WATT RESISTOR ASSORTMENTS -5% 
ASST. 1  Sea. 

ASST. 2   54e. 

ASST. 3  5ea. 

ASST. 4  Sea. 

ASST. 5  Sea. 

ASST. 6  5ea. 

154  1.27.1  1.5M  1.8M  2.21.4 
ASST. 7  5ea.  2.7M  3.3M  3.9M  4.744  5.6M  50pca.  $1.95  
ASST. 8R  Includes Resistor Assts. 1-7(350 pcs.)  $10.95 ea. 

10 Onrn 12 0117T1 15 ohm 16 Ohm 22 Onrn 
2/ 01501 33 Ohm 33 Oh m 47 Oh m 66 Ohm 

64 Ohm 82 Ohm 100 Oh m 120 Ohm 150 Ohm 
10) 05m 220 Ohm 270 0001130 Oh m 390 Oh m 

4/0 Ohm 560 Ohm 680 Ohm 820 Ohm  114 
I.2K  1.5K  1.114  2.2K  2.7K 

3.3K  3.9K  4.7K  5.6K 6.6K 
8.2K  10K  12K ISK  Ilk 

22K  27K  13K  39K  47K 
56K  6IK  12K  1113K  120K  !Apes.  $1.95  
15014  180K  23K  270K  130K 
390K  470K  550K  61PK 1120K  513oes.  $1.95  

50 pcs.  $1.95 

50pes.  $1.95 

50pes.  $1.95 

sows.  $1.95 

$10.00 Mini mu m Order - U.S. Funds Only 
California Residents Add 6 % Sales Tax 
Postage - Add 5% plus 61.50 Insurance 

Send S.A.S.E. for Monthly Sale Flyer! 

Spec Sheets - 250 
Send 880 Postage for your 

FREE 1982 JA MECO CATALOG 
Prices Subject to Change 

j
Maii Oft. E.tron.cs 

a m e c o 

ELECTRONICS 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

5/82  PHONE ORDERS WELCOME - (415)592-8097 

38  

CAPACITOR CORNER 
50 VOLT CERAMIC DISC CAPACITORS 

..,...  1.9  10-99 1000  m4luili  14  10-99 1000 
10 Pi  .011  .06  .05  .021/AR  .01  .06  .05 
22 Pi  .06  %  .05  .0017uF  01  06  .05 
47 pl  .06  06  05  .0174F  .3  .06  .05 
100 p1  Ai  06  .05  .0220F  .09  .07  .06 
220 p, OB  .C6  .05  .047u F  .09  .07  .05 
470 p, 06  .06  .05  .1pF  .15  .12  .10 

100 VOLT MVLAR FIL M CAPACITORS 
.LOPrif  .12  10  .07  .022rnf  .13  .11  .08 
.0022rn1  .12  .10  .07  .017m1  .21  .17  .13 
.8047mf  .12  .10  .07  .10,0  .  .  . 
.0 m  .22mf  .33  .27  .22 
.20% CUPPED TANTALU MS 1Solid) CAPACITORS 
.  . i  .  .  . 29 
.I5/30V  39  .34  .29  2.2/35V  .51  .45  .31 

22/3SV  .39  'M  49  1:J'Als;  :t.1 ::1 :Z .13/35V  .31  .X  .29 
.47/35V  .39  .34  .29  6.11/25V  .79  .69  .55 
.68/35V  .1)  .34  .79  15/25v  1.39  1.25  .95 
1.0/35V  .39  .34  .29  228v  .79  .69  .55 

MINI. ALUMINU M ELECTROLYTIC CAPACITORS 

al  1.99 100499 503,  Radial 
.47/50V 
1.0/513V 
3.3/50V 
4.7/3V 
I0/25V 
10/50V 
22/25V 
22/50V 
47/25V 
47/50V 

220/25V 
220/50V 
470/25V 
10(0/16V 
2200/16V 

.16 

.19 

.17 

.18 

.10 

.19 

.19 

.24 

.20 

.29 

.26 

.11 

.39 

.49 

.79 
19 

.  . 

.16  .12 

.15  .11 

.15  .11 

.15  .11 

.16  .12 

.16  .12 

.20  .111 

.21  .19 

.3  .23 

.24  .22 

.37  .34 

.31  .13 

.45  .41 

.49  .45 

.69  .61 

.79  .69 

.47/25V 
47/50V 
I.0/16V 
1.0/25V 
1.0/50V 
4.7/16V 
4.7 /WV 
4.7/50V 
10/16V 
10/25V 
1030v 
41/504/ 
103/160 
103/25V 
IC0/500 
220/160 
4702250 

149 18-499 503 • 
IS  .13  .22 
16  .14  .13 
15  .13  .12 
16  .14  .13 
17  .15  .14 
15  .13  .12 
16  .14  .11 
17  .15  .14 
15  .13  .12 
16  .14  .13 
I/  .10  .14 
25  .21  .19 
21  .17  .14 

.23  .21 
37  .34  .31 

.21  .19 
15  .31  .27 

25 

25 
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DEALER DIRECTORY 
Phoenix AZ 

I he Southwest's most progressive communica-
tions company stocking Kenwood, 'corn, 
Yaesu, MFJ, B&W, Astron, Larsen, Cushcraft, 
Hv-Gain, Bearcat, and more. Would like to 
serve soul Power Communications Corp., 1640 
West . Camelback Rd., Phoenix AZ 85015, 
241-Watt. 

Culver City CA 
Jun's Electronics, 3919 Sepulveda Blvd., Culver 
City CA 90230, 390-8003. Trades 463-1886 San 
Diego. Call us for a loss quote. 

Fontana CA 
Complete lines ICOM. DenTron, Ten-Tec, 
Mirage, Cubic, Lunar, over 4000 electronic-
products for hobbyist, technician, experi-
menter. Also CB radio, landmobile. Fontana 
Electronics, 8628 Sierra Ave., Fontana CA 
92335, 822-7710. 

San Diego CA 
We buy and sell Surplus Army Navy Elec-
tronic, also Terminated Material. What do you 
want to sell? Write for catalogue. Electronic-
town, Inc., 440-7th Avenue, PO Box 2048, San 
Diego CA 92112, 232-9379. 

San Jose CA 
SAN FRANCISCO BAY AREA 

Homebrewers' haven: tons of new and used 
Ham/Computer gear and components. Serving 
Hams since 1958. We specialize in ICOM, 
ELM, Mirage, Comptronix. We ship world-
wide. Tele-Com Electronics, 15460 Union 
Avenue, San Jose CA 95124, 377-4479. 

San Jose CA 
Bay area's newest Amateur Radio store. New & 
used Amateur Radio sales & service. We feature 
Kenwood, ICOM, Azden, Yaesu, Ten-Tee. 
Santee& many more. Shaver Radio. Inc., 1378 
So. Bascom Ave., San Jose CA 95128, 998-1103. 

Smyrna GA 
For your Kenwood, Yaesu, ICOM, Drake and 
other amateur needs, conic to see us. Britt's 
Two-Way Radio, 2506 N. Atlanta Rd., Smyrna 
GA 30080, 432-8006. 

Preston ID 
Rom %%'117BYZ. has the Largest Stock of Ama-
teur Gear in the Intermountain West and the 
Beet Price., Call me for all your ham needs. 
Ross Distributing, 78 So. State, Preston ID 
83263, 852-0830. 

Terre Haute IN 
Your ham headquarters located in the heart of 
the midwest. 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, Yaesu, Dentron, ELM 
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-Tec, R. L. Drake. 
Dentron and many more. Open Monday 
through Saturday, 0830 to 1730. VVB8VGR, 
VVB8UXO, WD8OKN and WARP behind the 
counter. Purchase Radio Supply, 327 E. Hoover 
Ave., Ann Arbor MI 48104. 668-8696. 

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. 

Somerset NJ 
NC.% Jersey's only factory-authorized ICOM 
and YAESU distributor. Large inventory of new 
and used specials. Mast major brands in stock. 
Complete service and facilities. Radios 
Unlimited, 1760 Easton Avenue, P.O. Box 347, 
Somerset NJ 08873: 469-4599. 

Syracuse-Central NY 
HAM-BONE RADIO SAVES US LOT OF VI, 
on all Icom, Ten-Tee, Hygain & Kantrotik 
Gear. Fast, Dependable Service Before & Att. r 
the Sale! Service is Our Main Business! Need 
Cash-Ham-Bone will sell your gear for 10% 
commission. 3206 Erie Blvd. E.. Syracuse 
13214. 446-2266. 

Philadelphia PA/ 
Camden NJ 

waveguick & Coaxial Microwave Components 
& Equipment  Laboratory Grade Test In-
struments, Power Supplies, Buy, Sell & Trade 
all popular makes—HP, CR. FXR, ESL Soren-
sen, Singer, etc. Lectronic Research Labs, 1423 
Ferry Ave., Camden NJ 08104, 541-4200. 

Amsterdam NY 
UPSTATE NEW YORK 

Kenwood, ICOM, Drake, plus many other 
lines, Amateur Dealer for over 35 years. Adiron-
dack Radio S , Inc., 185 West Main Street, 
Amsterdam NY 12010, 842-8350. 

Syracuse-Rome-Utica NY 
Featuring: Kenwood, Yaseu, ICOM, Drake. 
Ten-Tec, Swan. DenTron, Alpha, Robot, M9, 
Tempo, Astron, ELM, Hy Gain, Mosley. Lar-
sen, Cushcraft, Hustler, Mini Products. You 
won't be disappointed with equipment/service. 
Radio World, Oneida County Airport-Termi-
nal Building, Oriskany NY 13424, 337-0203. 

Columbus OH 
The biggest and best Ham Store in the midwest 
featuring quality Kenwood products with 
working displays. We sell only the best. 
Authorized Kenwood Service. Universal 
Amateur Radio Inc., 1280 Aida Dr., Reynolds. 
burg (Columbus) OH 43068, 866-4267. 

Bend OR 
Satellite TV. Known brands. Call today for 
mom information and inquire about our dealer 
program. WESPERCOM, P.O. Box 7226, 
bend OR 97708, 389-0996. 

Scranton PA 
ICOM, Bird, CushCraft, Beckman, Fluke, 
Larsen, Hustler, Antenna Specialists, Astron, 
Avanti, Belden, W2AU/W2VS. CDE, AEA, 
Vibroplex, Ham-Key, CES, Amphenol. Sony, 
Fanon/Courier, B&W, Ameco, Shure. LaRue 
Electronics, 1112 Grandview St., Scranton PA 
18509, 343-2124. 

Dallas TX 
Dealer in Used Computer Hardware & Elec-
tronic Parts. Special on Daisy Wheel Printers. 
Xerox Word Processing Equipment, Dual Card 
Printers and Display Systems. Catalog 91.00. 
Rondure Company (The Computer Room) 
Dept. 73. 2522 Butkr St.. Dallas, TX 75235. 

San Antonio TX 
Amateur, Commercial 2-say. Selling Antenna 
Specialists, Avanti, Azden, Bird, Hy-gain, Stan-
dard, Vibroplex, Midland, Henry, CushCraft, 
Dielectric, Hustler, 1COM, MFJ, Nye, Shure, 
Cubic, Tempo, Ten-Tee and others. Appliance 
& Equipment Co., Inc. 2317 Vance Jadcson 
Road, San Antonio TX 78213, 938-3350 VA 

The Washington metropolitan area's leading 
supplier of the latest in Amateur Radio and Test 
Equipment. On your next trip to the Nation's 
Capital, stop by and see us. Electronic Equip-
ment Bank, Inc., 516 Mill St. N.E., Vienna VA 
22180, 938-3350. 

DEALERS 
Your company name and message 
can contain up to 25 words for as lit-
tle as $150 yearly (prepaid), or $1.5 
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 July '82 
issue must be in our hands by May 
1st. Mail to 73 Magazine, Peter-
borough NH 03458. ATTN: Nancy 
Ciampa. 

PROPAGATION 
J. H. Nelson 
4 Plymouth Dr. 
Whiting NJ 08759 

EASTERN UNITED STATES TO: 
GMT: 00  02  04  06  06  10  12  14  16  18  20  22 

ALASKA 14, 14„ 14,, 7 7 7 / 1 14 14 1 11 
ARGENTINA 21 21 10AN 14 14 14 14 21 214 214 21 214 
AUSTRALIA 21 21 14 14 15 1R1414 1411,13B 1 dA I 21 

/IA 

14 

CANAL ZONE 21 14 14 14, 14 7 14, 13 11 11 11 

ENGLAND 14 1 7 7 7 14 14 14 21 21 21 
HAWAII 21 21 14 1 7 7 14 IA IA 14 II 21 
INDIA 14 14 18 18 78, 711., Id 14 Li IA /A IS 

14 JAPAN 21 14 14 78 78 7 7 7 7 13 14 
MEXICO 21 14 14 14 1 7 IA le IA TI It. 91A 

PHILIPPINES 14 14 14 713 78 711, 14, 18, 14 1.1 IA 141 
PUERTO RICO 21 14 14 14 14 14 14 14 21 Mt 214 21A 

14 SOUTH AFRICA 14 10 78 14 14 14 21 21 214 214 21 
u. s. s. R. 14 7 7 7 7 14 14 14 21 14 14 14 
WEST COAST 21 14 14 7 7 7 14 14 14 144 21 1 

CENTRAL UNITED STATES TO: 
ALASKA 14 14 14 7A 1 7 7 _7 75 Is 14 11 
ARGENTINA 21 21 144 14 14 74 7 144 214 2IA 214 214 
AUSTRALIA 21 21 14 14 148 78 148 148 148 148 I4A 21 
CANAL ZONE 21 10 14 14 14i 1 14 21 21 214 214 2IA 
ENGLAND 14 1 7 1 7 7 14 14 14 14 14A 14 
HAWAII 21 21 14 14 14 14 14 14 14 14 21 21 
INDIA 14 10 148 78 78 78 78 14 14 14 10 14 
JAPAN 21 14 14 148 18 7 7 1 7 14 14 14 
MEXICO 21 14 14 14 7 7 14 14 14 21 21 A 274 
PHILIPPINES 14 14 14 14$ 78 78 78 78 14 14 14 144 
PUERTO RICO 21 14 14 14 14 74 10 14 21 274 274 214 
SOUTH AFRICA 14 14 78 78 78 78 14 14 21 21 21 14 
U.S. S.R. 14 7 7 7 7 7 145 14 14  14 10 14 

WESTERN UNITED STATES TO: 
ALASKA 11 14 14 74 7 7 7 7 74  14 14  14 
ARGENTINA 21 21 144, 14 14 7A 7 .14 21 21 214 21A 
AUSTRALIA 

2 1A 2 1A 21 14 14 14 14 14 146 148 21 21 
CANAL ZONE 21 144 14 14 14 7 14 14 14 21 PIA 274 
ENGLAND 14 7 7 7 7 7 18 /48 14 14 14 14 
HAWAII 214 214 21 144 14 14 14 14 14 21 ,21 21A 
INDIA 14 14 14 14 78 78 78 148 14 14 14 14 
JAPAN 21 21 14 14 148 7 7 7 1 14 14 144 
MEXICO 21 21 14 14 7 7 14, 14 14 21 214 21A 
PHILIPPINES 21 14 14 14 148 18 78 78 14 14 744 21 
M ARTO RICO 21 744 14 14 14 74 14 14 10 21 214 214 
soon AFRICA 14 14 78 78 78 78 148 14 14 14 21 14 
U.S. S.R. 14 7 7 7 7 7 7 148 14 14 14 14 
EAST COAST 21 14 I4. 1 7 7 1,1t, 14 14 I4A 21 21 

First letter  = day waves Second  = night waves 
A = Next higher frequency may also be useful 
B = Difficult circuit this period F = Fair G = Good 
P = Poor • = Chance of solar flares; # = of aurora 

TUf 

2 GIG GIG 

MAY 
VVEID  THU  F 

4  5 G/F  G/F 

G/G 

7  8 
G/F  GIG  GIG 

9 G/F 10 G/F 
11 
GIG 12  GIG 13 GIG 14 GIG 15 GIG 

16G/F* 17 F/F* 18F/F* 19 F/F 2° F/F 21 G/F 22GIG 
23 GIG 
30 GIG 

24 F/P 
31 GIG 

25 
F/P 
26 
GIG 
27 
GIG 
28 
GIG 
29 
G/F 
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FT-230R • QUITE A SIGHT! 
II  (AND EASY TO SEE, TOO!!) 

Sportirg an all-new Liquid Crystal Display, the FT-230R is Yaesu's high-performance answer to 
your call for a very affordable 2 meter mobile rig with an easy-to-read frequency display! 
The F--230R combines microprocessor convenience, a sensitive receiver, a powerful yet c ean 
transmitter strip, and the new dimension of LCD frequency readout. See your Authorized Yaesu 
Dealer today — and go home with your new Fr-230R 

4. 

- - NINI M OM Y  
STEP  aliNL/11 0 0/1.00 

I I  : el k  • 

r 

111I  
F M TFI A NEI CEI VE.F, 

• LCD five-digit frequency readout with night 
light for high visibility day or night. 

• Two VFOs fcr quick QSY across the band. 

• Ten memory slots for storage and recall of 
favorite chainels. 

• Selectable F. y ithesizer steps (5 kHz or 10 kHz) 
in dial or scanning mode. 

• Priority  channel  for checking  a favorite 
frequency for activity while monitoring another. 

• Unique VFO/Memory Split mode for covering 
unusual repeater splits. 

• Up/Down Laid scan plus memory scan for 
busy or clear channel. Scanning microphone 
included in purchase price. 

FT-208R 
FM Handheld 
2 Meters 1 

FT-708R 
FM Handheld 
70 cm 

IVO Oa/ T. CALL • 

1111 

F T- 2 3 0 FT 

YAESU 

SALE SUBJECT 

FCC CERTIFICATION 

yanou 

• Full 25 watts of RF power output from 
extremely compact package. 

• Built-in automatic or manual tone burst. 

• Optional synthesized CTCSS Encode and 
Encoce/Decode boards available. 

• Lithium memory backup battery with estimated 
lifetime of five years. 

• Optional  YM-49 Speaker/Microphone and 
YM-50 DTMF Encoding Microphone provide 
maximum operating versatility. 

And don't forget! Yaesu has a complete line 
of VHF and  UHF handheld and battery 
portable transceivers using LCD display!!! 

FT-290R - 2 Meters 
SSB/CW/FM Portable 

FT-690R - 6 Meters 
USB/CW/AM/FM Portable 

Price and Specifications Subject To 

Change Without Notice or Obligation 

1§LUJ  \4/ 
The radio. Ya( >U  " 2  

YAESU ELECTRONICS CORP. 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007 

Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 • (513) 874-3100 
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NIT -- CLEAR  NOTCH  A.0 TUNE 

,401C/4 

Superior dynamic range, auto. antenna tuner, 
QSK, dual NB, 2 VFO's, general coverage receiver. 
TS-930S 
The TS-930S is a superlative, high per-
formance, all-solid state, HF transceiver 
keyed to the exacting requirements of the 
DX and contest operator. It covers all 
Amateur bands from 160 through 10 
meters, and incorporates a 150 kHz to 
30 MHz general coverage receiver having 
an excellent dynamic range. 
Among its other important features are, 
SSB slope tuning, CW VBT, IF notch filter. 
CW pitch control, dual digital VFO's, CW 

PITCH -o- AP TUNE 

pre-selected with band selection to mini- '' Fluorescent tube digital display. 
mize tuning time. "AUTO-THRU" switch on  Fluorescent tube digital display has analog 
front panel.  type sub-scale with 20-kHz steps. Separate 
CW full break-in.  2 digit display indicates RIT frequency shift. 
CW full break-in circuit uses CMOS logic IC • RF speech processor. 
plus reed relay for maximum flexibility.  RF clipper type processor provides higher 
coupled with smooth, quiet operation.  average 'talk power" plus improved intelli-
Switchable to semi-break-in.  gibility. Separate "IN" and "OUT" front 
• Dual digital VFO's.  panel level controls. 
10-Hz step dual digital VFO's include band • One year warranty. 
information. Each VFO tunes continuously  The TS-930S carries a one year limited 
from band to band. A large, heavy, flywheel  warranty on parts and labor. 
type knob is used for improved tuning ease. Other features: 
T.F. Set switch allows fast transmit 

full break-in, automatic antenna tuner,  frequency setting for split-frequency opera-
and a higher voltage operated solid state  lions. A—B switch for equalizing one VFO 
final amplifier. It is available with or  frequency to the other. VFO "Lock" switch 
without the AT-930 automatic antenna  provided. RIT control for ±9.9 kHz receive 
tuner built in.  frequency shift. 
TS-930S FEATURES:  • Eight memory channels. 
• 160-10 Meters, with 150 kHz - 30 MHz  Stores both frequency and band informa-
general coverage receiver.  'VFO-MEMO switch allows use of each 
Covers all Amateur frequencies from 160-10  memory as an independent VFO. (the 
meters. including new WARC, 30.17, and  original memory frequency can be recalled 
12 meter bands. on SSB. CW, FSK, and AM.  at will), or as a fixed frequency. Internal 
Features 150 kHz - 30 MHz general cover-  Battery memory back-up. estimated 1 year 
age receiver. Separate Amateur band  life. (Batteries not Kenwood supplied). 
access keys allow speedy band selection. . Dual mode noise blanker ("pulse" 
UP/DOWN bandswitch changes in 1-MHz  or "woodpecker"). 
steps. A new, innovative, quadruple con-  NB-1, with threshold control, for pulse-type 
version. digital PLL synthesized circuit  noise. NB-2 for longer duration 
provides superior frequency accuracy and  -woodpecker" type noise. 
stability, plus greatly enhanced selectivity. • ssB is, slope t . 

• Excellent receiver dynamic range.  Allows independent adjustment of the low 
Receiver two-tone dynamic range. 100 dB  and/or high frequency slopes of the IF 
typical (20 meters, 500 Hz CW bandwidth,  passband, for best interference rejection. 
at sensitivity of 0.25 µv. S/N 10 dB), 

• CW VBT and pitch controls, provides the ultimate in rejection of 
IM distortion.  CW VBT (Variable Bandwidth Tuning 

control tunes out interfering signals. CW • All solid state, 28 volt operated 
pitch controls shifts IF passband and simul-final amplifier. 
taneously changes the pitch of the beat 

The final amplifier operates on 28 VDC for  frequency. A "Narrow/Wide" filter 
lowest IM distortion. Power input rated at 

selector switch is provided. 250 Won SSB, CW. and FSK, and at 
• W notch filter. 80 W on AM. Final amplifier protection 
100-kHz IF notch circuit gives deep. circuit with cooling fan. SWR/Power 

meter built-in.  sharp, notch, better than -40 dB. 

• Automatic antenna tuner, built-in. • Audio filter built-in. 
Available with AT-930 antenna tuner built-  Tuneable, peak-type audio filter for CW. 
in, or as an option. Covers Amateur bands • AC power supply built-in. 
80-10 meters. including the new WARC  120. 220. or 240 VAC. switch selected 
bands. Tuning range automatically  (operates on AC only). 

• SSB monitor circuit. 3 step RF attenuator, 
VOX. and 100-kHz marker. 
Optional accessories: 
• AT-930 automatic antenna tuner. 
• SP-930 external speaker with selectable 
audio filters. 
• YG-455C-1 (500 Hz) or YG-455CN-1 (250 Hz) 
plug-in CW filters for 455-kHz IF. 
• YK-88C-1 (500 Hz) CW plug-in filter for 
8.83-MHz IF. 
• YK-88A-1 (6 kHz) AM plug-in filter for 
8.83-MHz IF. 
• MC-60 (S-8) deluxe desk microphone with 
UP/DOWN switch. 
• TL-922A linear amplifier. 
• SM-220 station monitor. 
• HC-10 digital world clock. 
• HS-6, HS-5. HS-4 headphones. 

More information on the TS-930S 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 
sublect to change without notice or obligation. 


