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ICOM IC-/20A 
A I L  6,....•••••••••••morpossingeommaredbrabernmax... 

Multi mode 
operation 
includes CW/AM/ 
SSD/ RTTY — 
Normally used side 
band selected 
automatically. 

- ----- -
NIP ALL BAND TRANSCZ NIER  111C•72t 01:11 

WOES  IEEE' 
NB  AT T  RF  SNAP  M g 

Ni 
CORER  DOWN  UP 

HF ALL BAND TRANSCE 

MINIM 
AOC  MS  A T T  R F  RR. 

Continuously variable power from 
10W to full power — speech pro-
cessor — LDA channeling module in-
duded provides auto band changing 
capability when  increasing  your 
power  using  the  IC-2KL  brood 
banded solid state linear. 

General coverage receiver from a 
0.1MHz to 29.999.9MHz — Split VFO 
operation — Frequency memorized 
in standby VFO. 

Simple to use Dual VFO's standard    
Data trcrisf9r button for mariiir g a fre-
quency f nterest and storing it in un-
used VFD. 

D. LOCK CW•N 
NOS( IWO 

BIT  T S 

/lb 

• 

Droodband•ed solid state transceiver operation on the 9 
amateur HF bands — Readout of mode in use and VFO 
— Status LEDs for push button functions. 

Use of RFIALC switch in conjunction 
with the Ne ml top hatch cover 
switches allows monitoring relative RE 
Out, SWR, and ALC. 

The ICOM HF System. We Have You Covered. 
HP/VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT 

CID IC OM 
ICOM AMERICA, INCORPORATED 

Sales Service Centers located at 

2112 1 1 oth Avenue NE 
Bellevue, WA 98004 

Phone (206) 454-8155 

3331 Towerwood Dr, Suite 307 

Dallas, TX 75234 

Phone (214) 620-2780 

AI stated speahcotions ore approximate and subject to change without notice Of oblxgotion. All ICOM rodios significantly exceed FCC regulotions hmitirig spurious emissions. 



5-STORE BUYING POWER in action! 
YAESU 

HAND HELD's 

2 METER  I 
FM 

CALL FOR 
SPECIAL 
PRICES 

70CM 
FM 

FT-208R FT-708R 

ETD ALPHA 

ALL ALPFA AMPLIFIERS ARE 
IN STOCK OR FAST DELIVERY 
CALL FOR SPECIAL PRICES 

MIRAGE B-1016 
2 METER AMPLIFIER 

160W OUTPUT, 
SSB. FM, CW. 

Freq range 144.-148MHz • HF out 1bOvv nom 
(10W int • RF pcwer in 5-15W • DC operating 
pwr 13 BVDC (Es 20-25A • Intermittent duty 
cycle • Built-in receiver pre-amp Auto-
matic internal or external relay keying 

REGULAR 

$279.95 $ 249. 9' 

KL M/TRI-EX 
KLM KT-34A 
4 element tri-bander 

Regular 

$389.95 $309 
KLM KT-34XA 
6 element tri-bander 

Regular 

$569.95 $469 
KLM 7.2-1 40M rotatable dipole. 

Regular $199.95  Special $159.00 

KLM 7.2-2 40M, 2 element beam 

Regular $349 95  Special $299.00 

KLM 7.2-3 40M, 3 element beam 

Regular $529 95  Special $449.00 

KLM 7.0-7.3 4A 40M. 4 element beam 

Regular $749.95  Special $629.00 

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

Regular $89.95  Special $77.95 

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

Regular $74 95  Special $60.70 

144-150-16C, 2M. 16 el Cir pol 

Regular $116.95  Special $93.55 

420-450-18C 435 MHz 18 el. Cir pot. 

Regular $69.95  Special $58.70 

TRI-EX W51, 51 foot tower 

Regular $999.95  Special $829.95 

W51 TOWER w/ KT-34A 

$1099 
W51 TOWER w/ KT-34XA 

$1239 
PRICES ARE FOB CALIFORNIA 

ON ANTENNAS & TOWERS 
except for certain combinations. Please inquire. 

KEN WOOD 

Cash in on our 5-store buying 

power. Most items in stock 

for fast delivery. 

CALL NOW! 

TS-930S 

TS-830S 

TS-130S 

ALL LISTED ANTENNAS/TOWERS IN STOCK...no wait. 

SERVING HAMS 
BETTER. 

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

Bob Ferrero,W1RJ/K8AHV, 
Jim Rafferty, AR3RJ 

other well known hams 

give you courteous, 

personalized 
se vice. 

r 

1 
• 

PAZ 1300854-6046 
9:30AM to 5:30PM PACIFIC TIME. 

OVER  10AM to 5:30PM. 
MONDAY THROUGH SATURDAY 

CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES 

FREE SHIPMENT A-",;̀,,,iNIT_rs9A 
ANAHEIM, CA 92801 
2620 W La Palma. 

(714) 761-3033 (213) 860-2040 
Between asneyiand & Knott s BPrry Farm 

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

Hwy 24 Downtown Left 27th off-ramp 

AEA•ALUANCE • ALPHA• AOAECO• AMPHENOL • ARRL•ASTRON 

• AVANT, BENCHER • BER  TE E • BIRD• Be W• CALLBOOK • CDE 

•COLLINS•CUBIC •CuRTIN • CuSHCRAFT • DAI wA • DATONG 

BURLINGAME, CA 94010 
999 Howard Ave , (4'5) 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 • KEN WOOO • ELM • LARSEN 

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

Prices. specifications. descriptions subject to change without notice 

'RADIO,. 
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 • TELRE X • TEMPO - TEN• TEC • TRISTAO 

• yAESU •Ed "early mor•' 

Calif residents please add sales tax 



INFO 
Manuscripts 

Contributions in the form of manu 
scripts with drawings and/or photo-
graphs are welcome and will be con. 

sidered for possible publication We 

can assume no responsibility for loss 
or damage to any material  Please 
enclose a stamped. self-addressed 
envelope with each submission Pay-
ment for the use of any unsolicited 
material will be made upon accep-
tance All contributions should be di-

rected to the 73 editorial offices 
"How to Write for 73" guidelines a, 

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 Possessi, 
One Year 112 issues) $25 00 
Two Years 124 issues) 538 00 
Three Years 136 issues) $53.00 

Elsewhere: 
Canada -527 97 1 y t•a , uniy, U.S 
funds Foreign surface mail -544 970 

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, in-
clude your name and address as well 
as those of gift recipients Postmaster 
Send form 43579 to 73 Magazine. Sub-
scription Services P 0 Box 931. Farm-
ingdale, NY 1'' 

Subscription 
problem or 
question: 

Write to 73 Magazine, Subscription 

Department, PO Box 931. Farmingdale 
NY 11737. Please include an address 
label. 

73 Magazine (ISSN 0098.90101 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 
03458 and at additional mailing offices 
Entire contents copyright 1982. Wayne 
Green. Inc All rights reserved No part 
of this publication may be reprinted or 
otherwise reproduced without written 

permission from the publisher Micro-
film Edition —University Microfilm, 
Ann Arbor MI 48106 

MAT IU11 RADK, 

When it comes to 

AMATEUR 
RADIO QSL's 

it's the 

ONLY BOOK! 
US or Foreign Listings 

19822 a Cooks 
Here they are , The latest editions. World-

fa mous  Radio  A mateur  Callbooks,  the 

most  respected and co mplete  listing of 

radio amateurs.  Lists calls, license classes, 

address infor mation. Loaded with special 

features such as call changes, prefixes of 

the  world, standard  time charts, world-

wide QSL bureaus, and more.  The U.S. 

Edition  features  over  400,000  listings, 

with  over  70,000  changes  fro m  last 

year.  The  Foreign  Edition  has  over 

370,000  listings,  over  60,000  changes. 

Place your order for the new 1982 Radio 

A mateur Calibooks, available no w. 

Each  Shipping  Total 

US Ca//book 

Foreign 

Cal/book  $17.95 $3.05 $21.00 

$18.95  $3.05 $22.00 

Order both books at the sa me time for 

$39.95 including shipping. 

Order fro m your dealer or directly fro m 
the publisher. All direct orders add shipping 
charge.  Foreign residents add $4.55 for 
shipping. Illinois residents add 5% sales tax. 

SPECIAL LIMITED OFFER! 
Amateur Radio 
Emblem Patch 

only $2.50 postpaid 

Pegasus on blue field, red lettering. 3" wide 

x 3" high. Great on Jackets and caps. 

ORDER TODAY 

RADIO AMATEUR I I 

caiiboolc INC. 
1A .. Dept.  B 

925 Sher wood Drive 

Lake Bluff, IL 60044, USA 

S WR & Power 
M eter 

• The most advanced 
automatic computing RF 
measuring instrument in 
amateur radio. 

Logarithmic SWR scale. 

• Power ranges 20/200/2000 
watts. 

Frequency range 1-30 
MHz. 

Automatic. No "set" or "sensitivity" 
control. Computer sets full scale 

so SWR reading is always right. 

Complete hands-off operation. 

Light bar display. Gives instant 

response so you can see SSB power 
peaks. Much faster than old-fashioned 
panel meters. Baton switch selects 

three power ranges. 

Logarithmic SWR display. Computer 

expands the display where you need 

it so it's easier to see, easy to use. 

Computer  operated.  Now  an 

analog computing circuit and digital 
comparator automatically compute 
SWR regardless of power level. Frees 

you from checking zero, setting a 
"sensitivity" knob and from squinting 

at old-fashioned  cross  pointer 
mechanical meters. With this new 

meter computing is done electronically 

and displayed with moving light bars. 

Individual bars for SWR and power. 

Compact, attractive. The new 

SWR & Power meter is in a 4 X4 X5 

inch metal case with brushed aluminum 
panel and black vinyl cover. Red light 

bars. Baton switches. For  115-v 

50 ,60 Hz. 

Model M-827 Automatic SWR & 
Power Meter $97.50 in the U.S. and 

Canada. Add $3 shipping/handling. 
California residents add sales tax 

NA 

ORDER YOURS NOW! 

Palomar 
Engineers 

1924-F West Mission Road 
Escondido, CA 92025 
Phone (714) 747-3343 
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A Split Personality 
for the KDK FM2015R 

Build This Digital Vfo 

—a microprocessor makes it simple 

WA5VQK 

Surviving the Unthinkable 

—part II: some practical ideas  AKOQ 

'Lite Receiver IV 
Ea —the second half 

12  WA4CVP, WA40SR  52 

TVRO Transducer 

30  - wavegu id e-t o-c o a x transition 
WA4CVP, WA40SR  58 

june 82 
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The MTV Music Box 

[5) —Satellite Central, part VII 
 Gibson  60 

Vfo -12 

Tune In the World's Tinderbox 
— SWLing from Cairo to Kuwait 

KOBV  40   Peterson  66 

Building for Beginners 
—happiness is a hot soldering iron 

 N1I1  42 

Coping with PC Boards 
—it's not easy to be virtuous  KC7M 

Are You Ready for 900 MHz? 
WB4LNM  74 

Crime-Stoppers' Textbook 
—rules of thumb for would-be gumshoes 

48   Diefenbach  84 

Never Say Die — 6, Ham Help — 64, 92, 94, 95, 108, 118, Corrections— 64, 96, Social Events— 88, Satellites— 97, 
Fun — 98, DX-99, Letters— 101, Contests— 104, Awards-106, Reader Service— 114, Review— 115, New 

Products— 119, Dealer Directory— 162, Propagation — 162 
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W2 N S D/1 
NEVER SAY DIE 
editorial by Wayne Green 

HOOKED 

You know, after over forty 
years of hamming I still don't 
know exactly what it is that 
grabs the interest of a teenager 
and turns him from a normal rot-
ten kid into a raving electronic 
maniac. I'm told by the dodder-
ing grey-bearded old-timers who 
have taken over most of the ham 
clubs in the country that young-
sters are exposed to the whole 
world on television and thus find 
little exciting about talking to 
weird places. 
Hmmm. I'm not convinced. 

No, amateur radio didn't gradu-
ally die off. It was killed with one 
blow back in 1963. Before that it 
had been growing at 11 % per 
year for 17 years, right on up 
through the evolution of televi-
sion. TV never even slowed it 
down. 

My first exposure to amateur 
radio must have made a strong 
impression, because after 50 
years I still remember it. Yep, 
sonny, I was a shaver of ten and 
while visiting the best friends of 
my grandparents in Bethlehem, 
New Hampshire, I met Harry 
Stevenson W1CUN. His mother, 
along with Johnny Macauley, 
ran the Valley View Inn. That 
was back in the heyday of hotels 
in Bethlehem...30 hotels and 
100 rooming houses, the bill-
board at the entry to town said. 
Harry was sitting there laconi-

cally talking on a 75m rig...a 
breadboard construction with a 
big copper tube final coil. He 
didn't pay a lot of attention to 
the visiting kid. It didn't occur to 
me, at ten, that I might ever be 
able to understand the wizardry 
of that mass of wires and tubes. 

HOME-BREW CONTEST WINNERS 

• 1st place, $250 prize: "Smart Squelch for Single-Sideband 
Receivers" by Frank Reid W9M KV and David Link W9YAN, 
both of Bloomington IN. 

• 2nd place, $100 prize: "Six-Meter Double-Sideband QRP 
Transmitter" by Larry Jack KL7GLK of Annapolis MD. 

• Honorable mention, $50 each: "MB-1 Function Circuit" by 
Mike Strange WA2BHB, Pine Hill NJ, "Splattometer" by 
Penn Glower W1BG, Andover MA, and "Weather Converter 
for Your Two-Meter Rig" by Paul Danzer N1II, Norwalk CT. 
We're sure you have heard it said that "hams are not build-

ing anymore; they're just appliance operators." Well, 73's 
Home-brew Contest proves that rumor to be baloney. We were 
literally buried with entries. The winning projects show that 
hams are not only building, but that they are still innovating, 
too. 
Our editorial staff burned the midnight oil in early April, 

choosing five finalists from more than 100 entries. The win-
ners were then picked by three of 73's veteran home-brewers: 
AG9V, K1XR, and W1XU. 
The Home-brew Contest winners will be published in future 

issues of 73. In the meantime, keep your soldering iron 
hot-73 is having another contest. This time there will be a 
$50 limit for the project's parts. 

Like a time bomb ticking 
away, that experience lay hid-
den, waiting for the spark of pu-
berty to set it off. By 14, I was al-
ready familiar with the excite-
ment of the police calls at the 

top of the broadcast radio dial. 
Then all it took was an exposure 

to a fantastic radio my grand-
father in Littleton, New Hamp-
shire had...with a shortwave 
band on it! Wow! There were all 
those foreign broadcast sta-
tions...and a myriad of hams. I 
was a roly-poly kid, but the fami-
ly still had trouble tearing me 
away from the twenty-meter 
ham band to eat. 
It was at just this juncture 

that some fiend dumped a box 
of radio parts in my lap one Sun-
day at church. Most of the parts 
were brand new and in their orig-
inal cartons, so I couldn't just 
throw them away. Oh, I tried to 
sell them to the local radio re-
pairman (now gone the way of 
the ice man), but he sneered at 
the parts as antiques. Popular 
Mechanics had a radio con-
struction project each month, 
many of them using parts just 
like those in my collection, so I 
put together a radio in an old ci-
gar box...and unfortunately it 
worked. I was hooked. 

$$ HOME-BREW II CONTEST $$ 

Between now and October 1, we'll be looking for articles de-
scribing the best home-brew projects in the land for under 
$50. All useful projects will be published in 73, and the cream 
of the crop will share $500 in cash. prizes. Top prize in the con-
test is $250, with $100 going to the second place project and 

$50 to each of three honorable mentions. These prizes are 
over and above the payment that all authors receive for hav-
ing their articles published in 73. 

Contest Rules 

1. All entries must be received by October 1, 1982. To enter, 
write an article describing your best home-brew construction 
project, and submit the article to 73 Magazine. Any construc-
tion article received before the October 1 deadline is automat-
ically entered in the contest. Any entries for the first Home-
brew Contest which meet the $50 requirement for Home-brew 
II will be automatically entered. If you haven't written for 73 
before, please send an SASE for a copy of our author's guide. 
2. The total cost of the project must not exceed $50, even if all 
parts are purchased new. Be sure to include a detailed parts 
list, with prices. 
3. All parts used in the project must be available to the aver-
age radio amateur or electronics experimenter. To be on the 
safe side, include sources for any unusual components. 
4. Projects will be judged by the 73 technical staff on the ba-

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

Home-Brew II Contest 
73 Magazine 
80 Pine Street 

Peterborough NH 03458 

Winners will be announced in the December, 1982, issue of 
73. Have fun! 
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R-1000 
830P° OFF 

TS-130SE or 
TS-130S 
$152° OFF 

KEN W OOD 
... pacesetter in amateur radio 

O CASH 
NOW! 

ASK YOUR DEALER FOR DETAILS 

TR-8400 
83 09° 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 
1714) 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. 
-os Angeles, CA 90025 
(213) 820-1234 
Henry Radio & Electronics 
Anaheim, CA 92801 
(714) 772-9200 
COLORADO 
CW Electronic Sales Co. 
Denver, CO 80202 
(303) 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 
(219) 485-6434 
IOWA 
HI, Incorporated 
Council Bluffs. IA 51502 
1712) 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 
(612) 521-4662 
MISSOURI 
Ham Radio Center 
St. Louis, MO 63132 
(314) 993-6060 
Henry Radio Company 
Butler, MO 64730 
(816) 679-3127 
MidCom 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 KEN WOOD BONUS BUCKS coupon, when presented to any factory authorized dealer 
TRIO-KENWOOD 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 S15.00 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 our authorized dealers. TRIO-KENWOOD 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 valio only in the U SA Void where taxed or prohibited by law. 
Resellers are not eligible to participate in this program This coupon is a part of TRIO-
KENWOOD COMMUNICATICNS "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 W O O D 

vADA 
Amateur Electronic 
Supply' 
Las Ve ,gas, NV 89106 
(702) 647-3114 
NEW HAMPSHIRE 
Tuft's Radio & 
Elect. Supply 
Hudson, NH 03051 
(603) 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 
0(3H15) 736-0184 
,0   

Amateur Electronic 
Supply 

klifte, 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 
8152° OFF 

TR-7730 
$302° OFF 
WITH OR WITHOUT 

MC-46 

Radio, Inc. 
Tulsa, OK 74119 
(918) 587-9123 
OREGON 
Portland Radio Supply 
Portland, OR 97205 
(503) 228-8647 
PENNSYLVANIA 
Hamtronics/Trevose 
Trevose, PA 19047 
(215) 357-1400 
J.R.S. Distributors 
York, PA 17404 
(717) 854-8624 
SOUTH CAROLINA 

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 
San Antonio, TX 78222 
(512) 333-6110 
WASHINGTON 
A-B-C Communications 
Seattle, WA 98155 
(206) 364-8300 
Amateur Radio 
Supply Co. 
Seattle, WA 98108 
(206) 767-3222 
C-COMM• 
Seattle, WA 98107 
(206) 784-7337 
WISCONSIN 
Amateur Electronic 
Supply 
Milwaukee, WI 53216 
.114' 442-4200 

/  /1982j 
Model Purchased 

Dealer Name:   

Customer 
Name:   

Address.   

Date Purchased 

Call Sign   

City   State/Zip   

Customer Signature   

TRIO-KEN WOOD COMMUNICATIONS 
1111 West Walnut, Compton, California 90220 Good Mar. 1 through Jun. 15 1982. 73-BB/82 
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Cornelia Taylor 
ordering the 'Woodpecker' to stop while 

At 15, I was busily bootleg-
ging on 40-meter CW with my 
Hallicrafters SX-19 receiver and 
a homemade 6L6 rig. I was pret-
ty good at the code, but every 
time I'd go down to take my li-
cense exam, I'd go into a total 
panic and flub it. I think the only 
reason I ever passed was that 
one day I went along with a 
friend who was being examined. 
I hadn't practiced or even stud-
ied for the written test. Once we 
got there, since the test was free, 
I said what the hell and sat down. 

The code came through, 
sounding like five words per 
minute. I got good copy. My bud-
dy, who had been whipping off 
15 per the night before, had an 
almost empty page. I got my 
ticket and he never did get his. 
Pity, for he became a well-
known electronic engineer. Pan-
ic. 

The ham DXing originally got 
me interested, but I didn't get in-
to that aspect of it until years la-
ter. I was mostly active in my 
early days on 160m and 21/2m. 
DX is relative, of course, once 
you get into the hobby. My con-
tacts across town on 112 megs 
were as much fun as working 
Swaziland 30 years later. 
As a jaded old-time ham, you 

may not find much excitement 
in whipping out an HT and mak-
ing a contact with some friend 
fifty miles away, but I'll bet that 
a lot of youngsters would find it 
fantastic. Oh, they're familiar 
with CB...but it is never like 
this. 
If CB had been around when I 

was a kid, would I have been 
side-tracked into it? Undoubted-
ly. Would my eventual disillu-
sionment with CB stop me from 
getting into amateur radio? I 

don't know...and that might be 
some of the reason for our low 
level of newcomers. Still, with 
the entry into amateur radio now 

at five words per minute and the 
technical test totally bypassed 
by the Bash books, there are few 
barriers. 

I learned the Morse code one 
evening while getting dressed to 
go to a Boy Scout meeting. I'd 
put it off until the last minute, as 
usual, and had to demonstrate 
my code ability at the meeting. 
Within one hour, I learned the 
letters and was doing at least 
five words per. I was 14 at the 
time. 

To digress, as usual, my en-
thusiasm for getting rid of the 
Morse code test for a ham li-
cense and replacing it with a 

Continued on page 121 

Well. . .1 Can Dream, Can't 1? 

14\SAN 
‘me 
111. 

"The Russian embassy says they're 
you're on the air." 

by Bandel Linn K4PP 
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KL M's KT-34XA 
Outperforms O ommercially available tribanders and many monobanders, too! 

KLM's KT-34XA TRIBANDER is the 2nd generation of a unique new series of antennas designed to 
provide superior broadband coverage on 20, 15, and 10 meters. The combination of lossless linear 
loading and hi-Q air capacitors enables the KT-34XA to outperform all commercial available tribanders 
and meet or exceed the performance of a conventional stacked monoband system. The lower weight 
and windload of a single antenna mean reduced tower and rotator requirements. Thus, overall system 
costs can be kept to a minimum while enjoying the best of monobander-type performance. 
KLM's field proven KT-34A is the heart of the "XA" model. The boom length of the "XA", however, 

has been doubled, and one tri-resonant and one full size 10 meter element have been added. These 
changes increase the gain to 11-11.3 dBd on 10M, 9-9.5 dBd on 15M, and 8.5-9 dBd on 20M. Two 
driven elements are used to make the KT-34XA unusually broadbanded (a concept applied to many KLM 
antennas). Gain is virtually flat across each band except for 10 meters which has been optimized for the 
DX'er, 28-29 MHz. The chart below shows the remarkable performance qualities of the KT-34XA. 

GAIN Ic1B1:0 

9.0 

8.5 

8.0 

2:1 

VS WR 

1.5:1 

MHz 14.0 

20M 

.2  .3  4 MHz 21.0 .1  2 

KT-34XA GAIN vs. VSWR 

11.5 

11.0 

10.5 

.3 .4 .5 Mhz 28.0 .1 .2 .3 .4 .5 6. .7 .8 .9 29. .1 .2 

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

(408)779-7363 
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What's better than one 
ICOM in the hand?  

Meet the new ICOM 220 MHz IC-
3A'1'. Providing full coverage of the 220 MHz 
band, the IC-3AT is similar in appearance and 
size to the popular IC-2AT. All accessories, 
including battery packs, chargers, microphone, 
etc.  completely compatible between the two 
seri 

  IC-111AT 11, . _ 

• •-•-:•-•"'.'7 -7 .71'7" 

•  ID 

IC-2AT 
2 Meter FM 

The IC-3AT includes a 16 button 
Touchtonex Pad and covers 220 to 224.99MHz 
both simplex and duplex operation. The 
IC-3AT system comes complete with IC-BP3 
NiCd battery pack AC wall charger, belt clip, 
"rubber duckie"  wrist strap all standard at 
no extra cost. 

IC-3AT 
220 MHz FM 
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IC-22U 
ICOM VHF Mobile Performance at a Budget Price 

iggawtow. 

toss sow •10 " 

9.1 

t.  ........ 
. !.  77 4 

;oval Low •010-
___ 

mow 

(\11.143' 

•  M I  1 11  111111111., 

6 9 7 
• rt 111 

TONE  LOW • SPIWT 

14/0/4 

•  ore  

Imagine IC-22S performance and 
simplicity. . . 

plus 800 channels. . . 
Easy to Operate. 
• Convenient pushbutton frequency 
selection 

• Monitor repeater inputs at the flip 
of a switch 

• Hi/Low power pushbutton 
selectible 

• Touch Tone® available with optional 
HM8 microphone 

• Convenient hookup points for sub-
audible tone encoder or continuous 

tone controlled squelch system 
• 5 KHz step (800 T/R channels 
standard) 

• Covers the complete 144-147.995 
MHz ham band 
ICOM Performance. 
• 5 helical resonators for outstanding 
selectivity 

• Continuous duty rated 10 watt 
transmitter — rugged performance 

• Excellent receiver sensitivity 

GID ICO M 

• Patterned after ICOM's extremely 
successful and reliable IC-22S. 

• APC circuit for protection of finals 
Versatile. 
• Easily set up for CAP/MARS use 
• 8 pin mic connector 
• 9 pin undedicated accessory socket 
• Remotable frequency selection 
option (Ex-199) 

• Compact size [6.2 in (W) x 2.3 in 
(H) x 8.6 in (D)1 

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

All stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emissions. 



Tim Ahrens WA5VQK 
Microcomponent Applications 
Engineer, Motorola 

3501 Ed Bluestein Blvd. 
Austin TX 78721 

Build This Digital Vfo 
a microprocessor makes it simple 

Ed. Note: The MC6805T2L2 microprocessor IC used in this project must be ordered directly from Motorola. Send a money order only (no 
checks) for $11.50, payable to Motorola, to: Tim Ahrens, Motorola, 3501 Ed Bluestein Blvd., Austin TX 78721, Attention: Mail Stop L-2787. 

This article describes a 
I microprocessor-con-
trolled vfo which may be 
used as a remote vfo for ex-
isting stations or incorpo-
rated into new radio-system 
designs. The vfo features 
ten battery-backed-up 
memories, keypad entry of 
frequency, up/down scan-
ning, a real-time clock, plus 
a liquid crystal display. 
As a remote, the vfo 

tunes from 5 to 6 MHz in 

100-Hz increments and is di-
rectly compatible with ra-
dios which use a 5-to-5.5-
MHz internal vfo (e.g., 
FT-107, FT-707, etc.). If us-
ing one of these radios, only 
small modifications within 
the radio are required to al-
low the remote vfo to 
change bands at the touch 
of a finger! 

Microprocessor Selection 

The vfo is designed a-

round Motorola's MC6805T2 
microprocessor. Within this 
multi-function chip (now 
called a microcomputing 
unit —MCU —because of 
all the integrated functions 
on board), I/O plays a very 
important part. This is the 
portion of the MCU which 
does the actual communi-
cating with switches, LEDs, 
bells, and whistles. The 
MC6805T2 MCU used in 
this project (we will refer to 

it as the "T2") has a small 
amount of RAM, ROM (2.5 
K bytes), a timer, parallel 
I/O lines, and one other fea-
ture that makes it ideal in 
the radio environment—a 
built-in frequency synthe-
sizer. A block diagram of 
the synthesizer is shown in 
Fig.1(a); Fig.1(b) is a block 
diagram of the entire vfo. 
The vco signal which is 

fed back into the T2 may 
have an amplitude as low 
as one-half volt and be as 
fast as 16 MHz. With exter-
nal prescaling, the vco fre-
quency may be consider-
ably higher. However, any 
external prescaling will 
multiply the step size by 
the prescaling factor. 
In addition to its on-chip 

synthesizer, the T2 contains 
enough ROM to hold all the 
software needed for the vfo 
control program. In fact, 
the T2 with the vfo program 
in ROM is available from 
any Motorola distributor. 
An alternative to the T2 is 

the MC68705P3 MPU. The 
P3 is very similar to the T2 
except that it requires an 
external synthesizer and it 
contains on-board EPROM 
instead of ROM. The 
EPROM on the P3 is user-
programmable, so you 
should use the P3 if you 
need a control program 
other than the one avail-
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able in ROM on the T2. See 
the box for further informa-
tion on programming and 
use of the P3. 
The circuit-board layouts 

given in this article can be 
jumpered for use with ei-
ther MPU. The figures and 
text explain where differ-
ences occur. For those who 
prefer not to etch their own 
boards, a source for boards 
as well as components is 
given in the small box. 

Using the Vfo 

Upon power-up, the 
MCU reads the last-entered 
frequency from the RAM 
on board a battery-backed-
up MC146818 clock chip, 
enters it into the synthesiz-
er, and displays it. If power-
ing up from a "dead" sys-
tem (no battery backup), 
garbage will be both dis-
played and entered into the 
PLL system. 
After the power-up se-

quence is completed, num-
bers for a different frequen-
cy may be entered via the 
keyboard. When the dis-
play shows the frequency 
desired, depress "enter" 
and the PLL system will be 
set up. By entering the fre-
quency in this manner, it is 
also stored in RA M so that 
if a power failure should oc-
cur, the correct frequency 
will be read from the bat-
tery-backed-up system and 
the PLL restored. 
If the displayed frequen-

cy is to be stored into mem-
ory for later recall, press 
"memory" followed by a 
digit, 0-9. To retrieve a pre-
viously stored frequency, 
press "recall" followed by 
the desired digit. All of 
these memories have bat-
tery backup. 
If you want to move up in 

frequency, press and hold 
the "up" button. If you 
want to go up fast, press 
and hold the "fast" button 
at the same time. The fre-
quency will go up until it 
reaches XX.999.9, at which 
time it will roll over to 
XX.000.0. To make the sys-
tem go down in frequency, 
the same procedure may be 

SYSTEM CLOCK 

MPu 
OSCILLATOR 
a 
DIVIDE BY 4 

PART OF MC680512 

i0-BIT REFERENCE 

DIVIDER 

-- 1 

PHASE/ 
FREQUENCY 
COMPARATOR 

LOW PASS FILTER 

FEEDBACK SIGNAL 
FROM vC0 

14-13iT 
DIVIDE -BY-N 

FREQUENCY 
OUT 

VOLTAGE 
CONTROLLED 
OSCILLATOR 

  OPTIONAL 
PRESCALER  I 

L_   

Fig. 1(a). Block diagram of synthesizer on MC6805T2 MCU chip. 

followed using the "down" 
key. 
To set the time, press 

"recall" followed by 
"memory." At this time, the 
display will show EEEEEE, 
signifying that the time may 
now be entered. Enter the 
time in 24-hour format, and 
when satisfied with the dis-
play, press "enter." At this 
time, the data will be 
placed into the clock chip's 
registers and time-keeping 
will commence. When "en-
ter" is depressed, the fre-
quency that was on the dis-
play before setting the 
clock will be restored to the 
display. The actual PLL sys-
tems are not disturbed by 
entering into either this 
mode or the time-display 
mode. 
To display the time with 

an update every second, 
press "recall" followed by 
"enter." You may exit this 
mode by pressing any key, 
which will return the dis-
play to the previous fre 
quency. 
As you can see, the com-

bination of the MC6805T2 
MCU and the MC146818 
clock chip provides the ra-
dio designer with capabili-
ties that far surpass the pre-
viously acceptable meth-
ods of frequency control. 
The 6818 may be omitted, 
but the clock feature, 
stored frequencies, and the 
battery backup of them will 
also be deleted. 

Vfo Circuit Design 

The rf circuitry I used is 

(VXO FEEDBACK) 

VCO FEEDBACK 

KEYBOARD DISPLAY 

116-j(305T2 

CLOCK 
a 
MEMORIES 
MC1461318 

14'.3,PER VCO 

MIXER 

• - •̀•11.1. BUFFER FILTER 

VXO 

5-6MHz 
vF0 OUTPUT 

Fig. 1(b). Block diagram of entire microprocessor-controlled 
vfo. 

given in Fig. 2, while the 
MCU and its peripherals are 
shown in Fig. 3. 

As the MCU's minimum 
step is 1 kHz, some method 
of refinement must be in-
corporated because 1 kHz 
is not adequate resolution 
in the HE bands. By using 
four of the I/O lines from 
the MCU for a voltage-sum-

ming network, 100-Hz step-
ping increments may be re-
alized. The output of the 
summing network is used as 
an "offset" voltage to shift 
the frequency of the vfo. 
Because the frequency will 
be locked (basically to it-
self), changing the main vco 
frequency would achieve 
nothing. There are, how-
ever, two methods of 

PARTS AVAILABILITY 

The varactor diodes (D2 and D3) and most of the integrated 
circuits used in this project are Motorola devices and are 
available from Motorola distributors. In many parts of the 
country, Hamilton-Avnet Electronics is a source for these 
parts. Excluding the LCD unit, a set of ICs for this project 
should cost between $45 and $70, depending on which micro-
processor you select for your version. 
The MD108 double-balanced mixer is available for $12 post-

paid from ANZAC, 180 Cambridge St., Burlington MA 01803. A 
good selection of coils and forms can be found at RADIOKIT, 
Box 411S, Greenville NH 03048. 
Parts, as well as circuit boards, are also available from Con-

version Dynamics, 2218 Old Middlefield Way, Suite N, Moun-
tain View CA 94043. Their version uses a double-sided PC 
board and an LED rather than LCD frequency display. Write to 
them for more details. 
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C,8 

changing the frequency 
which would not affect the 
PLL system itself: Shift the 
reference frequency, or use 
an auxiliary variable crystal 
oscillator (vxo) and then 
mix the two frequencies to-
gether. 
The first method was 

tried initially, but due to the 
low frequency of the crys-
tal, I could not pull the os-
cillator far enough off fre-
quency to provide the 
100-Hz shift and still have 
provisions for RIT. So the 
second method, of an auxil-
iary vxo, was tried. The 
main vco tunes from 12.36 
to 13.36 MHz and is then 
mixed with 18.36 MHz from 
the vxo to provide the nec-
essary 5-to-6-MHz signal. 
This method of shifting 
through 100-Hz steps may 
seem a bit crude, but sever-
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Fig. 2. Rf circuitry of vfo. 

al commercial transceivers 
use this method. In fact, 
!corn's IC-730 uses this 
method to generate 10-Hz 
steps! Fig. 4, a spectrum an-
alyzer photo, shows the ac-
tual vfo output. 
The 18.360-MHz vxo 

crystal (Y4) was chosen be-
cause I had one; it is a 
146.88-MHz transmit crys-
tal for an HT-144. Either of 
two crystals may be used in 
the oscillator. An 18.360-
MHz or an 18.860-MHz 
crystal may be selected by 
a jumper and a pullup/pull-
down resistor on pin 27 of 
IC1 (see Fig. 3). The vco 
must be adjusted for the 
crystal you choose. 
If a different frequency 

range is to be covered by 
the vfo, the frequency of 
the vxo crystal must be 
changed, and appropriate 

r/7 

FILTER 

modifications in the filters 
should be made. From this, 
it may be seen that almost 
any frequency may be gen-
erated from the vfo by sim-
ply changing the vxo crys-
tal. 

The MCU and Clock Circuit 

A version of the MC6805T2 
is available from Motorola 
which already contains in 
ROM the program neces-
sary to function as a vfo. 
This part is called an 
MC6805T2L2. The 12 signi-
fies a specific program 
within a ceramic part, in 
this case, the vfo software. 
The MCU is used to gather 
data from the keyboard and 
execute any function which 
is "called up." The lines 
used for I/O are represented 
by PAO-PA7, PBO-PB7, and 
PCO-PC2. Port A is used for 

both the keyboard and in-
terface to the MC146818 
clock chip. In this applica-
tion, the clock chip is bat-
tery-backed-up, and when 
powered down draws only 
300-400 microamperes 
from a four-and-one-half-
volt source. 
The B port is used to con-

trol the four bits of the volt-
age-summing network plus 
the read/write and control 
lines of the clock. The C 
port is used to control the 
clock and data lines of the 
liquid crystal display (LCD). 
Only two crystals are re-
quired in this part of the 
vfo —a 4.096 MHz for the 
MCU, and a 4.194 MHz for 
the clock chip. These fre-
quencies are divided down 
by their respective hosts for 
internal timing. 
All of the peripherals 

with the exception of the 
6818 are serial devices. This 
means that the digital data 
which goes to each part re-
quires only two lines, a data 
line and a clock line. In the 
MCU environment, I/O 
lines are at a premium; that 
is why data lines are com-
mon to all parts and only 
the clock or enable lines are 
separated from the rest. 

The Display 

The display portion of 
the system  uses the 
MC145000 multiplexed 
LCD driver and an 8-digit 
LCD, although only six 
digits are used. 
The MC145000 requires a 

total of four lines—power, 
ground, clock, and data. 
This means that the display 
may be located away from 
the main PC board. This 
makes for a lot easier con-
struction of the total proj-
ect! Since this is digital data 
on two of the lines, use no 
more than about a foot of 
cable. Current consump-
tion is quite low with this 
CMOS device—about 75 
microamperes. As data is 
shifted into the 145000, 
every 8 bits will shift over 
one character from left to 
right. Even if only the right-
hand-most digit is to be 



The antenna specialists co. introduces the DURA-FLEXTM 
shock mount. It does everything a steel spring will do—while 
solving two special problems. 

1. It completely eliminates spring-generated RF noise 
in duplex radio systems. 
2. It improves radiation patterns and prevents antenna 

damage in rough environments by drastically dampening whip 
vibration. 

DURA-FLEXT.N You have to flex it to believe it. 

the antenna specialists co. we design solutions. 

the antenna specialists co. 
a member of The Allen Group Inc. 
12435 Euclid Ave., Cleveland, OH 44106  .-63 

Canada: A. C. Simmonds & Sons, Ltd. 
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MC68705P3 
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2 048M.z 
REFERENCE 

•5v 
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—  IF THE T2 MCU IS USED, MAKE 
—  THESE JUMPER CONNECTIONS 
—  AT THE MC145155 SOCKET 

Fig. A. Using the MC145155 CMOS synthesizer. 

Using the P3 
Although designed for the MC6805T2, the vfo software was 

given the capability of using the MC68705P3 as a host MCU. 
This MCU is identical to the T2 with the following exceptions: 
• The P3 does not contain a PLL. • The P3 is an EPROM-type 
part which programs itself. 
In the early stages of the design, a T2 was not available and 

a "simulation" was made by using a P3 and an MC145155 

CMOS synthesizer. If changes to the program are desired, you 
may use a P3 plus an MC145155 CMOS synthesizer to simu-

late the T2, as shown in Figs. A and B. This allows you to use 
the same basic core of the program and add enhancements 
that might be useful. 
The actual software listing for the system is available from 

me on receipt of a large SASE plus $3.00 to cover copying 
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Fig. B. 6805 T2 vs. P3 differences. 
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CKOuT 

costs. It may be entered into an MCM2716 2K by 8 EPROM for 
programming of the MC68705P3. Fig. C is a schematic for the 
programmer. 

The MC68705P3 MCU has the capability of programming it-
self. By adding only one additional part (MC14040B), the P3 
can read data from a 2K by 8 EPROM and program itself from 
it. Two LEDs are used, which signify that the device has been 
1-programmed, and 2-verified. 
Because the hardware required to program the P3 is so 

small, even the casual amateur/hobbyist may build a pro-
grammer to take advantage of the MCU's capabilities. 
Either the T2 or the P3 with the MC145155 can be used with 

the circuit board presented in this article. If the T2 is used, the 
MC145155 is not needed and two jumper connections should 
be made at the MC145155 socket. See Fig. A. 
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Is this new KDK FM 2030 
the best 2 meter FM radio in the world? 

• • • 

a 

NA CH  1N-PIR 
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best... in 
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" 
Yr • 

That's a pretty strong claim considering the 
competition. 

Let's look at some of the features ... 

Hal 

•KD K continues the tradition of being the ultimate in VHF FM mobile 
operations. We make maximum use of multiple function, multiple shaft 
controls and only three sets of knobs are located on the front panel. 
Still many new features have been added, such as digital RIT, reverse 
button, memory channel readout number and more! 

'The new KDK 4 bit microprocessor chip is an in-house developed 
software which makes all these new features possible. Plug in modules 
are used for CTCSS tone and diode matrix duplexing. 

'We gave it a very heavy textured paint finish on the case and mounting 
bracket that is highly -esistant to scratching! No more micro-thin paint 
finishes! 

'Modern styled front panel with dials intelligently arranged so you can 
best utilize the multi-function, easy to handle controls. 

• Good audio with the famous KDK audio output capability of 1.5 
watts ... you can't blow out our audio IC! 

• RF power is a good, clean no spurious signal of 25 watts on high and 
5 watts (adjustable) on low. 

'Frequency coverage 143.005 - 148.995 mhz. S/N better than 35 db 
at 1 uv input. Better than .2 uv at 12 db SINAD. Squelch sensitivity 
better than .15 uv. Bandwidth at —6db: +6khz, at —60db: +16khz. 
Image ratio better than 70db. Double superhetrodyne. Transmitter uses 
variable reactance frequency modulation with maximum deviation set 
at +5khz. 

•Nicads for memory retention built in, nothing extra to buy. Disconnect 
the FM2030 from the power source and the memories remain! 

NOW YOU 

V 

=IN 

TONNE  .L 0 

0 

HI 

.4  a 

INTRODUCTORY PRICE! 
Includes Tone Pad Microphone 
and all accessories. Shipping: $5.00 eastern U.S.A. $7.50 western U.S.A. 

309 
'Easy to use mobile mount with instant disconnect knobs for fast, 
simple removal. DC Cable and mounting hardware, spare fuse, external 
speaker plug and complete simplified instruction book includes circuit 
diagrams and even complete alignment instructions! No extras to purchase! 

'Control functions: Select memories, show memory channel number, 
or select memories and show frequency of channel, or dial frequencies 

with two speed selectable control. Instant choice of either 5 or 100 hz 
tuning steps. Band scan or frequency scan selectable. 

'Frequency shown in 5 bright LED digits. LED indicator shows when 
signal is received (unsquelched), LED indicator shows transmit. 

• Modern LED bar meter shows signal strength of received signal and 
on transmit shows relative output power. 

'Microphone includes tone pad, and up and down buttons to change 
dial frequency or memory channels. 

• A standard microphone with up-down buttons only is availaJle 
separately. 

• The FM 2030 is basically as easy to use as a crystal receiver with 
rotary switch frequency selection for full "eyes-on-the-road" mobile 
operation. 

'And, in case we forgot to mention it, we retained our good point-to-
point wiring and printed circuit boards and eliminated troublesome 
relays and those pesky internal plugs that can give trouble. 

• Smaller case size: 55mm (2 3/16") high, 162mm (6 3/8") wide, 
182mm ( 7 3/16") deep. 

HAVE JUST SOME OF THE FEATURES... IT'S UP TO YOU TO DECIDE! 

Write for brochure — Dealer inquiries invited! 
Warranty information available from your dealer or direct. 

Company reserves :he right to change specifications 
without notice. 

Exclusive USA, Central and South American Distributor 

Mad Order - COO - B.if Cerd, 

ORDER NO W DIRECT 
CALL TOLL FREE 

ORDER DIRECT or at your dealer! 
DISTRIBUTED BY: 

800-251-4141 
Th., number for OROERS ONLY 

[1(D1( 
10116  KDK DISTRIBUTING CO., INC. 
617 SOUTH GALLATIN ROAD — MADISON, TN 37115 — PHONE (615) 865-7949 — TELEX 80-8327 
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I5K 

AD 

01 
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•D• 
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MODE OPTIONS 
(SEE TABLE 1) 
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FP2 

F;"  
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22.23 
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• 44,4 
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29.30 
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32 
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MC 145000P 

83 

A3 

B. 

A• 

85 

• 
86 

A 

A? 

8 

A 

BPS 

BP2 

BP 

IC4 

GE 
LXD69D7R09 
DISPLAY 

changed, all 6 digits must 
be present to the 145000 (48 
bits worth). Fig. 5 is a chart 
which relates bits to digit 
segments. 

Fig. 3. MCU and peripherals. 

The Real-Time Clock 

The MC146818 is a new 
device which not only has a 
real-time clock in it, but 

jOKHZ RES  114-Z 

Fig. 4. Vfo output displayed on spectrum analyzer. 
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//7 

C36 
i0-40 

1839 
IOK 

1  C38 
I  4 

•50 

i 06  R33 

iK 

SOUARE WAVE TO 
LEVEL CONVERTER 

RESET ON 
OPTIONAL 

MHz COUNTER 
(FIG 81 

REMOTE FROM 
MCU 

1 cc•ABOUT i62rnA 

also contains 50 bytes of 
CMOS RAM. This makes 
the device an excellent 
choice, since data in the 
RAM may easily be saved in 
a power-down condition. 

The 6818 has a clock gen-
eration circuit on chip 
which requires only a crys-
tal, resistor, and two small 
capacitors to generate not 
only the time clock source, 
but also a clock signal for 
the rest of the system if de-
sired. If the crystal mode is 
not chosen, the 6818 may 
be driven with an external 
frequency of 4.195 MHz, 
1.048 MHz, or 32.768 kHz. 
An internal register tells the 
6818 which frequency it is 
on. I have found that the 
6818 draws less power 
when operating at the low-
est frequency-32.768 kHz. 

17) 

Displayed 
Digit 
0 
1 
2 
3 
4 

5 
6 
7 
8 
9 
A 

blank 
— (dash) 
= (equal) 

ldegrees) 
Note: A decimal 
added to all but the right-most 
display digit by setting b3 [seg-
ment (3)] to a 1. 

Display Format 
Hex Code 

D7 
06 
E3 
A7 
36 
B5 
F5 
07 
F7 
B7 
77 
F4 
D1 
E6 
Fl 
71 
73 
B6 
76 
D6 
DO 
00 
20 
AO 
64 
60 
33 

point can be 

Fig. 5. Display codes of LCD 
readout. 

In fact, by using an 
MC14069 inverter as a crys-
tal oscillator at 32.768 kHz, 
less power is used than by 
using a 4.194-MHz crystal 
on the 6818! As with most 
parts of this type, the faster 
the clock, the more current 
required. 

The MC146818 may be 
set up in a 12/24-hour type 
mode, plus alarms which 
may be set to interrupt at 
any time, including every 
hour, minute, or second. As 
shown in Fig. 6, there are 14 
registers required to set up 
this data, and the entire 
memory map looks like 64 
RAM locations. 

Although the MC146818 



MA IS N 
Electronics Supply 

1YAESIU FT-ON 

LIST $2995.00 

• three selectivity positions 
for CW (two for FSK!) using 
optional filters. 

• 73 MHz first IF 
• 0.3 uV sensitivity 
• full break in 
• Curtis 8044 keyer available 
as option 

• front panel keyboard 
• ten VFO's 
• one year factory warranty 

44:20 DRAKE 

TR7A 
Continuous Coverage 
Reception—  no gaps—no 
range crystals required 
Amateur Band transmission, 
including  capability  for 
M ARS,  Embassy, 
Government,  and  future 
band expansions 

1695.00 

plug = IC-720A 
Madison's 

LIST  Price 
$1498 w/AC  $1298 w/AC 

ICOM'S top of the line - 
9 band HF transceiver, 
general  coverage 
receiver - 0.1 MHz to 30 
MHz, 12 VDC operation 
(compatible with PS15 
power supply). 2 VFO's 
built in. 

COLLINS 
LIST 

Madison's 
Price 

KWM 380 
$3849.00 

$2795.00 / 

ANNOUNCING THE NEW 

•  4.. 

ma oak 

•I• nib 

441, RIM 

1011 

4441 

#3) K EN W000 TS930S Call for Quote 

• 160-10 Meters, with 150kHz 
- 30 MHz General Coverage 
Receiver, quadruple 
conversion, digital PLL 
synthesized circuit 

• All Solid State. 
• Power input rated at 250W 
PEP on SSB, 250W DC on 
CW, 140W DC on FSK, and 
80W DC on AM 

• Automatic Antenna Tuner, 
Built-In. 

• CW Full Break-In. 
• Dual Digital VFO's 
• Eight Memory Channels. 
• Dual Mode Noise Blanker 
("Pulse"  or 
"Woodpecker"). 

• SSB IF Slope Tuning. 
• One Year Warranty. 

DONS CORNER 
My spy at the Japanese factories, Tang In Stead, is back on my good 

side. If you have followed his doings, you will recall that he leaked the 
info on the new Kenwood TS-840s three months ago. Well take those 
three months, which is 90 days, add that to the number 840, and 
presto, the Kenwood TS930s. He was RIGHT! Just premature. . .but 
isn't that what spies are for? Tang has started rumblings about the new 
from HF rig that is about to debut. More on that next month. 
Antennas, those things that you stick up on the roof or tower and 

then forget about, are evolving into new shapes. If you haven't 
checked yours recently, get up there and inspect the connectors, 
traps, guys, and joints. That next DX pile-up is the wrong time to 
discover the creeping crud. What with the new verticals and compact 
beams, there is no reason to use wire as your primary radiator. Call us 
and ask what the best alternative is for your set-up. 
If you and the clan are going on a vacation, don't neglect the 

equipment you are taking along. Consider an amplifier, extra 
batteries, appropriate mobile antennas, power cords, scanning or 
DTMF mikes, mobile chargers, and so on. Think about how the rigs 
will be used and be prepared. 

See you next month! 

RGaiu 
Dbl Shield 

RGII/u 
Foam IMF 

11113  213 
Non-contaminating  2-16(28 x 30) 

8267  6-18 (16 x 30). (1 17) 
43 c/ft. 
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AWG (in mm)  goose •. 
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HOUSTON. TEXAS 77010  

) 1508 McKINNEY 
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Main circuit board, using the MC6805 T2L2 MPU. If the al-
ternate "P3" MPU is used, then the socket with jumpers at 
lower center would be replaced with an MC145155P syn-
thesizer chip. The empty socket at left is for the plug-in ca-
ble to the keypad. At upper right is a metal can containing 
the double-balanced mixer. 

clock chip is not designed 
to have any I/O pins, there 
is one way in which a single 
output bit may be "con-
structed." The SQW pin is a 
software-programmable 
clock output pin whoselre-
quency is a derivative of 
the 6818's clock. The inter-
nal register which controls 
the frequency of the SQW 
pin can not only change the 
frequency of the pin, but it 
may also turn it off. By set-
ting the frequency of the 
SQW to some relatively 
high frequency (it is not 
really that important) and 
providing some external fil-
tering, when the clock is on, 
the output of the filter 
represents a "one" condi-
tion, and when off, repre-
sents a "zero" condition! 
This provides an extra I/O 
pin. 

Power Supply 

To supply the MC146818 
with voltage both when the 
main system is off and. on, 
there need to be a few smarts 
involved. See Fig. 7. The 
trick required is to use D6 to 
initially raise the 5 volts 
from IC7 one diode drop 
higher (.7 V), then drop the 
supply voltage (Vcc) to 
both MCU and 6818 by sep-
arate diodes (D4 and D7). 
This ensures that both parts 
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are operating at basically 
the same voltage. For 
battery-backup operation, 
D5 is inserted from the plus 
lead of the battery to pin 20 
of the 6818. This isolates 
the batteries from the rest 
of the system and doesn't 
allow any current to flow 
back into them when the 
main Vcc is on. If you are 
using nicads, a resistor of 
appropriate value could 
replace the diode to allow 
charging during on time. 
The value of this resistor is 
of little consequence to the 
6818 when the main power 
is off because the current 
consumption of the 6818 is 
so low. 
In addition to the voltage 

differential, there is another 
consideration regarding the 
chip enable (CE) line of the 
6818. When the system is 
powered down (main pow-
er), the CE line of the 6818 
should be brought high to 
ensure that the part is dese-
lected. This is easily accom-
plished by using a transistor 
(Q5 in Fig. 3) in the classical 
inverter style. The base is 
tied to the MCU Vcc 
(through an appropriate re-
sistor), and the collector re-
sistor is tied to the 6818 
Vcc. When the system is on, 
the collector is low, en-
abling the 6818, but it goes 

14 
BYTES 

13 

00 

OD 

14 

50 
BYTES 
USER 
RAM 

63 

OE 

3F 

•12V 

0  SECONDS  00 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

SEC ALARM 

MINUTES 

PAIN ALARM 

HOURS 

HR ALARM 

DAY OF WK 

DATE OF MO 

MONTH 

YEAR 

REGISTER A 

REGISTER El 

REGISTER C 

REGISTER D 

01 

02 

03 

005  

06 

07 

08 

09 

OA 

OB 

OC 

OD 

Fig. 6. Registers of the MC146818 clock chip. 

0 GA 

09 
164002 

BINARY 
OR BCD 
CONTENTS 

•i2V TO ALL 
POINTS 

 I iC8 
MC78L05 

C43  

•5V TO VCO, 
v x0 

iC9 
mC78L05 

IC 7 
mc 7805 

IC45 

D7 

C41 

I  2 ,.F  06  I  C2:2F 
16914 

04   

?149 1 44 I  CI:Fe  

°:914 
4 5v 

uIII 

.5V TO vF0 
t BUFFER 

•5V TO ICI, PIN 3 
164002  t MCU 

5v TO IC2. 

 I 
PINS 20, 24 
6818 CLOCK 
CHIP 

Fig. 7. Power supply. The regulated 12 V dc which drives this 
supply can often be derived from your transceiver. Other-
wise, a simple 12-V-dc, 1-A source should be constructed. 

high when the system gets 
turned off. 

The Keyboard 

Because I/O lines are so 
valuable, each one com-
monly is given more than 
one function. Of course, 
every effort has been made 
to keep the number of lines 
required to a minimum (by 
using serial-type devices), 
but there are instances 
where large numbers of I/O 
pins are required. For in-
stance, the 4 x 4 keypad re-
quires eight lines just to de-
code the proper key. Yes, a 
two-to-four decoder could 
have been placed external 
to the MCU which would 
free up two additional lines, 
but it also would have re-
quired an external device to 
perform that function. The 
system designer must make 
the decision here. In this 

.5V 

DATA 

RESET 

ENABLE IL D  0-9 

MSD  0-9 

$C5 
MC14518 
DUAL BCD COUNTER 

DATA 

ENABLE __ f  22.1- EADLGLEINTPRUITGSGE ARREED RISING 

RESET 

Fig. 8. MHz-counter option. 

case, I chose to "multiplex" 
the data lines for the clock 
on the same I/O lines as 
those required for the 
keyboard. 
The way the software 

works, immediately after a 
key is released, e.g., the 
"enter" key, the data direc-



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. 

• 

powen gam sYSIGiTiS 
1007 Cypress 

Nest Monroe, La 71291  - 
,96 

- 
Payment enclosed $_ 

VISA  MC 

Card  no 

Signature 

Name_ 

Address 

City. 

Exp date 

State  Zip 

HAVE RTTY WILL TRAVEL 

Yes, now you can take it with you! The new HAL 
CWR-6850 Telereader is the smallest RTTY and CW 
terminal available, complete with CRT display screen. 
Stay active with your RTTY and CW friends even 
while traveling. Some of the outstanding features of 
the CWR-6850 are: 
• Send and receive ASCII, Baudot, and Morse code 
• RTTY and Morse demodulators are built-in 
• RTTY speeds of 45, 50, 57, 74, 110, and 300 baud 
• High or Low RTTY tones 
• Send and receive CW at 3 to 40 wpm 
• Built-in 5 inch green CRT display 
• Four page video screen display 
• Six programmable HERE IS messages 
• Pretype up to 15 lines of text 
• External keyboard included 
• Runs on +12 VDC a 1.7 Amperes 
• Small size (12.75" x 5" x 11.5") 

Write or call for more details. See the CWR-6850 at 
your favorite HAL dealer. 

H A L HAL COMMUNICATIONS CORP. 

BOX 365 
URBANA, ILLINOIS 61801  217-367-7373 

HI- Q BALUN 
• , or dipoles yagis inverted 
vees & doublets 

• Replaces center insulator 

• Puts power in antenna 

• Broadbanded 3-40 MHz 

• Small lightweight and 
weatherproof 

• I I Impedance ratio 

• c or full legal power and more 

•  : s eliminate TVi 

•  SO 2'1° 

only $12.95 
-Tr 

HI-la A NTE N N A 

C ENTE R IN S ULAT O R 

Ati 
$6.95  SO 239 . or 

HI- Q A NTE NN A 
E N D IN S UL AT O R S 

Small rugged togniwe.ght 
weatherproof 

Replaces center insulator 

Handles full legal power 
and more 

Rugged, ngntwe,grlt, 
lion molded of top quality 
material, with high dielec-
tric qualities and excellent 
weatherability. End insula-
tors are constructed in a 
spiral unending fashion to 
permit winding of loading 
coils or partial winding for 

tuned traps. 
May be used tor 
•Guy 'Amy stram Insulators 
•1 no or center Insulators for 

Our 310  antennas 
4.95  .Constructon of antenna load 

DIPOLES 
WITH H1.0 

PRICE WITH  CENTER 
MODEL  BANDS  LENGTH  lli.O BaiLUN  INSULATOR 
Dipoles 
D-80  80,75  130  $31.95  $27.95 
D-40  40,15  66  28.95  24.95 
D-20  20  33  27.95  23.95 
D-15  15  22  26.95  22.95 
D-10  10  16  25.95  21.95 

snon•••,1 moo.. 

SD-80  80.75  90  35.95  31.95 
SD-40  40  45  32.95  28.95 

Parana, dipoles 

PD-8010  80.40,20.10.15  130  43.95  39.95 
PD-4010  40,20,10,15  66  37.95  33.95 
PD-8040  80,40,15  130  39.95  35.95 
PD-4020  40,20,15  66  33.95  29 95 

•  anir,i•n••• anis lama as included in SO mode,. 

S-80  80,75  $11 95 pr 
S-40  40  $10.95 pr 

All antennas are complete with a HI-0 Balun or 4-410 
Antenna Center insulator. No. 14 antenna wire. cer-
ar m insulators, 100 nylon antenna support rope (SD 
models only 501 rated for full legal power. Antennas 
may be used as an inverted V and may also be used 
by MARS or SWLs. 

Antenna accessories-available with antenna orders 
Nylon guy rope 4501 test 100 feet  $4.49 
Ceramic (Dogbone Type) antenna insulators $1.50 pr 
SO-239 coax connectors  .55 

All prices are postpaid USA 48 
Available at your favorite dealer or order direct from 

Van 
Gorden 
Engineering 

Dealer Inquiries Invited 

BOX 21305 B, SOUTH EUCLID, OHIO 44121 
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MC14518  741.5470 

• 

2 

2K 

10B 

10 

•56 

2N3904 

TYPICAL 
7 PLACES 

6K 

IN4001 

2 70(1 

2N3906 

0 

(Q. 
22K 
•••••  

RELAY 

HFO .BV 

•13v 

i00 

• i0B RELAY 

270 

1144001 

14   

HE UP 

•WD RELAY 

.8V 

2 2K 

HF UP 

Fig. 9(a). This circuit provides automatic bandswitching for 
the FT-707. Alternative connections may be required for the 
FT-107 or other radios. Be sure to place the FT-707 band-
switch in the unused position when this hardware is con-
nected. 

ADDRESS 
$03 
$07 
$10 
$14 
$18 
$21 
$24 
$28 
$29 
All other locations are $00. 

$ denotes hexadecimal notation. 

DATA 
$80 
$40 
$20 
$10 
$08 
$04 
$02 
$01 
$03 

Fig. 9(b). This program must 
be burned into the 74LS470 
PROM of bandswitching cir-
cuit. 

tion registers in the MCU 
are set up to talk to the 
6818. Data is then trans-
ferred to the 6818's RAM. 
As soon as the data transfer 
is complete, the MCU is re-
configured for inputs from 
the keyboard. The actual 
transfer time is so short 
(<300 pis) that no matter 
how hard the operator tries, 
he cannot hit another key 
before the data transfer is 
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complete. While in the 
time-display mode, once 
every second an interrupt is 
generated. As soon as the 
MCU recognizes this inter-
rupt, the MCU reads the 
time from the 6818 and dis-
plays it. As soon as that 
data is read, the MCU is re-
configured for a keyboard 
entry. The rest of the one-
second period, the MCU is 
waiting for a button to be 
pushed. The amount of 
time required to read the 
time (< 50 pis) is the only 
time that depressing a key 
could possibly disturb the 
actual data read. But since 
any key depression would 
be greater than 20 ms, the 
incorrect frequency would 
be displayed, then immedi-
ately jump out of the time-
display mode and redisplay 
the last frequency. 

Band and Mode Switching 

For the vfo to be used 
conveniently with a multi-

Fig. 10. Block diagram of a complete single-conversion 
transceiver controlled by the microprocessor vfo. 

ITCH IN TRANSCEIVER 

7 

SET FOR 
APPROPRIATE 
FREQUENCY SHIFT 

100K 
Mv104 

B.44,_ VI 

MC 680 572 

I REPLACES C34 
 1 1N FIG 3 

Fig. 11. Mode switching for rigs which display actual 
operating frequency (not carrier frequency). 

L2N MAIN CIRCUIT BOAREJ 

SET RIT AND FINE TUNE FOR MID POSI710N 
TURN ON RiT AND TUNE FOR BEAT NOTE 
TURN OFF AND ADJUST R40 FOR SAME PITCH 
USE AS REQUIRED 

Fig. 12. Adding R IT and fine tuning to the vfo. Most of these 
components mount on the main circuit board. 

band transceiver, some 
method must be provided 
to tell the external PLL sys-

tern which MHz segment it 
is on. This function is imple-
mented as follows. 



Whenever the frequency 
is sent to the on-board syn-
thesizer, the two most sig-
nificant digits (MHz) are 
sent serially to the data pin 
(PCO). If operating on 5 
MHz, the sequence of 
events is: (1) set up the 
5-6-MHz synthesizer, (2) 
pulse the SQW pin of the 
6818 (resets the external 
counter), (3) set the clock 
enable pin (allows clock 
line to increment counter), 
(4) send out five pulses (for 
5 MHz), (5) clear the clock 
enable pin, and (6) continue 
with program. 

The circuit for a simple 
decoding scheme using the 
MC14518 dual-BCD count-
er is shown in Fig. 8. One 
use for the outputs from the 
counter is to provide auto-
matic bandswitching. 

References were made 
earlier to bandswitching on 
an FT-107 or FT-707. Fig. 9(a) 
shows how it may be ac-
complished. By taking the 
outputs of the binary de-
coder of Fig. 8 and running 
them into a 74LS470 Pro-
grammable Read Only 
Memory (PROM), certain 
combinations of frequen-
cies may be turned into 
levels which may drive cir-
cuitry to change bands. The 
PROM  must  be  pro-
grammed as per Fig. 9(b). 
Unlike older transceivers, 
the FT-107 and 707 do not 
use a bandswitch which 
runs the entire depth of the 
rig. The actual switch is on-
ly a double-pole type which 
switches relays within the 
radio. By placing this switch 
in an unused position and 
adding appropriate drivers, 
the remote vfo can switch 
bands, too! 

I originally used this vfo 
with a simple home-brew 
transceiver that operates 
on both 80 and 20 meters, 
with no external hetero-
dyne oscillator. This single-
conversion radio provides 
an excellent "simple" radio, 
with the T2 controlling 
everything, including the 
bandswitching of the filters. 

Fig. 10 shows a block dia-
gram of this radio. 
The vfo provides the ac-

tual frequency selection, 
with the display presenting 
the operator with the car-
rier frequency. If you are 
upgrading a standard radio 
such as Heath or Collins 
where there was an analog 
method of readout, there 
will be no problem in con-
version. But if you are 
already using a digital 
readout that displays not 
the carrier frequency, but 
the actual "talk frequen-
cy," then an additional 
modification must be made 
to the system. This mod will 
shift the reference oscilla-
tor by 1.5 kHz, either up or 

MODE  DISPLAY 
(PC2,1,0) 

VFO  PURPOSE 
FREQUENCY 

000  3.0000  5.0000 
3.9999  5.9999 
14.0000  5.9999 
14.9999  5.0000 

001 

010 

101 

110 

XX.0000  5.5000 
XX.5000  5.0000 

XX.0000  5.9999 
XX.9999  5.0000 

XX.0000  5.0000 
XX.9999  5.9999 

3.0000  5.9999 
3.9999  5.0000 
14.0000  5.0000 
14.9999  5.9999 

INVERTED 80-20M 
AUTO REV ON 20 
MHZ NOT SENT 
PC2 1= 80 

0 = 20 

FT107 MODE 
MHZ SENT 

INVERTED 
MHZ SENT 

NORMAL 
MHZ SENT 

80-20M 
AUTO REV ON 20 
MHZ NOT SENT 
PC2 1= 80 

0 = 20 

Table 1. Vfo options. MCU I/O pins PCO, PC1, and PC2 are 
strapped to 1 (+5 V) or 0 (ground), depending on the vfo 
mode you select. 

Component 
R1,8,14 

R2,35 
R11,16,29 
R4 
R6 
R7,15 
R9 
R10 
R12,13,15,26, 
27,28,30 

R17,R33 
R18 
R19 
R20 
R21 
R22 
R23 
R24,31,39, 
44-51,3 

R32 
R34 
R36 
R37 
R38 
R40,41,42 

R5 
R43 
R53 
R58 
L1 
L2 

L3,4 
L5,6 
B1 

Y1 
Y2 
Y3 

Parts List 
Value (Q) 
47 
22k 
100k 
5.6k 
910 
680 
270 
50k pot (small) 
15k 

1k 
750 
68 
56 
82k 
39k 
20k 
10k 

4.7k 
200k 
56k 
3.6k 
1.8k 
5k pot 
(2 panel, 1 PCB) 
27k 
10 meg 
300 
2.2k 
150 µH 
1-2 µH 
(13 turns #28 1/4" 
form) 
6.8 pH 
1.8 pH 
MD108 
double-balanced 
mixer 
4.096 MHz 
4.194 MHz 
•2.048 MHz 

Y4  18.36 or 18.86 MHz 
Quantity  RY1  Relay (RID 

3  C1,2,7,10,11,13,43, .1 pF 
2  44,14,15,16,18,26, 
3  27,45,46,49 
1  C3,C4  300 pF 
1  C5  200 pF 
2  C6  .47 µF 
1  C8  65 pF 
1  C9  91 pF 
7  C12,20,24,28,30  1000 pF 

C17,19  82 pF 
2  C21  10 pF 
1  C22  20 pF 
1  C23  12 pF 
1  C25,31  150 pF 
1  C29,32  470 pF 
1  C33,47,48  1 µF 
1  C34,36  10-40 var. 
12  C35  50 pF 

C37  39 pF 
1  C38  .47 µF 
1  C39  • 10-40 pF 
1  C40  *39 pF 
1  C41,42  2 µF 
1  C50  10 pF 
3  Q1  2N5484 

Q2,3,5,6  2N2222 
1  Q4  2N3906 
1  D1,4,5,6  1N914 
1  D2  MV104 
1  D3  MV830 
1  D7,9  1N4002 
1  IC10  LM358 

IC1  • MC6805T2 or 
68705P3 

2  IC2  MC146818P 
2  IC3  MC145000P 
1  IC4  GE Display 

IC5  MC14518P 
IC6  • MC145155P 

1  IC7  MC7805 
1  IC8,9  MC78L05 
1  •denotes MC68705P3 option. 

17 

2 
1 
1 
1 
1 
5 
2 
1 
1 
1 
2 
2 
3 
2 
1 
1 
1 
1 
1 
2 
1 
1 
4 
1 
4 
1 
1 
2 
1 
1 

1 
1 
1 
1 
1 
1 
2 
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Fig. 13. Main vfo PC board (foil side). 

down, depending on which 
sideband you are on. By 
tapping off the mode 
switch in the rig, the fre-
quency may be shifted au-
tomatically. 
Fig. 11 gives an example 

of how this may be ac-
complished. In this dia-
gram, a voltage divider is 
switched, depending on 
what mode the radio is in. 

Of course, an additional 
position on the switch may 
be used for CW, AM, etc. 
This mod must be made if 
using the vfo as a compan-
ion for another digital rig 
which uses a 5-to-6-MHz 
vfo. 

RIT 

In almost every rig that 
I've owned, receiver in-

cremental tuning (RIT) was 
a must for operating con-
venience. This vfo provides 
the user with not only a RIT 
control, but also a fine-
tuning adjustment for sta-
tions between the 100-Hz 
resolution of the vfo. The 
foil pattern for all RIT com-
ponents with the exception 
of the panel controls is on 
the PC board, including the 

Fig. 14. Display PC board (foil side). 
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relay used to switch it in 
and out. Fig. 12 illustrates 
how the RIT is imple-
mented. (Thanks to Yaesu 
for their design.) 

Construction and 
Alignment 

I recommend that the 
vco be built first. This is the 
most difficult portion of the 
vfo, and the rest comes 
easily once this is com-
pleted. After the vco is 
built, check its frequency 
range by turning the slug in 
coil L2. It should encom-
pass the 12.36-13.36-MHz 
range required. After this 
has been built, build the 
rest of the rf section 
(18-MHz vxo and filters). 
Only after you have 5 to 6 
MHz coming out of the fil-
ter stage should you pro-
ceed with the digital sec-
tion. Depending on which 
parts you are using (T2 or 
P3), select the appropriate 
jumpers and install the rest 
of the parts. The 6818 fre-



RYI 

R 4 0 

4••• •11 

C21 

LIII 
C32 RF OUT r " --- 

C3I 
L6 
C30 

L5 
C29 

C28  C24 

041- 1 R19  

RI8 RI7 
C25 

R20 
C27 

81 

RIO 

RI4 CI5  RI5 

CI9 
C46 +12 _ _ _ _ 

  C43 

L4 

C45 C47 

D2 

R26 
R25 

R4 

R3 ICIO 
R52C44 

C7  C6 

C53 R5  

C49 D2  C49 

C5 

Cl  C2 01 

RI 

R8 CI3 
co C 

Cl2 
R6 

R7 
C9 

R9 

L2 

C36 

C37 

DI 

R2  D6 

C3 

02  C4 

LI 

 I 
R45 THRU R5I 

quency may be adjusted by 
placing a counter on pin 21. 
Trimmer C36 should be ad-
justed to read 4.194308 
MHz. If you cannot bring it 
exactly on frequency, some 
adjustment of fixed capaci-
tor C37 may be required. 

If you are using the P3, 
the frequency of the 
MC145155 may be ob-
served on pin 15 of the part. 
Adjust C39 for 2.048 MHz. 
If using the T2, use a low-
capacitance probe on pin 5 
of the MCU and adjust C34 
for 4.096 MHz. If, upon 
power-up, the unit appears 
dead, it is time to borrow an 
oscilloscope to do some 
checking. First, check the 
jumpers and power sup-
plies. Next, check to see 
that the oscillators are 
functioning properly. 

If the unit seems to 
operate properly but the 
vco will not track, be sure 
that the loop filter is prop-

VI 
C34 

IC I 

— 
rsi CV t'sJ 
CC CC CC CC 

06 

Y2 

IC? 

R39 

C38 

#R45 -5I 

C48 

07  R27 

NC 

C33 

R33  NC 

R44 
NC 

R43 

R28 

R32 

IC2 

R28 

C4I 

C42 

04 

05 
R29 
C35 

IC5 

NC - NO CONNECTION 
DOTTED LINES- JUMPERED FOR MC680572 

Fig. 15. Component placement, main board. 

erly built and that there is a 
feedback frequency back 
to the PLL. Also, check for 
the obvious solder short. 
Figs. 13 and 15 are the PC 

layouts for the vfo and 
display, respectively. Figs. 
14 and 16 show component 
placement. 
Table 1 lists the available 

SOCKET TO 
DISPLAY 
AND 
KEYBOARD 

BATTERY 

}BCD 

)OUTPUTS 

modes of the vfo system. 
The modes are selected by 
strapping I/O pins PCO, PC1, 
and PC2 to either + 5 V or 
ground through 15k resis-

IC4 

IC3 

R34 

C50 

TO MCI) 
BOARD 

L TO KEYPAD 
CC C C RR RR 
4 3 2 1 4 3 2 1 

Fig. 16. Component placement, display board. Driver chip fits under display unit, on the 
same side of the board. Display unit is elevated above the board by segments of high-
profile IC sockets (see photos). 
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Display board. The liquid crystal display (LCD) unit plugs 
into a home-brew socket composed of pieces of two 40-pin 
IC sockets. 

tors. In the first column of 
the table, a 0 indicates the 
pin is connected to ground, 
while a 1 means the pin is 
connected to +5 V. The 
table shows the available 
modes vs. the frequencies 
produced. Also included 
are the purposes behind 
each mode. The mode is 
read at reset time on PCO, 
PC1, and PC2. 

Getting the Parts 

Approximate costs of the 
high-value items of the proj-
ect are: 

•MC6805T2L2 —$12.00-
15.00 
• MC68705P3 — $50.00 (not 
needed if the T2 is used) 
• MC145155 —$7.32 (not 
needed if the T2 is used) 
• MC146818 —$10.00 

Take it from Main.erd . 
TM 

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

You can depend on Dielectric, 
THE MAINE SOURCE for 
2-year-warranted BY products 
quality meters, couplers 
and loads.  6,1981 Dielectric Co 

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

Display board. This view shows how the display driver /C 
mounts beneath the LCD unit. 

• MC145000 —$12.49 
• 8-digit LCD —$26.40 
The MC6805T2 contain-

ing the program used for 
this project is an evaluation 
part under the number 
MC6805T2L2 (ceramic case) 
and is available from any 
Motorola distributor, as is 
the MC68705P3, the alter-
native MPU. 
The liquid crystal display 

We're a Courage Center 
HANDI-HAM supporter. 

New England integrity and craftsmanship 
as traditional as Maine Lobster, 

DIELE C T RI C C O M M U NI C ATI O N S GIL, 

mmunICatiOnS 

A  U NI T- O F  G E N E R A L  SI G N A L 

Raymond, Maine 04071 USA / 207-855-4555 / 800-341-9878 / TWX 710-229-8890 

(GE part LXD69D7R09) is 
available from any GE dis-
tributor (Hamilton Avnet, 
etc.). 

My heartiest thanks go to 
Helge Granberg and Mike 
Pendley, who provided me 
with some necessary rf 
savvy, and Ulrich Rohde, 
who gave me some insights 
into PLL system design.M 

Organize your shack with a 

CLUTTERFREE M ODULAR 

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.O. Box 5103 Tacoma, WA 98405 
1206) 759-1611  „89 
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By popular acclaim — the leader and king of radio teleprinter communications — the HAL 
DS3100ASR and ST6000. When combined with the MS03100 Message Storage Option and a 
hard-copy printer, you have the premier RTTY station. Discriminating operators the world-
over choose the DS3100 and ST6000 for their stations over any other equipment. The DS3100 
and ST6000 have set new standards of comparison for commercial and amateur RTTY data 
communications; they are representative of the high standards of quality and performance for 
which HAL is known throughout the world. Put your best RTTY signal forward with the 
DS3100 and ST6000! 

• Send and receive ASCII, Baudot and Morse code 
• Full length 72 character lines and 24 line screen 
• True "ASR" operation — pretype while receiving 

• 50 Line pretype, on-screen transmit buffer 
• 150 Line receive display buffer 
• MS03100 adds 450 lines of MAILBOX message storage 
• P31 green, 12 inch display screen is built-in 
• Control functions are clearly marked on keytops 
• On-screen status indicators with real time 
• Upper-lower case ASCII with ALL control codes 
• 45, 50, 57, 74, 100 baud Baudot 
• 110, 150, 300, 600, 1200, 1800, 2400, 4800, and 9600 baud 
ASCII — full or half duplex 

• 1 to 175 wpm send and receive Morse code 
• Current loop or RS232 I/O interface 
• ST6000 has tuning oscilloscope and loop supply 
• Three RTTY shifts: 170, 425, or 850 Hz 
• Multiple active RTTY filters and detector stages 

• Crystal controlled RTTY transmit tones 
• Printers available for hard-copy of all 3 codes 

Write or call for more details. See the DS3100, MS03100, ST6000, and printers at your favorite 
HAL dealer. 

HAL COMMUNICATIONS CORP. 

BOX 365 
URBANA, ILLINOIS 61801  217-367-7373 

-345 



TR7A Transceiver 

The TR7A 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. 

Newt 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. 

Newt 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  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 (RIT). 

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 

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 prices subject to change without notice or obligation. 

See your Drake dealer or write 
for additional information. 4:ZX• DRAKE 

rOMING SOON: New RV75 Synthesized VFO 
Compatible with TR5 and 7-Line Xcvrs/Rciers 

• 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 

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 

' Patent 

versatility and value are spelled D-R-A-K-E 

DYNAMIC RANGE 
The dynamic range of the TR5 is unexcelled by any transceiver in its class. The IRS'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. 

RELIABLE SERVICE 
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 

ENGINEERING 

See your Drake dealer 
or write for 

additional information 

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. 

The IRS 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. 

R. L. DRAKE COMPANY 

Features. availability and prices subject to change without notice or obligation 

<4 DRAKE 540 Richard St.. Miamisburg, Ohio 45342, USA 

Phone: (513) 866-2421 • Telex: 288-017 



Keith Greiner AKOQ 

421 N. Pleasant Hill Blvd. 

Des Moines IA 50317 

Surviving the 
Unthinkable 

part II: some practical ideas 

n part I, I talked about 
the idea of emergency 

communications after a 
nuclear attack and the 
benefits the Amateur Ser-
vice might provide. In this 
part, we'll talk about 
specific steps that each of 
us can take. First, though, 
let's set the stage: 
Imagine this situation for 

a moment: The most incom-
petent of operators walked 
into your shack and for a 

JOSLYN  WASHER 

PIER 

GROUND 
ROD I,) 

fraction of an instant con-
nected your receiver's an-
tenna terminals to a high-
voltage distribution line. 
The result was a 40-kV, 
1,000-Amp shock to the in-
put of your receiver. There 
wouldn't be very much left 
of your sensitive input cir-
cuits, to say the least. 
This sounds like an im-

possible situation. I only 
wish that it were truly im-
possible. But in today's cri-

4/0 BARE COPPER 
KEEP NUMBER OF 
BENDS TO MINIMUM 

ANTENNA  FEED CABLE 

EARTH 

ANDREWS  GROUNDING KIT 

Fig. 1. Recommended ground connections at tower base. 
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sis-oriented world, the situ-
ation is indeed within the 
realm of possibility. The 
40-kV shock is what civil-de-
fense experts say would be 
the result of a nuclear blast 
in the vicinity of most any 
piece of unshielded wire, in-
cluding telephone wires, 
power lines, antennas, and 
feed lines. The phenomenon 
is commonly referred to as 
a nuclear electromagnetic 
pulse (EMP or NEMP). 
This kind of pulse is so ex-

treme in amplitude that 
many normal lightning pro-
tectors are useless. For ex-
ample, a typical lightning 
pulse has about a 100-mi-
crosecond duration, with a 
5-microsecond rise to its 
peak. A high-altitude EMP 
pulse can be expected to 
have a 1-microsecond dura-
tion and a 10-nanosecond 
rise to its peak. That's not 
enough time for many com-
mon lightning arrestors to 
work. 
In the following pages 

we'll talk about some of the 
EMP protective measures 
which should be taken on 
your equipment. Without 
protection, sensitive semi-
conductors would be most 
likely to fail and put you 
out of business when your 
services may be needed 
most. 

But, first, why should we 
even be concerned about 
protection? After all, any 
nuclear exchange seems to 
be so outrageously incom-
petent on the part of world 
leaders that it seems that it 
never could happen. Unfor-
tunately, however, we've 
seen in the last few years 
that many improbable 
things such as revolutions, 
hostage taking, etc., have 
actually occurred. 

Even though we all hope 
and pray that a nuclear ex-
change does not occur, let 
us not underestimate the 
devastating and paralyzing 
effects of such an ex-
change. Simply imagine, for 
a moment, a world with 
hundreds of millions of US 
and Russian citizens killed 
and tens of millions more 
severely and untreatably 
burned, near death, and 
starving. Major cities, with 
their sophisticated hospi-
tals, police, telephone com-
munication systems, radio 
and television stations, 
transportation, food dis-
tribution networks, finan-
cial centers, and manufac-
turing centers all eliminat-
ed—gone—not much us-
able left, and most likely 
too radioactive to ap-
proach for many years to 



come. The situation might 
be reminiscent of the Cam-
bodian experience of re-
cent years, where a ruthless 
and irresponsible leader-
ship evacuated the cities 
and forced an entire coun-
try into an unnecessary di-
saster. Imagine that situa-
tion in your community, 
among your friends—per-
haps worldwide! 

However, even in the 
worst of disasters, there will 
be some survivors. If not us, 
then our friends or rela-
tives. Perhaps our children 
or grandchildren will be 
among those fortunate sur-
vivors. There also will be 
some amateur radio opera-
tors. Perhaps the best thing 
that we can do for these 
people faced with a com-
pletely unknown and hos-
tile environment is to en-
sure that they have every 
possible assistance avail-
able to help them through 
the crisis. 

In communications, that 
assistance means that in a 
world where the estab-
lished public system is no 
longer available, the 
technical preparations of 
amateur radio operators 
may make the difference 
between life and death for 
countless hundreds of thou-
sands. It could be the final 
foothold in their struggle 
for survival. After all, assis-
tance during disasters is 
one of our key elements, 
and a justification for an 
Amateur Radio Service. On-
ly amateur radio operators 
can supply an organized 
communication system 
from almost every commu-
nity in this country. Only 
amateur radio operators 
can supply this system with 
a substantial portion of the 
surviving equipment easily 
made operational after the 
shock of a nuclear explo-
sion. Citizens Band equip-
ment for the most part 
would be rendered totally 
useless by its unprotected 
reliance on semiconduc-
tors and its tendency for 
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Fig. 2. Suggested use of gas gaps in an antenna balun. Note that this approach uses a thick-
wall conduit around the coax. 

total disorganization even 
in times when there is no 
crisis. 

The job of amateur radio 
equipment protection is 
easy once we realize that it 
does not need to be diffi-
cult or complex. Most any 
technical or non-technical 
operator can accomplish 
some EMP protection on 
short notice, with a very 
small outlay of money. The 
objective is to safely bypass 
your equipment and any in-
coming connections when 
they are presented with an 
EMP signal composed of 40 
to 50 kV and current in the 
order of 1,000 Amperes. 

It is interesting to note 
that much of the EMP pro-
tective equipment avail-
able today has been de-
signed since our country 
stopped testing nuclear 
weapons. As a result, none 
of it has received the only 
true test of reliability 
—on-the-job testing—al-
though EMP simulators are 
used. 

Because of the lack of 
widespread testing capa-
bilities, the only really prov-
en method of protection is 
also the simplest. Under 
this approach, all equip-
ment to be protected 
should be disconnected 
from all external wires and 
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PANEL  PENETRATION 

-CONVENIENCE  BOX 

DIODE  BRIDGE SERIES 
450  FCC PROTECTOR, 
OR EQUIVALENT 
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- SHIELDED  ENCLOSURE 

Fig. 3. Coaxial tee protectors used in a receiver circuit. 
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SERIES  250 OR 
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OR EQUIVALENT 

SHIELDED 
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Fig. 4. Coaxial tee protectors shown in a transmitter circuit. 

stored in a thoroughly 
sealed and shielded box. 
The box should have no 
holes where any kind of 
energy can get in and 
should have a skin made of 
18- to 26-gauge metal to 
provide magnetic shielding 
for the equipment inside. 

Since the civil-defense 
planners expect to have 
Americans moved to a safe 

location 30 to 200 miles 
from their community, de-
pending on the nature of 
threat to that community, 
the equipment should like-
wise be moved to a location 
30 to 200 miles from the 
community. 

Keep in mind when stor-
ing your equipment that 
power supplies also should 
be shielded and stored with 
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Fig. 5. Suggested layout for communications room with 
remote operation of equipment. 
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Fig. 6. This is one recommended method of protecting a 
telephone cable system against EMP transients. Note the 
heavy emphasis on shielding. The numbered notes refer to 
detailed construction specifications. 

your equipment because 
they are just as susceptible 
to an EMP transient signal 
as is your sensitive trans-
mitting and receiving 
equipment. A publicly-re-
leased 1970 Department of 
Defense publication sug-
gests that if equipment 
must be used during a 
threat of nuclear attack, at 
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least one set of equipment 
(and likely more) should be 
held in reserve in the event 
of any equipment failure. In 
the ideal case, ham opera-
tors should have a reserve 
available due to equipment 
failure caused by every suc-
ceeding attack. 
Good grounds are very 

important to EMP protec-

ME TAL OXIDE vAR1STOR 

Fig. 7. This is a typical varistor installation applied to a 
fluorescent lighting circuit. 

JUNCTION  BOX 

GROUND  WIRE 

FLE %ISLE  CONDUIT 

METAL OXIDE 

vARiSTORS OR 

EQUIVALENT 

Fig. 8. This is a suggested circuit for EMP protection of a 
3-phase, 4-wire motor using metal-oxide varistors (MOVs) 
connected between each hot wire and ground. 

GROUND  WIRE 

JUNCTION BOX 

FLEXIBLE CONDUIT 

HOT 

NEUTRAL 

MOTOR 

METAL OXIDE 
VAR1STORS OR 

EQUIVALENT 

Fig. 9. Single-phase motor protection using MOVs between 
hot wires and ground. 

tion, and antennas should 
be well grounded. But a 
smart operator would keep 
a longwire and tuner stored 
as if to be used for Field 
Day for, in any emergency, 
the antennas can be expect-
ed to take the brunt of the 
effects and may need to be 
replaced in the fastest time 
possible. 
The Department of De-

fense publication EMP Pro-
tective Systems suggests 
several approaches which 
should be used if you're go-
ing to shut down for a while 

in anticipation of an attack. 
First, you should open the 
master power switch at your 
service entrance. Second, 
all circuit breakers should 
be opened and all critical 
equipment should be turned 
off or disconnected. 
When the equipment and 

power are to be restored, all 
circuits should be checked 
for arc-overs or damage be-
fore power is restored. Be 
sure to disconnect tele-
phone and cable television 
connections, because the 
advice indicates that there 
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could be a problem with 
any wire coming into your 
home. Since the EMP 
energy in long overhead 
wires can be extremely 
hazardous, be sure people 
stay away from these wires 
during a time of possible at-
tack. 
If you must have some 

radio equipment operating, 
dig out your old tube-type 
equipment and use it. 
Tubes are much less sensi-
tive to high-voltage shocks 
and are more likely to re-
cover. It is felt that less 
protective shielding is nec-
essary for broadcast receiv-
ers with loopstick antennas 
or receivers with short an-
tennas, including two-meter 
equipment. Again, how-
ever, because there are so 
many unknowns, a wise op-
erator would most likely 
consider any equipment in 
full use to be vulnerable. 
More advanced EMP pro-

tective measures which 
allow more operating versa-
tility also have been pub-
lished under the name of 
the Defense Civil Prepared-
ness Agency and may be 
obtained from the Federal 
Emergency Management 
Agency in Washington, DC 
(ask for publication TR-61-
B). These approaches to the 
problem center around the 
use of gas-gap arrestors, 
metal-oxide  varistors 
(MOVs), coaxial tee pro-
tectors for antenna cables, 
and improved grounding. 
Some of their suggestions 
are described here, so you 
can start on your protection 
right away. The approach 
requires some expense and 
would be used if you would 
anticipate operating during 
a nuclear threat. 
Improved grounding of a 

tower is extremely impor-
tant for supplying a low-
impedance path to ground 
for EMP current. The sug-
gested way to accomplish 
this is shown in Fig. 1. The 
tower should be connected 
to the ground rods using 4/0 
wire. 
An alternative is to install 

20 radials about 12 to 18 
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(a) 

FIRING CIRCUIT 
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Fig. 10. Various EMP protective circuits for several typical circuits. 

inches below the surface, 
using 1/2 -inch copper tub-
ing. The approach could get 
very expensive at today's 
copper prices but would 
provide an undisputably 
super ground for your ver-
tical. Be sure to connect the 
outside of your antenna 
feed cable shields to the 
ground. Any control cables 
going up the tower should 
be shielded in threaded 
conduit so there is a perfect 
conductive shield all along 
the line. 
A particularly sensitive 

part of an antenna circuit is 

MOV'S  10  JOULE 

ITA1 
udif  

LOW VOLTAGE 
SURGE 
ARRESTER 

R •I20 VAC RELAY 

LA • LIGHTNING ARRESTOR, POLE TYPE 

E • ELECTRIC OPERATOR 

a balun at the antenna feed-
point. The best way to pro-
tect a balun is to provide 
"zero reaction time" gas-
gap arrestors in parallel 
with all balun capacitors 
and inductors. Be sure to 
have the breakdown volt-
age of the gas gap higher 
than that which you would 
expect under normal opera-
tions, even under unusually 
high swr conditions. Gaps 
can have breakdown volt-
ages ranging from 220 volts 
to 30 kV and have current 
ratings ranging from 3,000 
Amps on up. 

The amount of time that 
any one gap arcs over is a 
factor to be considered 
when selecting the gap. 
Almost any gap can sustain 
a large number of low-cur-
rent arc-overs, but only a 
few very-large-current arc-
overs during its life. The 
specifications for each gap 
should be consulted if it is 
also to handle lightning-ar-
resting chores in addition to 
EMP protection. Also, most 
gaps capable of EMP pro-
tection are labeled as such. 
The characteristic ca-

pacitance of each gap is of 
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Fig. 11. Full-blown EMP protection for supplying power to communications equipment. 



WATCH FOR OUR NEW PRODUCTS 
COMING SOON 

HAL 2304 MHz DOWN COVERT ERS (F REO RANGE 2000/2500 MHz) 
2304 MODEL El KIT BASIC UNIT W/PREAMP LESS HOUSING &FITTINGS  $4995 
2304 MODEL 02 KIT (wan preempt  $59.95 
2304 MODEL e3 KIT (wttn Ffign Gaon preempt  10095 

MODELS 2 & 3 WITH COAX FITTINGS IN & OUT AND WITH WEATHER-PROOFED DIE 
CAST HOUSINGS 

BASIC POWER SUPPLY  $19.95 
POWER SUPPLY KIT FOR ABOVE WITH CASE  924.05 
FACTORY WIRED & TESTED  93415 

ANTENNAS  OTHER ACCESSORIES AVAILABLE SEND FOR MORE INFO 

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO MAKE YOUR 
COUNTER COMPLETE HAL4100A 7DIGIT COUNTER WITH FREQUENCY RANGE OF 
ZERO TO 600 MHz FEATURES TWO INPUTS. ONE FOR LOW FREQUENCY AND ONE 
FOR HIGH FREQUENCY AUTOMATIC ZERO SUPPRESSION TIME BASE IS 10 SEC OR 
1 SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE ACCURACY ± 001°,0 
UTILIZES 10-MH:CRYSTAL 5 PPM  COMPLETE KIT $129 

HAL.300A 7 DIGIT COUNTER (SIMILAR TO 600A) WITH FREQUENCY RANGE OF 0-300 
MHz  COMPLETE KIT 9109 

HAL•50A 8-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 50 MHz OR BET 
TER AUTOMATIC DECIMAL POINT ZERO SUPPRESSION UPON DEMAND FEATURES 
TWO INPUTS ONE FOR LOW FREQUENCY INPUT AND ONE ON PANEL FOR USE WITH 
ANY INTERNALLY MOUNTED HALTRONIX PRE SCALER FOR WHICH PROVISIONS 
HAVE ALREADY BEEN MADE 10 SEC AND 1 SEC TIME GATES ACCURACY ± 001./0 
UTILIZES 10-MHz CRYSTAL 5 PPM  COMPLETE KIT $109 

FREE: HAL 79 CLOCK /NIT PLUS AN INLINE RF PROBE WITH PURCHASE OF ANY 
FREQUENCY COUNTER 

HAL 300 PRE 
HAL VD A/PRE 
HAL 600 PRE 
HAL 600 A/PRE 

PRE-SCALER KITS 
(Pre-drilled G 10 board and all components( 

(Same as above but wall preempt 
(Pre-drilled G 10 board and all components) 

(same as above but With preamp) 

TOUCH TONE DECODER KIT 

914.95 
124.95 
129.95 
939.95 

HIGHLY STABLE DECODER KIT COMES WITH 2 SIDED, PLATED THRU AND SOLDER 
FLOWED G-10 PC BOARD. 7.567 5. 2 7402. AND ALL ELECTRONIC COMPONENTS 
BOARD MEASURES 31/2  51/2 INCHES HAS 12 LINES OUT  ONLY S30.95 

NEW-16 LINE DELUXE DECODER  $99.95 

DELUXE 12•BUTTON TOUCHTONE ENCODER KIT UTILIZING THE NEW CM 7206 CHIP 
PROVIDES BOTH VISUAL AND AUDIO INDICATIONS' COMES WITH ITS OWN TWO 
TONE ANODIZED ALUMINUM CABINET MEASURES ONLY V. ".3 F."  COMPLETE WITH 
TOUCH-TONE PAD BOARD CRYSTAL CHIP AND ALL NECESSARY COMPONENTS TO 
FINISH THE KIT  PRICED AT 929.95 

NEW-16 LINE DELUXE ENCODER  939.95 

HAL ECD-16 LINE DELUXE ENCODER INCLUDES PC BOARD ALL PARTS & CASE 
93915 

HAL ECD-12 LINE DELUXE ENCODER COMPLETE WITH PC BOARD ALL PARTS & 
CASE 

929.95 

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY POPULAR 
W134VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GARRETT  IN OST 
MAGAZINE AND THE 1975 RADIO AMATEUR S HANDBOOK  116.95 

ACCUKEYER —MEMORY OPTION KIT PROVIDES A SIMPLE. LOW COST METHOD OF 
ADDING MEMORY CAPABILITY TO THE WI34VVF ACCUKEYER WHILE DESIGNED FOR 
DIRECT ATTACHMENT TO THE ABOVE ACCUKEYER IT CAN ALSO BE ATTACHED TO 
ANY STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY  916.95 

BUY BOTH THE MEMORY AND THE KEYER AND SAVE 
COMBINED PRICE ONLY 1,32.00 

PRE-AMPLIFIER 
HAL•PA 19 WIDE BAND PRE AMPLIFIER, 2 200 MHz BANDWIDTH I 3cIB POINTS) 19 dB 
CiAiN 

FULLY ASSEMBLED AND TESTED $8 95 

HAL PA 1 4 WIDE BAND PRE AMPLIFIER, 10 MHz TO 1 4 GHz 12dB GAIN 
FULLY ASSEMBLED $12.95 

CLOCK KIT—HAL 79 FOUR-DIGIT SPECIAL-37.95. OP-
ERATES ON 12 VOLT AC (NOT SuPPLIFD PROVISIONS FOR DC 
AND ALARM OPERATION 

6-DIGIT CLOCK•12/24 HOUR 
COMPLETE KIT CONSISTING OF 2PC G-10 PRE-DRILLED PC BOARDS. 1 CLOCK CHIP.6 
FND COMM CATH READOUTS. 13 TRANS. 3 CAPS. 9 RESISTORS. 5 DIODES. 3 PUSH 
BUTTON SWITCHES. POWER TRANSFORMER AND INSTRUCTIONS  DON'T BE 
FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY EVERYTHING EXTRA 

PRICED AT $1195 

CLOCK CASE AVAILABLE AND WILL FIT ANY ONE OF THE ABOVE CLOCKS REGULAR 
PRICE  S6 50 BUT ONY 94.50 WHEN BOUGHT WITH CLOCK. 

SIX-DIGIT ALARM CLOCK KIT FOR HOME. CAMPER. RV. OR FIELD-DAY USE 
OPERATES ON 12 VOLT AC OR DC. AND HAS ITS OWN 60-Hz TIME BASE ON THE 
BOARD COMPLETE WITH ALL ELECTRONIC COMPONENTS AND TWO PIECE. PRE 
DRILLED PC BOARDS BOARD SIZE 4" x 3" COMPLETE WITH SPEAKER AND 
SWITCHES IF OPERATED ON DC, THERE IS NOTHING MORE TO BUY • 

PRICED AT 916.95 

'T WELVE-VOLT AC LINE CORD FOR THOSE WHO WISH TO OPERATE THE CLOCK 
FROM 110 VOLT AC  WHEN PURCHASED WITH CLOCK KIT 112.95 

SHIPPING INFORMATION ORDERS OVER $25 WILL BE SHIPPED POST-PAID EXCEPT 
ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED ON ORDERS LESS THAN 
925. PLEASE INCLUDE ADDITIONAL $2 00 FOR HANDLING AND MAILING CHARGES 
SEND 206 STAMP FOR FREE FLYER 

DISTRIBUTOR FOR 
Alums Tower. AP Products 

(We na,(n the new Hobby BIo. System) 

( Y° 
"HAL" HAROLD C NOWLA ND 

WEIZXH 

H AL-TRONIX 
P 0. BOX 1101 

SOUTHGATE, MICH. 48195 
PHONE (313)285-1782 

The places to buy 
ARCO Solar' 
Power Systems are 
popping up everywhere. 
For some very sound reasons. Not all solar 
electric systems are created equal. ARCO 
Solar products offer all the features that add 
up to superior performance and increased 
value. Features like design, construction, 
warranty, accessories and service. Those who 
know what dependable, stand-alone power 
can do for their communications equipment, 
know how important these features are. 

And now, there are 2,500 dealers across the 
United States and Canada offering ARCO 
Solar power systems. For the name of the 
dealer nearest you, contact one of our 
regional distributors: 

C.W. Electronic Sales 
(303) 832-1111 

LOS ANGELES, CA 
Henry Radio 
(213) 820-1234 

DALLAS, TX 
Hutton Companies 
Dallas (214) 484-0580 

NORTH HOLLYWOOD, CA 
Wm Lamb Company 
(213) 980-6248 

LENEXA, KS 
North Supply Company 
(913) 888-9800 

SCOTTSDALE, AZ 
Photocomm 
(602) 948-8003 

HONOLULU, HI 
Servco Pacific Inc. 
(808) 841-3644 

WILLITS, CA 
Solar Electric Specialties 
(707) 459-9496 

SANTA BARBARA, CA 
Solar West Electric 
(805) 963-9667 

CALGARY 
ALBERTA CANADA 
Westronics Engineering 
(4031253-5585 - 

  osaa 

ab,491. Nor 
ARCO Solar, Inc. • 
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Fig. 12. Switching diodes may be used to protect very short 
wires. Use 1N365.3s and a 0.1-1.4F, 500-volt capacitor. 

considerable importance in 
rf circuits since the inter-
electrode capacitance be-
tween gap electrodes can 
cause additional capaci-
tance to be put into the cir-
cuit along with the gas gap. 
This capacitance can be on 
the order of 2 to 15 pF or 
more, depending on the 
type of gap. The capaci-
tance can be reduced by 
connecting two gaps in 
series. If you use that ap-
proach, be sure to put a 
1-megohm or higher resistor 
(about 1 Watt) across each 
gap to equalize the voltage 
between gaps. Keep in 
mind, too, that connecting 
two gaps in series roughly 
doubles their breakdown 
voltage. An example of the 
use of gas gaps in an anten-
na balun is shown in Fig. 2. 
At the transmitter or re-

ceiver, you may use a gas 
gap or tee protector as 
shown in Fig. 3. The diode 
shown here is a silicon type. 
While this diode has a fast 
reaction time, it may not be 
able to sustain the needed 
current, and should be pre-
ceded by a gas gap at a 
point closer to the antenna. 
Fig. 4 shows a gas gap con-
nected in a transmitter cir-
cuit. 
If you want to go first 

class and prepare the entire 
shack (Fig. 5), you could be 
in for a very expensive proj-
ect, which may not be nec-
essary if you can shut down 
your equipment as dis-
cussed above. However, if 
you wish to take that step, 
the FEMA recommends 
that the shack should be 
completely encased in 18- to 
26-gauge galvanized sheet 
metal! To provide com-
plete protection, the treat-
ment includes the door and 
ventilation facilities. The 

sheet metal should be fold-
ed at the seams and sol-
dered, with a strip of tinned-
metal tape covering the 
seam. 
Telephone landlines 

should be brought into the 
shack via 50 to 300 feet of 
conductive conduit which 
is welded to the enclosure 
at the point of entry. The 
lines should be terminated 
in gas gaps, metal-oxide 
varistors, or both. Fig. 6 
shows an example. Even 
your lighting system should 
have MOV protection as 
shown in Fig. 7. 
Ac power supply lines 

should have MOVs at all 
critical  points.  FE MA 
recommends that MOV rat-
ings should exceed the 
stored inductive energy of 
the preceding transformer 
and also should exceed the 
no-load transformer cur-
rent. Typical varistors have 
ratings of 40 joules (some 
are in the range of 10 to 200 
joules) and should be in-
stalled at 40 joules per 
phase of the ac line. Four 
10-joule varistors connect-
ed in parallel will provide 
the needed 40-joule protec-
tion. Electrical distribution 
boxes and control boxes, of 
course, should be thorough-
ly shielded. FEMA recom-
mends that doors and open-
ings should be fitted with rf-
shielding gaskets and con-
ductive epoxy. 
Don't forget the ventila-

tion system, where all 
motor wires and switches 
should be thoroughly 
shielded and protected 
with MOVs. Some addition-
al circuit protection ap-
proaches may be seen in 
Figs. 8 through 12. 
Of particular importance 

is the emergency generator 
to be used. All important 

EMP Protection Equipment Sources 

Some EMP protective devices are not easily obtained. I 
have found that even a local distributor cannot always obtain 
information about them. Following is an updated list of 
sources. Those with asterisks (•) have expressed their inter-
est in selling the equipment by sending me information when I 
specifically requested information about EMP protection. 
C. P. Clare Co.  Gas gaps and other 
3101 West Pratt Avenue  transient protectors 
Chicago IL 60645 

Dale Electronics, Inc.  Gas gaps and other 
Box 609  transient protectors 
Columbus NE 68601 

• Emerson and Cuming, Inc. 
869 Washington Street 
Canton MA 02021 

• Fischer Custom 
Communications 
Box 581 
Manhattan Beach CA 90266 

General Electric Company 
Electronic Comp. Sales  (MOVs) 
Operation 
1 River Road 
Schenectady NY 12306 

General Semiconductor 
Industries 
2001 W. Tenth Place 
Tempe AZ 85281 

Joslyn Electronics Systems 
6868 Cortona Drive 
Goleta CA 93017 

Lectro Magnetics 
6056 W. Jefferson Blvd. 
Los Angeles CA 90016 

E. A. Lindgren and 
Associates 
4515 N. Ravenswood Avenue 
Chicago IL 60640 

Ray Proof Corporation 
Keeler Avenue 
Norwalk CT 06856 

Shielding Technology, Inc.  Conductive adhesives 
(Division of Chomerics) 
970 New Durham Road 
Edison NJ 08816 

Technical Wire Products 
129 Dermody Street 
Cranford NJ 07016 

•Technit (EMI Shielding 
Division) 
320 North Nooal Street 
Santa Barbara CA 93103 

Topatron, Inc. 
Box 967 
Costa Mesa CA 92627 

Transtector Systems 
532 Monterey Pass Road 
Monterey Park CA 91754 

Conductive adhesives 
Rf gaskets 
Rf shielding 

Coaxial tee protectors 

Metal-oxide varistors 

Gas gaps and other 
transient protectors 

Gas gaps and other 
transient suppressors 

Rf shields 

Rf shields 

Rf shields 

Rf gaskets and shielding 

Rf gaskets and shielding 

Rf gaskets and shielding 

Transient suppressors 

wiring should have MOV 
protection. Shielded con-
ductors should be used for 
best results and the shields 
should be grounded.M 

Acknowledgement 
The basis for Figs. 1 through 6 
and 8 through 11 is EMP Pro-
tective Measures, Defense Civil 
Preparedness Agency, 1976. 
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Introducing the New Low Cost Spectrum 
SCR 77 Repeaters 2M, 220 & 440 MHz! 

Nff SPECTRUM COMMUNICATIONS 
SCR 77 FM REPEATER 

12 Avg .  COO  •MA N•P., • 

• 

V•11. W OO ... .  ..... c o [  

./. 

o.. 0, 
15 or 30 Wt. Xmtrs. 

Includes: • 0.350V Rcvr. 8 Pole IF Filter 
• Crystals — high stability .0005% 
• Local Mic 
• Your Call programmed into IDer 
• Provision for Auto-Switchover to Btry. Pwr. 
• Built-in 1151230V AC Supply; basic Panel Con-
trols, Spkr., LED Indicators 

If you're looking for a new Repeater, but you real-
ly don't need (or can't afford) all the features and 
options on our world famous, 'super deluxe' 
SCR1000/4000, then our new economy line of 
SCR77 Repeaters is ideal for you! 

These new Repeaters maintain the quality of design, com-
ponents and construction which made Spectrum gear 
famous. However, all of the "bells & whistles" which you may 
not need or want have been eliminated—at a large cost sav-
ings to you' The SCR77 is a real "workhorse" basic machine 
designed for those who want excellent, super-reliable perfor-
mance year after year— but no frills' ('PL', 12 Pole IF Filter, 
Front End Preselector, and a 30Wt. Transmitter are the only 
"built-in" options available: but Autopatch, Remote Con-
trol, and other equipment can be connected via the rear 
panel jack.) 

MIT it• V 

M O O. 

1 1 9  C O?  01 . . ... 

A C LIA M  • C •CON•11.1 0 00 LOC •L 

c000lete tioe 
oj dageletd,euttetotal,c46 ega, 
cale ,ete.,c 4140 availaide. 

aiLluu 

1111111 mitt, 
Of course, if you do want a full featured/super deluxe 

repeater, with higher power and a full list of available 'built-in' 
options, then you want our SCR1000 or 4000 "Dream 
Machine". These units will continue to be available for those 
who want 'The Ultimate in Repeaters'. 
SCR77 Pricing (15Wt.): 2M or 220MHz, $995.00 Amateur Net. 
440MHz, $1150.00. For no 'plug-in' ID board (Export), deduct 
$40.00. Call or write today for a data sheet, or to place your 
order' Sold Factory Direct or through Export Sales Reps only. 

10M FM RX/TX Boards, Repeaters & Remote Bases NOW 
AVAILABLE! Call or Write for Full Info. 

 /Si 4d,gla Eyoutol 

hrg a,,SPECTRUM COMMUNICATIONS 
1055 W. Germantown Pk,S6 • Norristown, PA 19401 • (215) 631-1710 • Telex: 846-211 
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Food for thought. 
Our new Universal Tone Encoder lends it's versatility to 
all tastes. The menu includes all CIVSS, as well as Burst 
Tones, Touch Tones, and Test Tones. No counter or test 
equipment required to set frequency-just dial it in. While 
traveling, use it on your Amateur transceiver to access tone 
operated systems, or in your service van to check out yom 
customers repeaters; also, as a piece of test equipment to 
modulate your Service Monitor 
or signal generator. It can 
even operate off an 
internal nine volt 
battery, and is available 
for one day delivery, 
backed by our one 
year warranty. 

• All tones in Group A and Group B are included. 
• Output level flat to within 1.5db over entire range selected. 
• Separate level adjust pots and output connections for each tone 
Group. 
• Immune tolFtF 
• Powered by 6-30vdc, unregulated at 8 ma. 
• Low impedance, low distortion, adjustable sinewave output, 5v 
peak-to-peak. 
• Instant start-up. 
• Off position for no tone output. 
• Reverse polarity protection built-in. 

Group A 

67.0 XZ 
71.9 XA 
74.4 WA 

91.5 ZZ 
94.8 ZA 
97.4 ZB 

118.8 2B 
123.0 3Z 
127.a 3A 

156.7 5A 
162.2 5B 
167.9 6Z 

77.0 XB 100.0 IZ 131.8 3B 173.8 6A 
79.7 SP 103.5 IA 136.5 4Z 179.9 6B 
82.5 YZ 107.2 IB 141.3 4A 186.2 7Z 
85.4 YA 110.9 2Z 146.2 4B 192.8 7A 
88.5 YB 114.8 2A 151.4 5Z 203.5 MI 

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

Group B 

TEST-TONES: 
600 
1000 
1500 
2175 
2805 

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

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

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

Wired and tested: $79.95 
ViSA 

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

v. 15 



Bob Ghormley KOBV 

5800 Jones Pl. NW 
Albuquerque NM 87120 

A Split Personality 
for the KDK FM2015R 

Asimple modification to 
your KDK FM2015R 

will give you the capability 
to receive on one frequency 
stored in memory and 
transmit on another. This 
modification gives you the 
newer FM2016's capability 
to operate with nonstan-
dard offsets without an 
additional crystal. It re-
quires two diodes, a piece 
of wire, no holes, and less 
than half an hour. The rig 
may easily be returned to 
original configuration 
whenever desired. 
A different form of this 

mod was described in some 
Amateur-Wholesale Elec-
tronics notes concerning 

MARS-CAP modification, 
so I can't take credit for the 
original idea. I'll first de-
scribe how the modifica-
tion functions, then go 
through a step-by-step mod-
ification procedure. 
The resulting front-panel 

performance is as follows: 
Select Mode A. With the 
memory-select switch at 
OFF, you have simplex op-
eration on the dialed-in and 
displayed frequency. Se-
lecting memory position 2 
will allow you to receive on 
the frequency stored there, 
which is displayed as usual. 
When you transmit, how-
ever, the memory internally 
shifts to the frequency 

stored in channel 1. This fre-
quency is displayed while 
transmitting, and the dis-
play shifts back to your 
channel 2 receive frequen-
cy when the mic button is 
released. 
Channels 3 and 4 work 

the same, with channel 4 
functioning as the receive 
channel, switching auto-
matically to the frequency 
stored in channel 3 on 
transmit. If either channel 1 
or 3 is selected, simplex op-
eration on those channels is 
the result. All that for only 
two diodes! 
Here's how it works: On 

transmit in the unmodified 
rig, a transmit oscillator is 

diode-switched on by +9 
volts from the front panel 
MODE switch. We locate 
the wire which runs to the 
"A" oscillator position 
(which has no crystal in-
stalled) and run switching 
diodes from there to two 
places. 
The first diode goes to 

the simplex crystal position, 
activating it on transmit. 
The second diode goes to 
one of the two memory-
select lines (AO and Al) 
which select the memory 
channel. In an unmodified 
rig, the same memory fre-
quency is used on both re-
ceive and transmit. If you 
trace out the schematic, 

Photo A 
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you will see that in the 
original configuration when 
memory position 2 is front-
panel selected, +9 volts is 
routed through this mem-
ory switch to memory-
select line Al. Or, if memory 
position 3 is selected, AO 
is taken high. Memory posi-
tion 1 requires both AO 
and Al to be high, and posi-
tion 4 requires neither to 
be high. If we modify things 
to make AO high on trans-
mit only, then memory po-
sition 4 on receive becomes 
3 on transmit, and 2 be-
comes 1 on transmit. This 
switching is done with 
diodes to avoid interfering 
with other functions. 
To perform this mod, 

remove both top and bot-
tom covers from the rig. 
With the rig right side up, 
locate the three crystals on 
the transmitter board. (See 
Photo A and ignore the 
fourth crystal which I in-
stalled for another offset.) 
A terminal post corre-

sponds to each crystal posi-
tion. A yellow wire is con-
nected to the first unused 
crystal position, which is 
the fourth one in from the 
outside edge of the board. 
The pencil in the photo is 
touching this terminal. 
Note that this wire is con-

nected to the "A" MODE 
switch position and is 
switched to +9 volts on 
transmit. Remove the wire 
from this terminal post. You 
will run two diodes from 
this yellow wire, and you 
will need to mechanically 
secure this junction some-
how. I slipped a piece of 
spaghetti over the terminal 
and tied the wire/diodes to 
it. However you do it, the 
first diode is soldered from 
the yellow wire to the first 
crystal position's terminal 
(the one with the brown 
wire). The diode points at 
the brown wire (cathode to 
brown wire) and will acti-
vate the simplex oscillator 
on transmit. 

The second diode's 
anode is also soldered to 
the yellow wire. At this 
point, the yellow wire 
should form a "flying tie 
point" with the two diode 
anodes. Attach the cathode 
(point) of the second diode 
to a length of hookup wire. 
Route the free end of the 
wire toward the front of the 
radio to the control board 
and connect it to the AO 
pad. This control board is 
accessible from the bottom 
of the radio and is located 
near the front panel. See 
Photo B. The pencil points 
to pad AO. The wire at-
tached to the pad is the one 
I added for this mod. 

The AO and Al pads are 
designated as such on the 
component side of the 
board and have white/ 
brown (AO) and white/ 
black (Al) wires attached to 
them on the component 
side. This completes the 
modification. 

IRON POWDER and FERRITE PRODUCTS 

Fast, Reliable Service Since 1963 

Small Orders Welcome  Free 'Tech-Data' Flyer 

Toroidal Cores, Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baluns, Etc. 

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607 

We Stock Crystals For: 
Clegg 
Kenwood 
Standard 
Lafayette 

WE'RE ROLIN 
IN CRYSTALS! 

2 Meter Crystals — $3.95 each 
(10 or More — $3.50 each) 

Quick Delivery 

mmilm1 

Drake  Icom 
Midland  Regency 
Wilson  Yaesu 
Tempo  VHF Eng 

(Custom Crystal Orders Accepted.) 

Rolin Distributors 

P.O. Box 436 Department 7 

Dunellen. N J. 08812 

201-469-1219 

Precision Cut Land Mobiles Available 

Verify that the rig will 
operate now as described 
earlier. This mod is totally 
"safe" in that the rig can't 
be harmed by incorrect 
front-panel switch settings. 
MODE switch positions B 
and C are still available for 
nonstandard offset crystals 
if desired. The rig's opera-
tion in all other respects is 
unaffected. 

The only problem I en-
countered was that the 
simplex transmit oscillator 
didn't function until the 
yellow wire and diodes 
were isolated from the 
fourth oscillator terminal as 
I have described. If you feel 
like experimenting, leave 
the yellow wire connected 
and solder the diodes di-
rectly to the terminal. If it 
works (if the transmitter 
puts out power), then you 
win. If not, then isolate the 
wire/diodes as I described. 
Please send an SASE if you 
have any questions.M 

SHEET METAL WORKERS 

I.:TE EN< 
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" '/2 hard aluminum 
• punches, special dies, stand 
available as accessories 

SHEAR-NOTCHER 

NO DISTORTION • NO BURRS 
• continuous shearing 
• corner notching  $585° 
• tab notching  plus $4 00 
• nibbling  shipping 

Send for your FREE literature and 
SHEET METALWORKER BULLETIN 

PACIFIC ONE CORPORATION 
410 W Pacific Coast Hwy Suite K 206 

Newport Beach, CA 92663 17141 645-5962 

.-See List of Advertisers on page 774 73 Magazine • June, 1982  41 



Building for Beginners 
happiness is a hot soldering iron 

Paul M. DanzerNlll 

2 Dawn Road 
Norwalk CT 06851 

I have authored several 
short construction ar-

ticles in the past year or two 
and each time their publica-
tion was followed by a 
flurry of letters asking for 
help in selecting parts and 
building the circuit. This 
mail suggests that a number 
of hams without very much 
electronic construction ex-
perience would still like to 
home-brew their own. 
For this reason, I have 

put together a set of sugges-
tions and hints which an-

swer the most commonly 
asked questions. The next 
time you see a circuit or 
gadget described in 73 or 
elsewhere, don't be shy— 
go ahead and build it! 
You'll be delighted with 
the results. 

Where Can I Get the Parts? 

The most critical part of 
building anything these 
days is obtaining the parts. 
Years ago, the corner radio 
store carried almost any-
thing you wanted, and if 
you lived in a metropolitan 
area you could always go 
down to "radio row" where 
there was a cluster of such 

9500A 
9550n 

-5 % 

i1,00011 

Fig. 1. Standard resistor values. Those in boxes are standard 
commercially-available resistors. 
42  73 Magazine • June 1982 

stores. Today, your best bet 
is either the mail-order ads 
in the back of this magazine 
or the Radio Shack chain of 
stores. Radio Shack carries 
a line of the most common-
ly used parts and has 
stores scattered throughout 
the country. 
The mail-order advertis-

ers in the back of this maga-
zine usually list common 
parts and prices for immedi-
ate order. Most of them of-
fer catalogs, either free or 
for the postage, and are 
geared up to ship your 
order within a day or two 
after receipt. They have 
been advertising for many 

DOT 

NOTC14-__,  

PIN I 

LARGE 
NOTCH — , 

PIN  

Fig. 2. /C pin locations. 

years, and the acceptance 
of their ads by • 73 on a 
continuing basis shows 
that they deal fairly with 
their customers. 
Try to take advantage of 

the "two-for" offers. Even if 
you have no immediate use 
for the extra parts, keep 
them around and you will 
probably find a use for 
them in some future con-
struction project. 

Resistors and Capacitors 

Unless the magazine arti-
cle states otherwise, use 
half-Watt resistors. They 
are most commonly avail-
able, and if a higher watt-
age is needed, the arti-
cle will say so. If you are 
squeezed for space, quar-
ter-Watt units can be 
used —again, as long as 
the article says nothing to 
the contrary. 
Don't worry about the 

seemingly oddball values 
specified. Resistors general-
ly come with 20%, 10%, 
and 5% tolerances. Using 
10k Ohms as an example, 
Fig. 1 shows the relation-
ship between the standard 
values and these toleranc-
es. Today, most people use 
10% values primarily be-
cause they are the most 
commonly available. If the 
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ROM-116 
Now includes: 
•TEXT EDITING 
• RTTY PICTURES 
•SAVE TEXT TC DISK Detailed brochure available on request. 

RTTY/C W 
For the TRS -BO* 

A T adema 

Featuring: 
1200 BAUD OPERPTION. Not limited to 110 baud 
Jecause of timing 'cops. 60, E6, 75 & 10C 
W.P.M. Plus 110, 150, 300, E00 & 1200 baud 
Dperatic -s 
FLEXIBILITY OF OPERATION. Instantly change: 
Baud Rans: Program Mode (ASCII/Baudot): 
Program Status. 
SPLIT SCREEN VIDEO. Transnit & receive data 
displayec separately. 
REAL TINIE. Autoroatic CW/ICI without user in-
tervention Automatically 
updates at end of nonth 
or year. t Af CRO W 

MicroProduds 

On ier features 
ncuze: 

• Two Serial Ports 
• Fourteen Buffers 
• Autc matt: CW/ID 
• Trarsmit Control 
• Selectiv. Call Feature 
• Error Correction  Editing 
• Word Wraping 
• East to sterface 
• 30 C ay Unconditional 
Gua -antee 

• Hardwa -e Requirements: 
TRS-80 Model I or III 16K 
EXTERNAL TERMINAL UNIT 
RECIUIRED 

61_6 State Steet, P O. Eox 8.92-F3 • Marysville, WA 98273 • (206) 659-4279 

THE LAST WORD IN 
READERS 
THE NEW 

MBA-RO 
FEATURES: 
• 32 CHARACTERS FOR EASY HIGH SPEED COPY 
OF MORSE 

• ASCII and BAUDOT RTTY 
• NO RECEIVER MODIFICATION NECESSARY 
• INSTANT SPEED TRACKING FOR MORSE CODE 
OVER WIDE SPEED RANGE FROM 2 TO 99 WPM 

• OPERATES FROM 12 V.D.C. 

For AEA Readers or other 

AEA Products, cal or visit 

AEA 
Brings you the 
Breakthrough! 

Britt's 2-Way Radio 
Sales & Service 

2508 Atlanta Street 
Smyrna, Ga. 30080 
(404) 432-8006 14? 

PERFECT 7 
ANTENNA • 
I.oR 
10 1 5 - 20 METERS 

VERTICAL 

OMNI-GAIN 

HALFWAVE 
END FED 

NO RADIALS 

NO REFLECTED 
POWER 

BROADBAND 

FIXED OR 
PORTABLE 

REMOTE TUNING 

2 KW PEI' 

UPS SHIPPABLE 

R3 may be the perfect 
antenna for condominiums, 
apartments, small lots or any 
limited space situation. It is a 
great antenna for hams who 
are concerned about neat 
appearance and maximum 
performance. 

R3's self supporting radiator 
is only 2Ift-6.4m high x 1 ft 
.304m wide at the base. 
Assembly is quick and easy 
for portable, marine, field day, 
DX-peditions, or fixed 
installations. It is complete 
with remote tuner. 

AVAILABLE THR( 3UGH 
DEALERS WORLDWIDE 

Ll_ 
C O R P O R A Ti O N 

THE ANTENNA COMPANY 
PO. Box 4680 
Manchester, NH 03108 USA 
TELEX 953050  !Ub 

• 
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article does not say any-
thing else, you might stick to 
10%. You can always use a 
resistor with a better 
tolerance (10% instead of 
20%, or 5% instead of 
10%). If you need 5% and 
can find only 10%, buy a 
handful of 10% resistors 
and check them with an 
ohmmeter to select one that 
falls within ±5% of the 
value required. 

Capacitors have both a 
value and a voltage rating. 
You can always use a cap 
that has a voltage rating 
higher than the amount 
needed. For most capaci-
tors, you must stick to the 
value needed but you can 
always use the larger-than-
specified electrolytic cap 
when it is used for bypass-
ing or filtering a power sup-
ply voltage. Just be careful 
to wire it in with the polari-
ty shown in the schematic. 

Transistors and FETs 

Generally, you will have 
to stick to the type 
specified in the article. Sub-
stitutes can be used and 
you can pick a substitute by 
looking at the substitution 
guide printed by a number 
of suppliers and distribu-
tors. Radio Shack, GE, and 
Motorola all have hobby 

PIN I 0 

TOP 
VIEW 

lines of transistors and sub-
stitution guides where you 
can look up the device you 
want; the guide will give 
you their substitute num-
ber. When you do substi-
tute, be careful of the con-
nections. Often a substitute 
will be very close to the 
original part electrically 
but will have a different 
mechanical package and/or 
lead arrangement. 

Integrated Circuits 

Let's assume that the cir-
cuit you are building uses a 
very common amplifier 
known as the 741. There are 
perhaps twenty versions of 
this amplifier, with twenty 
different part numbers. 
Each of the part numbers 
includes the digits 741, with 
the rest of the digits telling 
you the temperature range 
and mechanical package. 
For most uses we don't have 
to be concerned about the 
temperature range, but the 
pin numbers for connecting 
to the amplifier are very 
much of interest. Compare 
the pin numbers of the 
amplifier as shown in the 
schematic with the pin 
numbers of the actual part 
you buy. 

Occasionally, the article 
will specify an amplifier 
such as the 741 and show it 
as a single amplifier in an 
8-pin package. You might 
be able to obtain only a 
dual 741 or two 741 amplifi-
ers in a 14-pin package. This 
is perfectly OK; just ignore 
the second amplifier. 

Integrated circuits are 
available most commonly 

BOTTOM 
VIEW 

(P RINTED CIRCUIT BOARD 

/ PIN I 

COPPER LAND 

in "in-line" packages having 
8, 14, or 16 pins. A round 
dot usually marks pin 1. 
Sometimes a notch tells 
you where pin 1 is, and oc-
casionally you have to cope 
with a dot and two notches. 
As Fig. 2 shows, the dot 
takes precedence over the 
notch, and if there is a 
notch at both ends of the 
package, the larger notch 
tells you where pin 1 is. 

Unlike tubes or transis-
tors, the manufacturer's 
data sheets usually picture 
integrated circuits from the 
top. Therefore, when you 
are wiring them from the 
underside, remember that 
pin 1 is now on the other 
side of the package as seen 
from the bottom of the cir-
cuit board (Fig. 3). 

Diodes 

Power-supply-type di-
odes have both a current 
rating and a voltage rating. 
You can substitute any di-
ode which has a rating 
equal to or greater than the 
original numbers. Small sig-
nal diodes used as switches 
usually can be substituted 
for at will. Most ham cir-
cuits use a maximum of 12 
volts (sometimes labeled 
13.6 volts if the equipment 
is for mobile use). There-
fore, if the circuit calls for a 
small signal silicon diode, 
almost any other silicon 
diode will do. Fig. 4 shows 
the most common markings 
of the diode package. 

Zener diodes, used in 
voltage regulators, have 
both a voltage rating and a 
power rating. You must use 
the voltage rating called 
for, but you can always use 
a higher-power-rated diode. 

Power Supply Connections 

Fig. 5 shows a simple 
2-transistor amplifier. With 
today's solid-state circuits, 
usually only one power-sup-
ply voltage is used and, as 
shown in the figure, you 
simply tie the identically-
marked points together and 
connect them to the volt-
age required. If the sche-
matic does not show differ-
ently, the power-supply 
return lead (in this case 
the minus 9-volt lead) is 
tied back to all of the 
ground terminals. 

Jacks 

Here you can substitute 
at will. Just remember that 
the most commonly used 
jacks have one side ex-
posed and will connect to 
the chassis (ground) if they 
are not insulated by wash-

  SCHEMATIC 
SYMBOL 

BAND   

Fig. 4. Typical diode mark-
ings. 

THESE TWO CIRCUITS ARE IDENTICAL 

TYPICAL 
COMMERCIALLY 
MARKED 
DIODES 

Fig. 3. Pin 1 transposition. 
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M 2 ENGINEERING'S 

VHF H.T. CONVERTERS 
•DOUBLE BAND HC-V, HC-U2  •SINGLE BAND HC - V220 

• 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 

HC-U2 
$72.45 

HC -V220 
H C-V  $62.45 

$4/.45 

M -SQUARED 
ENGINEERING, INC. 
1446 LANSING AVE 

SAN JOSE , CA 95118 

14081266 -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 

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 

DEXCEL 
120 low noise 
amplifiers 

$495.00 

1900 to 2500 MHz Microwave Downconverters 
Kit   $28.50 
Assembled   $48.50 
ALSO AVAILABLE 
Commercial M.D.S. System .... $169.95 
SLOTTED ARRAY ANTENNA .... $28.50 . 

PB RADIO 
SERVICE 404 

1950 E. PARK ROW • ARLINGTON. TX 76010 

CALL ORDER DEPT. TOLL FREE 

(800) 433-5169 
FOR INFORMATION CALL 

1 CZ 
(817) 460-7071 

SATELLITE ANTENNAS 

MDS POWER SUPPLIES 

$35.00 

FT101 TS520 TS820 
FILTER CASCADING 

Probably the most popular units ever pro-
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. 

NE W! TS830S and R820 KITS 
TS830 and R820 owners who have replaced 
their 1st and 2nd IF filters with a Matched 
Pair of 2.1KHz Fox-Tango filters enthusi-
astically report the following: 
"... VBT now works as I dreamed it should 
" . . Results are almost unbelievable. 
". . Spectacular SSB RX performance . . 

.I no longer need a CW Filter. . 
(Names on Request) 

Tests prove that high quality Fox-Tango 8• 
pole discrete-unit Crystal Filters are notably 
superior to the original units, especially the 
modest 455KHz second IF ceramic unit. 
Substitution of Fox-Tango filters result in a 
bandwidth of 1.9KHz at -6dB, a shape 
factor of 1 2, and Ultimate Rejection of at 
least 110dB! 
(Independent Report available upon request.) 
Regular Price: $55 + 5125= $180 + shipping 
INTRODUCTORY PRICE (Complete Kit)...$150 
Includes Matched Pair of Fox-Tango Filters 
All cables, parts, detailed instructions 
10% Quantity Discount Applies 

Genuine Fox-Tango crystal filters are guar-
anteed for ONE Y R. 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 

Scandanavia MICROTEC, Makedien 26. 
3200, Sandeflord, NORWAY 

Other INGOIMPEX, Postfach 24 49. 
D-8070. Ingoistadi, W GERMANY 

FOX TANGO CORPORATION 

Box 15944 S W Palm Beach FL 33406 
Phone 1-305-683-9587  r323 
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WIRE GAUGE  DIAMETER 

IN INCHES 

20 

22 
24 

26 
28 

032 
025 
021 
015 
012 

50  001 

Fig. 6. Wire sizes. 

ers. If you need a two-con-
ductor jack, and one lead is 
not supposed to be ground-
ed, you will either have to 
mechanically insulate the 
outside of the jack from 
ground or get a three-con-
ductor jack where you. use 
the two inner conductors 
and ignore the third 
(grounded) lead. 

Cable 

It the circuit you are 
building is not used at VHF 
and a piece of coax is called 
for with a length of 12 inch-
es or less, the coax is being 
used mainly for its shielding 
capability. You can safely 
ignore the impedance and 
pick a piece of coax on the 
basis of being able to fit it 
into your box mechanically. 

Wire 

Unless used for high-cur-
rent leads, most solid-state 
circuits use just a few milli-
amperes per stage. There-
fore, there is no reason to 

ro 0 0,„ 0 0 RESISTO 

0 0 
TRANSISTOR 

0  0 

0 

0  0 

0  0  0 

R 

TERMINAL PRESSED 
THROUGH ROLE 

Fig. 7. Use of perfboard. 

use wire sizes larger than 
number 22 or 24. As shown 
in Fig. 6, the lower the num-
ber the larger the wire diam-
eter. Pick wire which is me-
chanically convenient. Soft 
plastic insulation strips very 
easily and conveniently, 
but if you have to solder a 
number of them in close 
proximity, the plastic 
tends to melt and burn, 
generally making a rather 
unsightly mess. 

Printed Circuit Boards and 
Breadboards 

Some construction arti-
cles provide either a PC-
board layout or a commer-
cial source for purchasing 
the board. If a layout is 
given, you can use the PC-
board kits sold by several 
suppliers to make your 
own. However, if no board 
is suggested, you always 
can use a breadboard-type 
construction to build the 
circuit. Most hams have 
one or more breadboard 

CONNECT TO POSITIVE VOLTAGE SUPPLY 

• 

• 

• 

• 

• 

(0 • 9 

(0 

C. 

C. 

C. 

C. 

C. 

• 
• INTEGRATED 
•  CIRCUIT  ) 

(0 • 9 

• 

C. • 0) 

•  

•.) 

•  

•  

co) 

•.9 

• 9 

• 

• 

• 

CONNECT TO GROUND 

circuits, neatly enclosed in 
a box, which have been op-
erating in their breadboard 
form for many years. Even 
if your construction does 
not come out very neat, the 
flaws will be hidden by the 
enclosure you put the 
circuit in. 

One of the simplest con-
struction techniques uses 
perforated board such as 
that sold by Radio Shack, 
Vector, and others. The cir-
cuit is laid out just as it ap-
pears on the schematic, and 
every time a connection 
must be made, a small met-
al terminal or clip is insert-
ed in a hole and the leads 
soldered onto the terminal 
(Fig. 7.). 

Alternatively, general-
purpose PC boards also are 
commercially available. 
They are arranged in a fixed 
pattern and, as shown by 
the dotted rectangle, inte-
grated circuits plug in adja-
cent rows of holes (Fig. 8). A 
bus-bar system of feeding 
ground and voltage is used, 
where one bus is connected 

to the supply voltage and 
jumpered to the IC pin 
where required. Transistors 
and other parts can be 
mounted where conve-
nient. A second bus is used 
for ground. 
Also commonly avail-

able are small carrier 
boards which will allow you 
to wire up one or two inte-
grated circuits (Fig. 9). 
Other parts are jumpered 
from one terminal to wher-
ever required. 
Generally speaking, 

sockets or molex®  pins are 
a good idea for mounting 
integrated circuits. If you 
do have a problem, you can 
now unplug the IC and test 
or substitute without a mas-
sive and messy unsoldering 
job. 

Plan It Out and Then Build 

Take a careful look at 
what parts are required and 
make sure you can obtain 
them. Plan the layout of 
parts and decide what you 
are going to enclose the cir-
cuit in and where the jacks, 
connectors, and controls 
will be located. Don't hesi-
tate to call for help. Often 
an experienced ham in the 
area can offer an immedi-
ate solution to your unique 
problem. But if this does 
not solve the problem, you 
can drop the author of the 
article a note. Enclose an 
SASE, and help will proba-
bly be on its way quite 
quickly.• 

Fig. 8. Commercially-available PC board for breadboarding.  Fig. 9. Single-IC carrier board. 
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•UALITY  parts  at 
DISC OUNT  PRICES! 

STEREO 8 TRACK 
HOME UNIT 

' 0. % BRAND NEW UNI TS ... 
ASSEMBLY INCLUDES; 41 oi., .. TAPE HEAD, MDTOR BELT 
110VAC MOTOR, PRE-AM 

f•k; ---1-' ". LIGHTS, SwITCHES, 
sOLENOID AND oTHER 

Ill  USEFUL PARTS.... 
AN ExCEPTICNAl BUY' 

5j,_5.  .ER ASSERtii , 

4 P DT  R E L A Y 
• Ill p.r.strN 
•lampc0Mact•  re 
• 2,1 volt 0 c cy 
120 voll • c 
• Ulm, but 1,, to, ,e0 

BLACK PLASTIC 
CASE 

'AC- TEC 
FRIES 

$1.70 EACH 
spec., cool rollage 
, ARCA GUANIIIMS AVAIL •OL i 

• eii. • 

ENCLOSuRt VS:.Al ,'LAJTIC 

MINI SIZE 

BUZZERS 
1Y2 to 3 "Its 751  ea 

' I 
c  WITH WIRE LEADS 

1% to 3 volts M os 

ADJUSTABLE HEIGHT FROM 
1.63" TO 2.93"; WIDTH 

6.85"; DEPTH 8". BUILT-
IN STAND OFFS FOR P.C. 
BOARDS .. FRONT AND BACK 
pAMELS 411T INCLUDED.. 

: ,,,,, CASE 

., 1  WITH PIN TERMINALS 

ilit --.-.G..  3 to 7 volts 

WITH PIN TE RMI NALS 

' .1;)  75t each 

JOYSTICK 
Pk, 

DEVICE...  . er-

° CONTAINS 4  \..  • 
30K CENTER 

MITSUMI 
MODEL UES-4551 

VARACTOR U HF TUNE R 

TAPPED ALPS 
00TS   i 

$4.75 each 

:.; 

r 

$ 25.00 each 
. 

• 10 10, $220.00 

750 MFD 330 V 
PHOTO FLASH 

2" W W1  4116' 
L-

• I 1/4" DIA.  
,.. .-

,..25 EACH  • - •' 

lu FOR $11.00 

p  SEN D FOR OUR 
P 
ae! 40 PAGE 

COMPUTER 
GRADE 

CAPACITOR 
1700 mid. 150 VDC $2.00 
2 1/2" DIA X 4 3/4" HIGH 
3,600 mfd. 
40VDC  S1.00 1 1 

6.400 mfd.  I  I 
60VDC  $2501  J 

NE W  i e 

C ATALOG  fl e 

L.E. D:s 
STAN DARD JU MBO 

DIFFUSED 
ED  io  .  , 

GREEN  luR 51 50 
REEN  10 FOR $7.00 j 

YELLOW  ;.1 '',I, 32.00, 

FLASHER LED PIl 
5 VOLT OPERATION 
JUMBO SIZE 

j  ,, Fop 51.70 
BI POLAR LED 

I 318 .,,,,.. X a IM. 
12.000mfd. 40VDC $ 3.00 

2" DIA X 4 I/4" HIGH 

18,000 mfd. 75 VDC $4.00 
2 I/2" DIA x 4 1/2" HIGH 
20,000 mfd. 25VDC 
2 " DIA. X 215" HIGH $2.00 

2 FOR >1.70 

SOIS MINI LED 

.079' x .0913" 
20m4 at I.75r 
10 FOR $1.00 

200 FOR 518.00 
22,000 mtd.i5VDC  2.00 

alo. X 2 I/2  $ 
QUANTITY PRICES AVAI. , 

.  ...c..• 

2 2,000 issi.sovof—  
.- DIA. B 6" HIGH  11103 

1_ 
TRANSFORMERS 

5.000mtd.75VDC S4.50 
T" DIA X 4 3/8" HIGH 

45.000 mfd. 25 VDC 
• •- • : • • $3 50 

72,000 mkt 15VDC 
'  S3.2/0 

Cl 1141 , 10111k APACITOPS SO••• 

120 volt 
primaries 

6 VOLTS •1150 
12 V.C.T. at 50OrnA 
16 5 V. at 3 AMPS 
18 VOLTS ilit 350 

mA  51 

52 
S6 

MA  52 

25 

50 
50 
00 

A N NON XLRA-3-13 2185.2V0vLcTST silt 12A8MPAMP  :54 5500 

C ONNEC 0 

$2 OU EACH 
10 for 519 00  j,, 

BOOK LINEAR 
,r SLIDE POT 

2 7/8" LENGTH 

—  -  I 5/4" TO. 
p  „  75R EACH 

MINI  B S 
AUTOMATIC 

R  RECORD CHANGER 
.' B.S.R. MODEL C116R/C/ 3 
. PLAYS 33/45/78 RECORDS 

$1 7.50 each 
BLACK LIGHT 
(ULTRAVIOLET) 

1 I _170 RFD 330 V 
PHOTO FLASH 

1E -7-7  • :Ai 
G.c 0 FETSEIL  52.50 lath 

ALL ELECTROAKS CORP. 
TERNS 

905 S. Vermont Ave.  • OusnItt.sa 1.01.1•01 
PO BOX 20406  • ahn OR. 5,0 00 

Los Angeles, Calif. .90006  • Add s 2 so 
(213) 380-8000 Shoppong USA 

• COO Res Acid 6.. 
• Prompi Sh.pp.ng 

Mon. • Fri.  Saturday  NO COD'  20 
9 AM - 5 PM 10 AM • 3 PM  

For reliability 

• IMM 

• •  ar1 * 

a 

L_ 

See your dealer or contact . 

M O M 

. . and increased resale value, rely 
on Cover Craft Dust Covers. 
Try our low-cost protection for 
ALL your equipment . . . before it's 
too late. 

• Protects equipment and invest-
ment. 

• Great looking. 
• 100's of designs. 
• Extra strength heavy gauge vinyl. 
• Machine stitched. 
Satisfaction guaranteed. 

ONLY $ 4 •n5 
u 

COVER CRAFT* 
CO R P O RA TI O N  ,145 

Box 555Q • Amherst, NH 03031 • (603) 889-6811 

REACH OUT. 
VoCom s 5/8 wave gain antenna 

• Dramatically boosts reception 

• Gives your hand-held full quieting from places 
you're nearly dead in with a rubber duck 

Here's Why It Works So Well: 
In order for a 5/8 wave antenna to provide its full appar-
ent gain over a standard 1/4 wave whip, it must not 
only appear as 5/8 wavelength at 2 meters, but it 
must also utilize a ground plane. Since you can't al-
ways operate your hand-held from a car roof or other / 
metal base. VoCom found a way to emulate the ; 
ground plane. 

At right is the circuit that does it The coil that 
doubles as a base spring is tap fed, and a 
matched capacitor completes the reso-
nant circuit. 

The result is an antenna that, fuliy ex-
tended, displays better than 1.5:1 VSWR 
across the entire 144-148 MHz band. 
And, when collapsed, it is the operat-
ing equivalent of a rubber duck. (With 
8 of the '0 sections extended, it 
is a 5/8 wave antenna at 
220 MHz.) 

XMTR 

How to 
tell a VoCom 

5/8 wave 
antenna from 
its imitators: 

this cutaway shows 
the base spring/coil, 
its feed tap, and the 

resonant circuit 
capacitor. Or you can 

simply check the VSWR— 

your transmitter will 
appreciate the difference. 

BASE 
SPRING/COIL 

TAP FEED 

CAPACITOR 

VoCom 
PRODUCTS CORPORATION 

65 East Palatine Road 
(312) 459-3680  Prospect Heights, IL 60070 
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Glenn Jacobs KC7M 
Poverty Flat AZ 85925 

Coping with PC Boards 
it's not easy to be virtuous 

II  dmit it. You'd really 
rather build it. Any 

idiot can plunk down a 
charge card." 
"Well, yeah . ." 
"Glenn; if you build it, it 

will give you pride and ex-
perience, and you'll know 
how to service it yourself." 
"Yeah, but.  " 
"And it wouldn't cost 

nearly as much, and no-
body would have one just 
exactly like yours." 
So, I'm building. And my 

inner voice was right about 
everything it said. But there 
are a few things it didn't tell 
me. I found out the hard 
way, and I'm telling you so 
you don't have to "re-invent 
the wheel," like I had to. 
I'm building. But so help 

me, when I see those full-
page, full-color ads and a 
toll-free number and the 
sign of the yellow and 
orange overlapping circles, 
it's hard to keep at it. I 
could have any equipment I 
want for just a phone call 
and twenty "easy" pay-
ments. The path of virtue is 
harder. 

Designing It 

In the first place, I don't 
know much about vacuum-
tube circuits and even less 
about solid state. For-

tunately, I don't have to. 
The League' publishes Solid 
State Design for the Radio 
Amateur. It's a "cookbook." 
It shows three varieties of 
any circuit you could 
want—all pre-engineered 
and tested. 

Redesigning It 

Now,  even  with  a 
cookbook, I can make mis-
takes. In fact, it's about 
even odds that I will make a 
mistake in a one-device 
gadget. It is far beyond me 
to put forty "stages" on a 
board as big as a 73 cover 
and have them all work. I 
decided to put each stage 
on a separate board and 
plug 'em all into edge con-
nectors. That way if (when!) 
I make a mistake, I won't 
have to tear everything up. 
I mailed off' for some PC 

board. It took three weeks 
to get here. They didn't 
send it until my check 
cleared. 

Whittling It 

PCB is funny stuff. I 
couldn't trace anything on 
it. I couldn't find any kind 
of carbon paper that would 
make a mark. Finally I 
rubbed yellow crayon on 
the copper and was able to 
trace faint lines. I cut on the 

lines and peeled up the un-
wanted foil in little-bitty 
strips with a point of a 
knife. It took half a day. But 
it worked. I got a nice little 
40m CW receiver for my 
trouble. 

Buying It 

For my next project, I just 
sent off for ready-made 
custom boards.' They were 
nice, neat, correct, beauti-
ful, and even had the parts 
placement marked. They 
worked perfectly. I made a 
mate for the last project. 
But I wanted to do these 
boards myself. 
I sent off for ferric 

chloride.' This time I called 
up and told 'em my card 
number and they had the 
stuff delivered to my door 
in about three days. 

Mixing It 

The ferric chloride is a 
black, gritty powder. I 
mixed it with hot water in a 
plastic jug. The water got 
hotter. The powder that got 
on my hands turned into a 
brown goo all by itself and 
began to sting. I went and 
washed it off. When I came 
back, the grit I had spilt on 
the floor had turned into a 
nasty glop. That stuff ab-
sorbs water right out of the 

air! I wiped it up. The floor 
is now permanently stained 
several shades of brown, 
black, green, and gray. 

Etching It 

Anyway, now I was ready 
to begin. Or was I? I cut out 
a little piece of the high-
priced board and drew a cir-
cuit on it in ink. I laid it in a 
plastic dish and poured 
some of the smelly brown 
juice over it. An hour later it 
looked gritty. Two hours 
later it was covered with a 
fine black sediment. I 
rinsed it in the sink and 
every bit of copper was 
gone. The thing might still 
make a banjo pick, but it 
would not make a circuit. 

Resisting It 

I cut out another piece. 
This time I drew my design 
with a felt marker. I bap-
tized it for two hours in the 
ferric chloride soup and, 
behold! — a printed circuit. 
The remaining foil was 
rough and gritty—about 
half eaten up. But it would 
do. Now I knew for sure 
what to do. Very carefully I 
designed the first board. I 
felt-marked it and laid it 
away in the tobacco juice. 
In the morning there wasn't 
enough copper left on the 
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board to tell what it was 
supposed to have been. 
Next I tried crayon. I sup-

pose if crayon were the on-
ly resist in the world, we 
might make a go of it, but 
we wouldn't like it. It 
turned out rough and ugly. 
By now I wasn't trying to 
make any particular kind of 
board. I just wanted to see 
what would get me decent 
results. 

Cursing It 

Oh! I found a lump of 
etchant I had missed be-
fore. I stepped on it bare-
foot and stained my sole 
brown. I said some words 
that stained my soul deep 
purple. After I cleaned up 
the mess, I went to bed, 
disgusted. 

Dreaming It 

Suddenly I sat up. I had 
dozed off and dreamed I 
was painting a pattern with 
a tiny brush. That mimeo-
graph correction fluid! I 
had a whole case of it! 
Mimeograph correction 
fluid corrects by drying into 
a plastic film. And it comes 
with a handy little brush 
built right into the bottle 
lid. I put on my pants and 
waddled out into the dark 
to my store.' There it was, 
cartons and cartons of it. I 
brought one in and annoint-
ed a little rectangle of cop-
per with abstract designs 
and flooded it with the slop 
from the jug. 
In the morning I rinsed 

it off and scrubbed it clean 
at the kitchen sink. Beauti-
ful. My design was perfect-
ly preserved in glittering 
copper. 

Sharing It 

Finally I have found The 
Way to do it. And I will 
share it with you. Just send 
a dollar and a double-
stamped SASE to Glenn's 
Trading Post at Poverty 
Flat, Arizona 85925. I will 
send you a bottle of gen-u-
ine Army surplus correction 
fluid complete with a nice 
little applicator brush built 
right into the lid. Guaran-

teed to delight you. Correct 
your stencils. Paint your 
nails purple. Make your 
own PC boards. (Who 
knows, it may even remove 
warts.) This is the best stuff 
since snake oil. You can 
even see your pencil lines 
on the foil through the 
fluid. 

Drilling It 

By 'n by I had the first 
board ready for parts. Near-
ly ready for parts. Gotta 
drill it. All my drills are too 
big. I went to a dozen hard-
ware stores within a hun-
dred miles. The smallest or-
dinary drill bit is a sixteenth 
of an inch. It's positively 
teensy. But the components 
just fell out of the holes. 
Even after I soldered them. 
The best I could do was 
bend the leads over hard 
after poking them through 
the holes. Then they would 
stay in place long enough to 
be soldered. But the holes 
were so large it left a quar-
ter-moon gap around each 
lead. It didn't look neat. It 
didn't look professional. If I 
had wanted a ventilated 
board, I would have made a 
pattern of round holes on 
purpose. 

"I need a smaller drill." 
"No. You need smaller 

holes. Or, you need to be 
less picky." 
"All I want is a drill half 

that size." 
"There ain't any in 

eastern Arizona. You need 
something else." 
"If it drills holes, ain't it a 

drill bit?" 
"Not necessarily." 
My wife broke a sewing-

machine needle as I argued 
with the inner voice. 
"Honey, get this broken 

needle out for me, will you, 
please?" 

Grinding It 

I did. A broken-off 
sewing-machine needle 
looks a lot like a little-bitty 
drill bit. I ground a bevel on 
the notched side of it with a 
whetstone and it looked a 
lot more like one. I chucked 

P E LINE 

FILTE 
These filters protect any sensitive electronic 
equipment from power line transient damage 
and radio frequency interference. Both 
models offer surge suppression for 
power line "spikes". RF inter-
ference is suppressed using 
both Inductive and 
capacitive components 
Ideal for computers, 
test equipment, or TV.  Model 

LF2 

LF2— A duplex outlet. 120V, 8 amps .. $39 95 

LF6— Three separately filtered duplex ou; 
120V, total fused capacity 15 amps, 
power switch and indicator lamp  569.95 

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 

< >>  
R. L. DRAKE COMPANY 

DRAKE 

VISA' C rl 

1-800-543-5612 
In Ohio, or for 
information, call: 
1-513-866-2421 

540 Richard Street. Miamisburg, Ohio 45342 

  INSTITUTIONAL AND DEALER INQUIRIES INVITED 

the shank into my hand drill 
and found it would go 
through PCB like a hot knife 
through butter. It made a 
neat round hole with the 
foil pushed up around the 
edge like the rim of a moon 
crater. And, the hole was 
too little for a resistor lead. 
But sewing-machine nee-
dles come in different sizes 
and for a buck at the friend-
ly local notions counter, I 
had an assortment of drill 
blanks just the right sizes 
for component leads. 

Concluding It 

You can roll your own 
printed circuit boards with-
out spending a fortune on 
special supplies and equip-
ment. 
You can draw your pat-

tern right on the copper 
with an ordinary pencil and 
erase it until you get it right. 
You can paint directly on 
the board with mimeograph 
correction fluid. You can 
see your pencil lines right 
through the purple film. 

You can remove it with a 
fingernail. When you are 
satisfied with your pattern, 
a mixture of ferric chloride 
and water will etch it for 
you. Plain water will clean 
it up, with a little scrubbing. 
If you can't get the size 

of drills you need, ready-
made, you can make your 
own out of sewing-machine 
needles MI 

Footnoting It 

1. American Radio Relay 
League. Newington, Connecti-
cut 06111. 

2. There are a lot of places. I got 
mine from Fair Radio Sales, Box 
1105, Lima, Ohio 45802. 

3. Again, there are several 
sources. Try Circuit Board 
Specialists, Box 969, Pueblo, 
Colorado 81002. 

4. Meshna, Box 62, East Lynn, 
Massachusetts 01904. They 
may be out. 

5. Glenn's Trading Post, Poverty 
Flat, Arizona 85925. 
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S ATELLITE 
TELE VISI 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 

te PARABOLIC DISH 
• NO WARP, CHIP, OR DELAMINATION 
ALL-STEEL, ONE-PIECE 

• 
MOUNT 

ACCURATELY MACHINED  AVAILABLE 
II 8'4 1/2 " OVERALL DIAMETER 
WITH MOUNTING RING 

Write for quantity discount 

DAKOTA MICROWAVE 
P.0 BOX 27002 

GOLDEN VALLEY, MN 55411 
AT 

MINNEAPOLIS MN. 

AVAILABLE NOW 

AZDEN PSC-300 
TWO-METER HANDHELD 

PCS-300 HT  $290.00 

PCS-3000 XCVR  285.00 

Remote cable  37.00 

Phase II 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 

Universal Communications 

A DIVISION OF INNOVATIVE LABS, INC. 

P.O. BOX 339 

ARLINGTON, TEXAS 76004-0339 

SUPERVERTER I  $99.95 
The ultimate in converter technology! Dual-stage selec-
tive preamp, mixer, if. amplifier and no-drift crystal-con-
trolled oscillator. We recommend this unit for experi-
enced  klt  build•re.  12v Stationary  Power 
Supply  $24.95 for Superverter I. 

SELECTIVE PREAMP  $39.95 
This new unit Is not like other wideband preamps. Ex-
perienced kit builders can easily add this unit to our ex-
isting boards or to other manufacturers' boards to im-
prove overall performance. 

2300 MHZ CONVERTER KIT  $35.00 
Complete with PC board, parts and 10-page instruction 
book 

uc 
VARIABLE POWER SUPPLY  $24.95 
Complete kit includes all components for working unit, 
including deluxe box and overlays. 

DISK YAGI ANTENNA  $25.00 
Complete kit with PVC and mounting bracket. Stronger 
than loop yagi, and equal in gain. 

4-FOOT DISH ANTENNA  $54.95 
Overall 25 dB gain. Partial assembly required Shipped 
UPS (ground) only. 

TERMS: COD, Money Order, Bank Cards 
HOURS: 8:30-4:30 CDST; MON-FRI 

(817)-860-1641 
SEE YOU IN DALLAS 

AND SAN DIEGO 



EARTH STATION O WNERS & DEALERS: • 
You've got terrestrial interference... 

We've got filters! 

M 
FliC3OWLIVE FiLtER COGINirlY, inc. 

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 

Products include: • 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." 

1 16 

6743 Kinne St., East Syracuse, NY 13057 
Toll Free 1-800-448-1666 - TWX 710-541-0493 

NY/HIIAK/Canada (Collect) 315-437-3953 

APPLIED INVENTION 

GaAs FETS by MITSUBISHI 
MGF•1200  10 25dB NE at 144 MHz ./ 

MGF•140012SK273/  MGF-1402 0%.150 GR0 1 
1412 2S6275, TESTED and 1,1 ' t pn0 0 1.4 -̀'  GES 

0 8013 
1 " 1 " "VI LC1019 PFX1 1403 I: Ga ps f E . NEw LO .n1tow Noon 

c  amP i 
m . \-FID T'  NF sorted  caa lor data 

leo, i; ,,,y) .1 t de 4 fin...1r PC, AI 1,16,,, 

Microwave Modules 
MITSUBISHI X BAND Hyord Integrated Cit<urIS veln 

1,ele rrt rr•  dr., 10 12MH, 'Cl GaAs FE T Ostdalors 
10-1010X  I u a 06,7 15mw oul UER100 Flange  $37 75 

0-1210Y  11 5 or 12 0 Galt UER120 Flange  537 75 

0-UPI 1KF Heterodyne receiver  10 468 OH,. LO 

Shottko mixer N O or low ddchon  $34 25 

- I 5C MHz osr •110, 6 • .6- tu. 
• . • •,• . •  (suggest 

UER ,00 601 , 

Components 
al bV, 1111(011 85620 avast, programmed Usrmrtal Aclwe Fate, 

ne,1  Apar060 1.6•• NO e.  ,bpal  S,;' 

VITRAMON 7800 Mocrowa , Rateo caps tor bydass 
180207002  0 7 1 4GHz  7800P7G04  1 3 

780007001  26 4 /Gait  lor S5 00 

VOLTRONICS ultra mdvalure shuttle caps and HI 0 poston cac 

5nunle  CP2 0 1 2 591  CP10 0 5 9 Opt  S3 19 
P,tan  £T90 0 6 991  0 A 5000 rir 100 MHz  53 4, 

SOLDER IN DISC CAPACITORS tor VHF UHF t.., 6.. • 
RMC  ii ,Plrif,  ,00 210 410 68019  ' 

OPTOELECTRONICS hon. MITSUBISHI and SlEMENS 

MITSUBISHI ML 3001 LASER DIODES 3mW 0 t5Sl. 

10mA thre‘F.A1 bud in monitor  S200 ea 

SIEMENS 10271 n•gn etl ency IR LED 15 rnW  SO 75 

BPW 14 last large area PIN OeleCtOr 53 00 

THERMOELECTRIC HEAT PUMPS tor temperature control 

MELCOR FRIGICHIPS  $2  $38  CO tor data 

MINIMUM ORDER  SS 00 ADO POSTAGE & MANES IS', 

163 50 on Modules 'UPS,  52 50 on other Te, 

N 0 STATE RESIDENTS ADD 6IS SALES TA. 
•  ,̀ I IQllC01AEEX, 

2  ROuTE 21  HILLSDALE. NY  12529 

518-325-3911 

• 

• 

N 

STAR VIE W M ODEL 12K 

•Co mplete 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 
•120° Low Noise Amplifier 
• Feed Horn 
• Cables & Connectors 
• No Modular Included 
(May be ordered separately for $79.951 

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

H&R CO M 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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'Lite Receiver IV 
the second half 

1. Richard Christian WA4CVP 
600 Norton Drive 

Satsuma AL 36572 

S. F. (Mitch) Mitchell, Jr. VVA40SR 
PO Box 973 

Mobile AL 36601 

This is the second part of 
I a two-part article on the 
'Lite Receiver IV"".* In the 
first installment (May, 1982, 
73), we described our philos-
ophy for designing a home-
brew receiver that can be 
easily duplicated. The 'Lite 
Receiver IV is the culmina-
tion of that design philoso-

• 'Lite Receiver IV is a trademark 
of Martcomm, Inc. 

phy. The receiver completes 
the home-brew system 
which started with our low 
noise amplifier (February, 
1982, 73) and easy-to-build 
downconverter (March, 
1982, 73). 
The first 'Lite Receiver IV 

installment covered the 
70-MHz bandpass filter/i-f 
amplifier board and the vid-
eo demodulator board. Also 
included was an intercon-
nection diagram showing 
how all of the boards were 
connected together. In this 
installment, we describe the 
audio, automatic frequency 
control, and metering cir-
cuits. For ease of building, 
printed circuit board layouts 

and parts lists are provided. 
A source is provided for 
etched and drilled printed 
circuit boards for those not 
wishing to "roll their own." 

Dual Audio Board 

The audio circuit pro-
vides for switch selection of 
either 6.8-MHz or 6.2-MHz 
audio subcarriers from the 
satellites. The circuit shown 
in Fig. 1 is designed around 
Motorola MC1358 audio de-
coder ICs; however, RCA 
CA3065 or National LM3065 
ICs can be used as direct re-
placements. The board can 
drive a small speaker and 
has a front-panel audio-level 
control if the speaker is used 

or the audio level from the 
MC1358s is sufficient to 
drive most rf modulators. 
Complete component cost, 
exclusive of the printed cir-
cuit board, should be 
around $15.00. 

Construction 

The printed circuit board 
and parts overlay, Fig. 2, 
make construction simple. 
We did not use sockets for 
the ICs; however, there is no 
reason not to use them with 
the relatively low rf frequen-
cies involved. The coils are 
about $1 DO each from RCA 
distributors. 
When building, you must 

decide on the options that 

Front panel of the 'Lite Receiver IV. 
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Top view of the 'Lite Receiver's dual audio board. 



you want. If you do not 
plan to use a speaker but 
need audio only to drive 
your rf modulator, then the 
LM386 and its associated 
components can be elimi-
nated. In that case, the 
front-panel level control 
will not be needed, but be 
sure to install the two 
50k-Ohm printed circuit 
board pots since they con-
trol the amount of audio 
available from the MC1358s. 
If the LM386 is not in-
stalled, the center pole of 
Si is connected to a rear-
panel jack for connection 
to your rf modulator. If the 
LM386 is installed, then the 
output of the LM386 is con-
nected to the rear-panel 
jack for connection to a 
speaker or to your rf modu-
lator. We use the complete 
circuit as shown so that a 
small speaker can be used 
when we carry the receiver 
out to the antenna to make 
adjustments. 
If you decide that you 

want the speaker drive capa-
bility, replace the two 
50k-Ohm PC board pots 
with 10k-Ohm, quarter-Watt 
resistors. The 10k-Ohm resis-
tors provide fixed attenua-
tion of the audio level from 
the MC1358s. The front-pan-
el control is then used for 
audio level for both the 
LM386 and your rf modula-
tor. 
Note that picofarad-size 

capacitors are silver mica, 
with all other capacitors ce-
ramic or electrolytic. 

Tune-Up Procedure 

For tune-up, it is neces-

sary to have a signal genera-
tor or use a signal off the air. 
If your signal generator has 
modulation capability, en-
able the modulation and 
tune the output of the gen-
erator for 6.2 MHz. Tune L1 
for maximum audio level 
and 12 for best audio (which 
probably won't be very 
good because most signal-
generator modulation is 
AM). If the signal generator 
is CW only, then tune both 
L1 and 12 for maximum 
quieting. If the LM386 was 

omitted, adjust the 50k-
Ohm pot for correct modu-
lation level for your rt 
modulator. 
To tune the 6.8-MHz cir-

cuit, simply repeat the 
above procedure with the 
signal generator set for 6.8 
MHz and tune 13 and 14 as 
described. 
Off-the-air tune-up can be 

performed using the same 
procedure as above. How-
ever, video will have to be 
detected by the video de-
modulator board since the 
audio is a subcarrier riding 
on the video signal. If the 
signal-generator tune-up 
method is used, it still will 
be necessary to fine-tune 
once you have a signal off 
the air. Simply adjust for 
best audio quality. 
If the LM386 and a speak-

er are used all the time, be 
sure to heat-sink the voltage 
regulator and the LM386. 
This completes the audio 
section of the receiver. 

Afc/Metering Board 

i he aft/metering board 
gives afc control for the mix-

4p1 

PP 

047 

FROM VIDEO 
DEMODULATOR 
BOARD 

L3 

•I2V 

PRINTED CIRCUIT BOARDS 
Printed circuit boards are available from Martcomm, Inc., PO 
Box 74. Mobile AL 36601. The dual audio board is $12.00 and 
the afc/metering board is $15.00. Add $1.75 per order for first 
class postage. 

DUAL AUDIO BOARD 
Parts List 

2 MC1358 ICs. See text. 
1 LM386 IC 
1 7812 voltage regulator 
2 50k-Ohm PC board mount pots. See text. 
1 10k-Ohm pot, panel mount. See text. 
1 10-Ohm, 1/4 -Watt 
2 220-Ohm, 1/4 -Watt 
2 10k-Ohm, 1/4 -Watt. See text. 
2 4-pF silver mica 
2 12-pF silver mica 
2 27-pF silver mica 
2 33-pF silver mica 
7 .01-uF disc ceramic 
4 .047- or .05-uF disc ceramic 
1 .05-uF disc ceramic 
3 1-uF electrolytic 
1 10-uF electrolytic 
1 100-uF electrolytic 
1 SPOT switch, panel mount 
2 coils, L1 and L3, transformer-sound/i-f, stock number 
130120, from RCA PM200 sound board. 
2 coils, L2 and L4, coil-discriminator, stock number 130121, 
from RCA PM200 sound board. 
1 printed circuit board, single-sided, G-10, available from 
Martcomm, Inc., PO Box 74, Mobile AL 36601. 

L4 

50K 

Si 
FRONT PANEL 

• 12V 

177 

TO RF 
MODULATOR IF 
LM 386 NOT USED. 
SEE TEXT 

100,a  AUDIO OUT TO 
SPEAKER 

• E --4 14 160) OR 
TO RF 

5  ; MODULATOR 

Fig. 1. Dual frequency audio demodulator and amplifier schematic. *See text 
tors are silver mica. Al! others are disc ceramic or electrolytic. 

•I8 VDC 
FROM 
POWER 
SUPPLY 
BOARD 

All pF capaci-
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.1100,F 
T. 

05 _L 

lO n 

LA1386 

10,AF 

OI 

7815 

01 °I  01 

soK 11.1 
T T T 

12 pF 

-  27oF 

L 4 
1358  I 

1µF 

047 

01  °I  01 

1. 1_ 

TIT 
12 pF 

-  33OF 

L2E 

Fig. 2. PC board and parts layout for the dual audio board. 

A F C/ M ETE RI N G B O A R D 

Parts List 

1 LM324 IC 
1 1k-Ohm PC board pot 
2 5k-Ohm PC board pots 
1 5k-Ohm panel mount pot 
1 10k-Ohm PC board pot 
2 1k-Ohm, 1/4 -W att 

2 2.2k-Ohm, 1/4 -Watt 
6 10k-Ohm 1/4 -Watt 
1 1 megohm, 1/4 -Watt 
3 .01-uF disc ceramic 
1 .022-uF disc ceramic 
2 1-uF electrolytic 
1 47-uF electrolytic 
2 1N270 germanium diodes 
1 0-1-mA meter 
2 SPOT switches 
1 printed circuit board, single-sided, G-10, available from 
Martcomm, Inc., PO Box 74, Mobile AL 36601. 

47 0 

I. 
OR 

AFC OFF 
j:ALANCE 

R4 
10K 

.i5V FROM 
VIDEO DEMODULATOR 
BOARD 

R2 
  SK 
SPAN 

er local oscillator (vto) and 
provides drive for a relative 
signal-strength meter. 

The signal-strength meter 
is not a necessity for the re-
ceiver. Still, meters seem to 
impress people and we are 
no exception. It does serve a 
very useful purpose, how-
ever. The meter comes in 
handy for adjusting your 
LNA and antenna, and it 
gives a relative indication of 
signal to noise for your com-
plete system. 

As can be seen from the 
schematic in Fig. 3, there are 
four op amps used on the 
board. We needed three for 

2 2K 

10K 

022 

-31  

AFC 

s, ON 

OFF 

in 

!VIDEO 

REv 

52 

NORM 

I  TART  T 

IOK 

2 2K 

i14 
LM 32 4 

1/4 
LM324 

10K 

IK 

AFC-2  AFC-, 

FROM VIDEO 

DEMODULATOR BOARD 

114 
LM324 

/317 

FROM I F AMP 
BOARD 

Fig. 3. Alcimetering board schematic. 
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  '5K  FRONT PANEL 
TuNE 
3 

11
3 

, 

ZERO 

/77  TO VTO ON 

DOWNCONVERTER 
BOARD 

1358 

F 

047 

f. L3 

27pF 

—11--  047 

4pF 

4pF 

12201-1  —41— 

! rL ‘ \  
3 32F 

— 0--  047 

the afc circuitry, so one was 
left over. We decided to put 
it to use to drive the meter. 
The 70-MHz output from 
the i-f filter amp is picked 
off through a coaxial tee 
coupled with a .01-uF capac-
itor. The rf is then fed to a 
voltage doubler composed 
of two 1N270 germanium di-
odes. The dc from the volt-
age doubler goes to an op 
amp connected as a non-in-
verting buffer. The op amp 
drives a 0-1-mA relative sig-
nal-strength meter. 

Afc Circuit 

The automatic frequency 
control (afc), like the meter-
ing circuit, is not an absolute 
necessity. But it sure is nice 
to have it lock the vto onto a 
transponder, as the vto does 
drift in frequency due to am-
bient temperature fluctua-
tions. 

It was decided to provide 
for afc with normal or in-
verted video. There is not 
much inverted video on the 
satellites, but occasionally 
you do run across an "up-
side-down" transponder. 
Also, on a single-conversion 
system such as ours, it is 
possible to tune in the image 
of a transponder. But if the 
video switch is in the 
"NORM" video position, the 
afc will "push" the image 
signal away instead of lock-
ing onto it. 
Refer to the schematic in 

Fig. 3. At the afc sample 



The 'Lite Receiver's afc/metering board. 

point, AFC-2, we are not de-
tecting a peak or a null, but 
instead a dc level which is 
compared to a reference sig-
nal at pin 3 of the LM324 
quad op amp. The first op 
amp in the chain is wired as 
a non-inverting voltage com-
parator. Its output is 
summed with the transpon-
der tuning pot voltage to 
supply the tuning voltage 
for the vto in the downcon-
verter (mixer). A span pot, 
R2, and a zero pot, R3, are 
provided to calibrate the 
transponder tuning pot, 
since vtos have different 
voltage-to-frequency ratios. 

The third op amp is used 
as an inverting buffer for in-
verted video. As can be seen 
on the schematic, the video 
normal/reverse switch is a 
double-pole, double-throw 
switch. This switch reverses 
the afc action when you 
switch from normal to in-
verted video. Also, provision 
was made to turn the afc off 
but not change the tran-
sponder tuning pot calibra-
tion. R4 sets the afc refer-
ence level the same as the 
afc voltage of a properly 
tuned transponder when 
the afc is switched off. 

Construction 

A printed circuit board 
layout and parts overlay are 
shown in Fig. 4. There is 
nothing critical about the 
construction of this board. 
Just use good soldering 
technique and keep com-
ponents flat against the 
printed circuit board. Use an 

IC socket for the LM324 
since tune-up of the board is 
done before the LM324 is in-
stalled. Do not connect the 
tuning pot wiper to point 
"W" on the PC board yet. 

Tune-Up 

Connect the tuning-pot 
wiper to the vto at this time 
Connect the AFC-1 and 
AFC-2 points to the video 
demodulator board  Con-
nect to the +15 volts regu-
lated and dc ground return 
on the video demodulator 

+15V 
FROM VIDEO 

DEMOD BOARD 

TO SI 

a jik 

c 

Bottom view of the dual audio board. 

board. Set the video switch 
to "NORM" and the afc 
switch to "ON " 
With the LM324 un-

plugged, test for +15 volts 
at pin 4 of the LM324 socket. 
Tune in a transponder and 
measure the voltage at pin 2 
of the LM324 socket. Move 
the meter probe to pin 3 on 
the socket. Then, using R1, 
set the pin 3 voltage to 
equal the pin 2 voltage. Now 

IOK 

22K 

5K 

/TO VTO 

TO S2-A 
REV 

LM324 

switch the afc switch to the 
"OFF" position. With the afc 
switched "OFF," set the pin 
2 voltage with R4 to the 
same voltage as with the afc 
switch "ON." Now, remove 
power and plug or solder in 
the LM324. Connect the 
tuning-pot wiper to point 
"W" on the afc board, and 
connect the afc board out-
put (marked vto) to the vto. 
Be sure to use coax or well-

-I- 47 
10K  -r+ 

IOK 

S I K 

• 

- FROM AFC SWITCH 

  + TO 
METER 

1M 

1N270 1 21 

01-1-,    

FROM 
AFC 61 

FROM 
70MHz AMP 

Fig. 4. PC board and parts layout for the afc metering board. 
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2300 MHZ QUALITY KITS THAT PERFORM! 

II II MIIII hhll --r•  ' - 
II 

PLESSEY- AVANTEK 
'JO RF Amp 
•,11 RF AmpIdiei  3.05 

AF Amplifier  3.05 
13 L   Amp  4.38 
5.1 AGC Gen  4.07 
,r2 AF AmpV0G  3.71 

5c15. , .ty  9.1111 Ill  W- 1,6u U..tAble Bal Mod 4.0 
51.1514 81ultimode Del  6.17  SLI641 Receiver Miner  4. 
51.1615 AM Uet/AGC Amp 4.07  SLI680 Xtal %fault Ckt  5. 
SL1626 VOGAD/Sidetone  3.12  SL6600 IF Amp 0,4  b. 
SLI630 AF Amp  4.14  51.6640 FM Rcvi W Amp 4. , 
SLItill AF Amp  4.07  SL5550 FM REV, P U A 3... 

AVANTEK GPD  SERIES AMPLIFIERS 

(GPO 401.402,403) 325.00 EA. 
11  14 dB Gain  5 500 Hi 

CIRCUIT BOARDS FOR GPO 400 SERII  00 ea. 

AMATEUR 
MICRO WAVE  DO WNCONVERTER 

READY TO  NOT A NIT 

SPECIAL  $179.95 
,A ANL) 'ASTER(  ACL U' I I 

OUTPUT 1%1PEDANLE 75 OH 50, dB SYSTEM GAIN 
1 (ILL YLAI: WARRANTY TUNES 2.1 C.67. to  4 Chi. 

I Hi ORMANCE GUARAN I LEO PREAMPLIFIER 10. dB GAIN 5 clb NI 
' OUTPUT TUNES TV CHANNELS 2 Ti.)  .IONLY REFUNDEU 

CALL  (804) 489-2156  ,47 

ELECTRONIC  HOBBY  INNOVATIONS 

7510  GRANBY  STREET  SUITE 207  NORFOLK • VIRGINIA  23505 

shielded cable to connect 
the output of the afc board 
to the vto. (Usually, the vto 
will be remotely mounted in 
the downconverter, located 
at antenna.) The afc board 
output is controlling the 
voltage-controlled oscilla-
tor in the mixer, so any stray 
signal or noise spikes picked 
up by the cable will result in 
the vto being "modulated" 
and will cause it to change 
frequency with very undesir-
able effects on the picture. 
With the afc switch "ON" 

and the video switch set to 
"NORM," the tuning pot will 
act like a channel switch. As 
the tuning pot is rotated, the 
afc will try to hang onto a 
transponder as long as possi-
ble; then, it will "jump" to 
the next transponder. Be-
cause of the "jump," the ef-
fect is to "switch" transpon-
ders! Finally, adjust the zero 
pot, R3, to set transponder 
#1 close to full counter-
clockwise position of the 
tuning pot. Adjust the span 
pot, R2, to set transponder 

UCC•1  DOWNCONVERTER  KIT  $35.00 
picludes quality RC board NE0213/ xs1,.. ,-atcnr_u di.rdes. molded 
,.ouls. all PC board parts. .141 semi-rigid coax. and 11 page instruct 

book  22 db gain. 55 db NF 

UCC-2  DOWNCONVERTER  KIT  $42.00 
The ucci with NE64535 high gain RF transistor 
SMC•1  DELUXE  DOWN  CONVERTER  KIT  $43.00 
The UCC-1 kit with extras Includes thermal drift Mardi:anon, low 
iemp Solder. F-61 and 0-59 connectors TV matching xfmr, plans for 
many types of antennas arid very detailed 26 page instruction man-
ual. Recommended for the first time builder 
SMC4  DELUXE  DOWNCONVERTER  KIT  $50.00 
The SMC 1 with NE64535 high gain RF transistor. 

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

TU4  DELUXE  POWER  SUPPLY  KIT  $39.95 
Quality case and smooth tuning MIL spec. pot Complete vvitn 2 It, 
cable & matching xfmr Other power supply kits froni $27 95 

ANT4  DISK  YAGI  ADIlt NNA  hl I 
32 element 11r rk  r,11  1, r r , 

adrustath. 

SEND SASE FOR CATALOG 

539 95 

$30.00 
11111CS 

WE PAY ALL SHIPPING CHARGES 
DISCOUNTS ON ORDERS OVER $100 

SMP 
Superior Microwave Products, Inc. 

P.O. Box 1241 
Vienna, Virginia 22180 

ORDERS ONLY 

800-368-3028 
Information 8 Orders  '376  
From VA. 8 Wash. Metro 
Area  Call 703-255-2918 

master ch3rgp 

#24 close to the full clock-
wise position of the tuning 
pot. 
Now, with a 0-1-mA meter 

connected to the meter out-
put, tune in a transponder 
and impress people. 

Rf Modulator 

We have not described 
the rf modulators that we 
have tried since we just 
haven't found a circuit that 
we are happy with. At pres-
ent, we are using the rf mod-
ulator in our RCA video tape 
players. The rf modulator 
therefore costs only four 
times what the complete 
'Lite Receiver IV costs! 

Correspondence 

Because of the complexi-
ty of the 'Lite Receiver IV, 
we may not have answered 
all your questions. We'll be 
glad to try to answer any 
questions that you might 
have if you include a self-ad-
dressed stamped envelope 
and are patient in awaiting a 
reply. IN 

Alaska 
Microwave Labs 
4335 E. 5TH STREET ANCHORAGE, ALASKA 99504 
(907) 338-0340  406  DEPT 73 

CHIP CAPACITORS 
12. 22 33. 47 68. ID 18 22 27 47 100 1N1 
180.220.210.330 390 470 560 680  • •  • 
8k. 39K. 820 1041 19141 S60 

GaAs FETS 
MGF1400 NE 2 ODB @ 4GHZ ML 
MGF1412  OF  0 DOB  (4, 4GHZ MA.,  ben  
MLFILL10 NT 1 alb ,o 'UHL OF 7208 9 MAO 14DB Ia 
km2 

COAX CONNECTORS 
BNC CHASSIS MOUNT SQUARE FLAN., 
BF& PLUG FOR NG 58 
SMA CHASSIS MOUNT SQUARE FLANGE 
,MA CHAssiS MOUNT PLUG Si]  FLANGE 
.111  cHASSiS MOUNT STRIP-ONE TAB 
FLuti FOh he 56 

%fa PLUG FOR 142 174 
..1A PLUG FUR i41 SEMI 4110111 
,PE N CHASSIS MOON! SQUARE FLANGE 
,rc N PLUG FOR HG 9/146 
••i 1, kruirti MAt 
'. • • 

$19 
$6 
5850 
SR 75 
5675 
$675 
5398 
$375 

' R PLATING IT 
cc Bronze N • 
.1 II alloy, 

41111 

VTO 
uhi  U J  MIN PUALI, UUi 111.10 

TUNING VOLTAGE U TO 100 Vrc •15 VDC (4,60 MA 59801 
Yo21 1 SAME AS 5171-1 bUI  -iu 3 6GHZ TO 4 2GHZ $98 Oo 

50 • 010 
APPROX 325 • 5  0312 
APPROX 3[5 • SU'• U6/5 

$55( 
$65( 
$10 5h 

FEED-THRU CAPACITORS 
1000 PF SOLDER TYPE 
470 Pb SOLDER TYPE 

LEADLESS CERAMIC CAPACITORS 
1000 PP 

NO WARRANTEE ON SEMICONDUCTORS 

OPEN AT 8 PM EST CLOSED 8PM PST 
ORDERS ARE POSTAGE PAID 
COD - VISA - MASTERCHARGE 
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MICROWAVE TELEVISION 
SUBSCRIPTION TELEVISION 

*  * ** * * * *  * 

MICROWAVE TELEVISION 
EDUCATION MANUAL  $16.25 
Jul updated manual includes mit c • 
'p15 1111e0n35 .1nd dnwnr nnvetr,., 

SUBSCRIPTION TELEVISION 
EDUCATION MANUAL  S14.95 

ilr 

101  

AMATEUR MICROWAVE 
RECEIVER SYSTEM  $169.95 

,1tality and pertormani 
•riai you ve come t't't know in the HMRII this re 
liver has a new design and increased gain 

INFORMATION  PACKAGE ON  ALL 
VIDEO PRODUCTS AND KITS $2.00 
ORDER INFORMATION: 

• VISA  • MASTERCARD 

AB ( 
P 0 Box 26601 G 
,,an Francisco CA 94126 6601 
*************************x 

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 MICROWAVE 
PO Box 5663. Cleve. Ohio 44101 ,, 

107 

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  or 0"4 /  
• 22 dB gain 
• 12 to 18 vdc  I NEW * A 
• 30 ma current 
• Zener regulated  1. 11P / 4 

• Diode protected 
• Interface cables included 
• 90 day warranty 
• Fully assembled, NOT a kit! 

Ampire 2001   129" 
Ampire 2001N  '149" 
Shipping:  USA ...s2°° Foreign . .10°° 

hieslerCarcl 

VISA 

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

612-498-8014 

Your own satellite 
TV system for $2,586.0° 

10 FT. PARABOLIC 
What the system will do: 
You can receive up to 60 channels of TN. direct from 
satellites to your home receiver. Movies, sporting events, 
religious programs, other T.V. stations, and much more. 

What the system includes: 
I. to ft. fiberglass dish made of reflective metal bond 

with fiberglass. Weather-resistant and virtually mainten-
ance-tree. Dish conies in 4 sections. 
2. Single pedestal heavv dutv polar mount for extra 

strength and installation simplicitv: easy satellite to sat• 

ellite adjustment. 
Four pole rotator mount for more stability', square 

tube legs and rotator included. 
4. All aluminum I.NA mount and horn holder for accu-

rate aiming of I.NA. All aluminum, weather-proof 1.7SA 
cover. 
5. Drake ESR•24 Receiver or Auto-Tech Rec6ver. 

Your choice. Down converter located at the dish. 
6. Amplica or Avantek I,NA 120 
7. Chapparel Feed Horn for unsurpassed quality' 

8. All accessories included. 

Complete Systems, Receivers, 
Antennas, I,NA's & Accessories 

CALL US TODAY! 901-795-4504 

TENNESSEE ELECTRONICS 
P.O. BOX 181108 

MEMPHIS, TENNESSEE 38118 

13 FT. 

PARABOLIC 

DISHES 

The Luly ANTENNA 
and POLARIZER 

• Completely portable Antenna, comes fully assembled (folds like 
an unbrella and is not a kit). 

• The Polarizer is an electronic rotator, which 
can change polarities with a flick of a 
switch (no moving parts). Eliminates weight, 

twisting cables, freeze 
ups, and down time. 

For More Information 

Write To: 

LULY TELECOMMUNICATIONS CORP. 
P.O. Box 2311. San Bernardino, California 92406 

(714) 888-7525 
Dealer and Distributor Inquiries Welcome 
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I. Richard Christian WA4CVP 
600 Norton Drive 

Satsuma AL 36572 

S. F. (Mitch) Mitchell, Jr. WA40SR 
PO Box 973 

Mobile AL 36601 

TVRO Transducer 
waveguide-to-coax transition 

Trans-duc-er (trans-doo'- 
sar) n. Any device 

through which the energy 
of one power system may 
be transmitted to another 

_ 2 5' 

4 8' 

system, whether of the 
same or a different type. 

Now that you know the 
dictionary definition of a 

SIDES AND BACK 

MAKE FROM  040 SHEET BRASS 
OR COPPER 

2 or 

2 8' 

2 13. 

25' 

225' 

254' 

2 8' 

TOP AND BOTTOM PIECES 
BEND 90. ON BROKEN LINES. 3 PLACES 
MAKE 2 FROM  040' SHEET BRASS OR 
COPPER  ONLY i WILL HAVE 5/16' HOLE 
AT LOCATION SHOWN 

--- 73' 

i,!2 

transducer, let's look at the 
satellite TV definition: the 
gizmo that hooks the anten-
na horn to your LNA. 
Simply stated, the trans-

'--  BEND 90 . (2 PLACES) 

DRILL 
I/2 . 

CONNECTOR SPACER 
MAKE !EACH FROM lie' THICK 
BRASS OR COPPER 
DRILL 4 EACH CORNER MOUNTING 
HOLES TO SUIT  TYPE 'N' 
CONNECTOR. TAP FOR 4-40 THREADS 

--•15/16' 

PIC = PT Aft.0  040 BRASS OR COPPER 
MAKE TAO TO FIT AND SOLDER TO 
CENTER CONDUCTOR OF TYPE 'N' 
CONNECTOR 

Fig. 1. Parts dimensions and bending instructions. 
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ducer is a section of wave-
guide 3/4 of a wavelength 
deep with the back closed. 
The waveguide is a trans-
mission line and has a ve-
locity factor different from 
that of free space. A signal-
pickup probe is installed 1/4 
wavelength from the back 
(closed end) and 1/4 wave-
length from one side of the 
box. The 1/4-wavelength 
spacing ensures that any 
4-GHz energy that gets past 
the probe and is reflected 
from the back of the box to 
the back side of the probe 
will be in phase with the sig-
nal arriving "head on," 
since 1/4 wavelength from 
the probe to the back of the 
box plus 1/4 wavelength 
from the back of the box 
back to the probe equals 
1/2 wavelength. The 1/2-
wavelength spacing mini-
mizes phase distortion and 
signal cancellation. 

Two Methods 

Our transducer can be 
built in one of two ways. If 
you are lucky and can find 
some 4-GHz copper wave-
guide, most of the work is 
already done for you. Just 
cut off a 2.5" section of the 
waveguide. Take a scrap 
piece of waveguide and cut 
a piece to fit the back of the 
2.5" piece. Solder the two 
pieces to form a box with 
one end open. Make sure 



that no solder gets inside 
the box. Using the instruc-
tions below, prepare and in-
stall the 1"-square piece, 
the probe, and the coax 
connector. This waveguide 
method was used to build 
the transducer in the photo. 

If you are not lucky 
enough to have a friend 
with a source of waveguide, 
you will have to "bend" 
your own. The material 
needed is .040" brass shim 
stock or sheet flashing cop-
per. Most large sheet-metal 
shops have small scraps of 
such material that can be 
purchased at a very reason-
able price. 

Cut the 7.3" x1.15" 
piece of material and bend 
it to a U shape as shown in 
Fig. 1. Cut two pieces 2.8" 
X 2.8". (You probably can 
get the sheet-metal shop to 
cut the material with their 
shear for good clean edges.) 
Bend the edges of the two 
pieces 90 degrees as shown 
in Fig. 1. 

Drill one 2.8" X 2 .8 " 
piece as shown. This piece 
will be the bottom of the 
box, so that looking into the 
front of the box, the probe 
hole will be in the bottom 
on the right-hand side. The 
photo shows how the probe 
is offset. 

Thoroughly clean all 

3 3/4' 

-- 2 3' 

pieces in preparation for 
soldering. Assemble the 
three pieces to form the 
box, and clamp or wire 
them together. If necessary, 
slightly bend the U-shaped 
piece outward to ensure a 
tight fit when the top and 
bottom pieces are installed. 
With a large soldering iron 
or small propane torch, sol-
der all seams. Be sure that 
no solder gets inside the 
box. If any solder gets in-
side, clean it out; you want 
a very smooth surface in-
side the box to minimize in-
terference with the signal 
energy. 

Installing the Probe 

The 1"-square connector 
spacer (see drawing) must 
be made from 1/8" brass or 
copper. Drill a 1/2-inch hole 
in the center of the 1" 
piece. Then, using the type 
N chassis-connector mount-
ing holes as a guide, drill 
and tap the piece for 4-40 
screws. Sweat-solder the 
1"-square plate centered 
over the 5/16" hole in the 
bottom of the box (now, 
transducer!). Cut the pickup 
probe from .040" brass or 
copper scrap to the dimen-
sions shown in the drawing. 
Solder the probe to the 
center connector of the 
type N connector. The dis-
tance from the connector 
flange to the end of the 
probe is 13/16". 

2 3/4' 

I IV 

Fig. 2. WR-229 waveguide flange dimensions. Flanges may 
be purchased or made from sheet brass or copper 1/16" 
thick or heavier. While not absolutely necessary, some 
method must be used to mate the transducer to the horn. 
Solder the flange flush with the transducer. 

End view of a transducer made from copper waveguide. 
Note the clean, smooth interior. 

Now install the connec-
tor to the waveguide, using 
4-40 screws, making sure 
that the flat side of the 
probe is toward the front of 
the waveguide 

Connecting to the Horn 

After constructing your 
transducer by the easy or 
hard method, you still have 
to mechanically connect it 
to your antenna horn. This 
is where a WR-229 wave-
guide flange comes in real 
handy. If you don't have ac-
cess to a WR-229, you can 
make one from 1/8" brass or 
copper. Mild steel also 
could be used, but is more 
difficult to solder. Refer to 
Fig. 2 for the dimensions if 
you have to make your own. 

Solder the flange flush to 
the front of the transducer. 

Sand or file off any excess 
solder for a smooth transi-
tion from the flange to the 
transducer. Drill mating 
holes in the flange to mate 
with the flange on your 
horn. We use .141" hardline 
coax from the transducer to 
the LNA. This small coax 
can be bent easily so that 
the LNA can be installed di-
rectly behind the transduc-
er. 

Final Comment 

We have heard of several 
people building horns and 
transducers from double-
sided printed circuit board. 
We have gone the PC-board 
route, but with very poor re-
sults. Stick with the sheet 
copper or brass and you 
should get good results 
with a minimum of trouble. 
Good transducing!IN 

Fig. 3. Three-D drawing of the transducer. 
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Stephen Gibson 
PO Box 38386 
Hollywood CA 90038 

The MTV Music Box 
Satellite Central, part VII 

D art of the fun of TVRO 
experimenting is search-

ing for new signals. While 
video is an easy mark, the 
real gold is sometimes hard-
er to find, especially since 
new services keep popping 
up. The "video records" are 
a good example. Slide by 
transponder 11 on Satcom 3 
(131 degrees west), and 
you'll find Music Television 
(MTV), a cable service from 
Warner Amex. 
You may wonder why you 

are seeing rock groups blast-
ing their brains out in near si-
lence. It's because the audio 
portion of MTV is not on 
your typical TVRO receiver 
outputs of 6.8 or 6.2 MHz. 
Instead, different subcarrier 
frequencies were picked. Se-
curity? Perhaps. 
Rock and roll music may 

not be your cup of tea, but 
the MTV delivery technique 
may become popular and 
worthy of more investiga-
tion since it is sent in stereo. 
And more important, you 
can experiment with a neat 
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trick that mighty Warner 
never thought of! 

Stereo Trickery 

Just having two sound de-
tectors to get stereo isn't 
enough. You need a decod-
er, too. Don't bother with a 
stereo FM-decoder setup 
because it won't work. MTV 
combines both channels, 
L + R, on one subcarrier and 
sends the difference be-
tween the channels, L — R, 

on the other subcarrier. 
You can hear the sum 

channel on a 6.62-MHz sub-
carrier and the difference on 
5.8 MHz. All you need to do 
is a little addition and sub-
traction with the electron-
ics, and voila...they sepa-
rate into left and right! If 
you add the L + R signal to 
the L — R signal, the + R and 
the — R cancel, leaving. just 
L, or 2L, if you want to be 
technical about it. 

Photo A. Front view of the Music Box. 

Likewise, if you subtract 
L+ R from L — R, you get 
just 2R. The secret to all the 
addition and subtraction is a 
"matrix," which is a short 
and fancy way of saying two 
op amps from Radio Shack. 
Before you rip the top off 

your receiver and start 
tweaking, you should con-
sider an option. Why not 
build two more sound sec-
tions plus whatever else is 
necessary in a separate box, 
sparing your receiver? Don't 
worry if you are a Novice or 
your last project was an old 
tube-type Selecto-let. I've 
found an easy way for you 
to build this gadget. 

Simple Circuit Details 

The unit connects to your 
TVRO receiver at the same 
place your internal sound 
subcarrier-detector circuits 
tap off. Referring to Fig. 1, 
the detected composite vid-
eo with audio subcarriers is 
coupled to two separate 
subcarrier sound detectors. 
One detector is tuned to 



6.62 MHz and will give you 
an L+ R output. The other 
detector is tuned to 5.8 MHz 
and delivers an L — R output. 
Each detector output feeds 
two op amps. I used a 11084 
because it is cheap (avail-
able at Radio Shack) and 
works rather well. You get 
four amplifiers in a single 
chip. That sure beats the 
6SN7 that some of you may 
remember. 
A portion of the L + R de-

tector output feeds the in-
verting input of the top op 
amp in the diagram. The 
L — R detector output feeds 
the non-inverting input. As 
in typical op amp fashion, 
its output is just the differ-
ence between the two in-
puts. So much for the sub-
traction part of the matrix. 
Addition is performed in the 
bottom op amp by summing 
the L + R and L — R detector 
outputs into the inverting in-
put. Isolation is superb in 
this configuration because 
the inverting input is driven 
towards ground. 

An Evening Project 

The subcarrier-decoder 
circuits in May's edition of 
"Satellite Central" will work 
very well. You can make a 
PC board for two detectors 
or use perf-type vector-
board and hand-wire the cir-
cuit in record time. Or You 
can even buy some dual-
sound-section subcarrier PC 
boards from one of the 73 
advertisers and just stuff 'n 
solder. 
But if you are in a rush 

(and who isn't, nowadays) or 
if you are just learning 
about electronics, I suggest 
you take the lazy way and 
simply buy two RCA XL-100 
sound-section modules like 
those described last month. 
Servicemen call them 
PM-200s. These little mod-
ules are complete TV-set 
sound sections and simply 
plug into the popular 
XL-100. Of course, they are 
tuned to 4.5 MHz (TV 
sound), but we can tweak 
them to the frequencies we 
want. In fact, we can modify 
them so that we get pretty 

100 

100 

120 
VAC 

6 62MHz 
FM 

DETECTOR 

PAD 
TO 

T 6 62MHz 

10 7MHz 
ADJUSTABLE 
i-F TRANS 

4 5 8MHz 
FM 
DETECTOR 

L • R 

1006 
.••••••  

,00. 

•12V 

PAD 
TO 
5.8MHz 

00 

100.  00. 
vv.   

rrz 

°ICENTERI 

IL 084 
OP AMP 

-12V 

RIGHT 

LEFT 

L -R 
IOUREO 

Fig. 1. Two PM-200 subcarrier detectors and a TL084 op amp are all you need to hear MTV sat-
ellite stereo. 

hi-fi, too. Get two RCA 
MAA001As from a local 
RCA distributor. They run 
about 15 bucks each. You 
may be socked with a $3.00 
dud charge. 

Modification of the PM-
200/MAA001A modules is 
very easy. We simply reduce 
the values of two capacitors 
so that we can tune higher 
than 4.5 MHz and then add 
two more capacitors to get 
better sound. Referring to 
Fig. 2, remove the 1299 can 
and change C290 (82 pF) to 
50 pF. Replace the can. Then 
change C295 (68 pF) to 25 
pF. Now the unit tunes from 
5.5 to nearly 8 MHz. 

Next, solder a .01-µF ca-
pacitor from pin 13 on the 
CA3065 IC to a ground 
trace This sets the de-em-
phasis to 751.4ser using a re-
sistor inside the chip. Then 
solder a 5-1.4F (or so) 
capacitor from pin 8 on the 
CA3065 to a spare trace. If 
you don't see a spare trace, 
then cut the trace from pin 
on the CA3065 leading out 
to the edge of the board and 
solder the cap across this 
trace cut. Just he sure the 
cap is polarized (end with + 
on it) towards the chip. Now 
you have a dc-blocked out-
put to your amp. We don't 
use the preamp inside the 
chip because a quick look at 

the distortion specs would 
drive any audiophile back to 
AM radio! 
Last, solder a 50k PC-type 

mini-pot from pin 6 on the 
chip to a ground trace. This 
is a volume control that we 
use in the mixing process. 
You can use larger shaft-
type pots and mount them 
on the front panel, hut they 
are likely to get bumped lat-

rk.• 

f_ 

1,111, 
TITT 2 110 

P.••fl 

a 

er on and will only reduce 
stereo separation. So why 
bother? 
Depending on your TVRO 

receiver, you may need an 
input bandpass filter to cut 
noise from the video and ad-
jacent audio subcarrier. The 
input coil (T299) works pret-
ty well, but a cheap 
10.7-MHz FM i-f transformer 
padded down to the proper 

- r 
0112 

P.1100 7 

r i I f 4005 
022  I 

oy•••1000 /77 

64208 
5 
TONE 

Fig. 2. The RCA PM-200 uses a CA3065 quadrature FM-detec-
tor /C for 4.5-MHz audio. The few mods discussed in the text 
will make it perform very well as a stereo sound decoder. 
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Photo B. Clean out that junk box with this project since noth-
ing is critical. For example, two 12-18-volt transformers can 
be used instead of a single 24-36 volt. Even another op amp 
likely will work. 

frequency knocks out what 
little noise is left. Not all 
transformers are the same, 
so a gdo or an rf generator 
will separate the winners 
from the losers. The second-

ary usually has a center tap. 

Junk Box Jubilee 

I decided to take a strictly 
plain-vanilla approach since 
I knew my little Music Box 

WHY QUAD? 
Back in the dark ages of stereo, David Hafler of Dynaco was 

experimenting with techniques to eliminate the so-called 
"hole in the middle" between left and right channel speakers 
—see Fig. 3(a). From that effort came a center-channel speak-
er which was simply the left and right channels combined 
(L + R) and played 6 dB softer. Then he went one better and 
suggested a single speaker behind the listener to add am-
bience. Logically, this ambience channel would consist of the 
difference between the channels, or L — R. Remember, we 
started with only two channels from tape or disk. This was 
revolutionary to audiophiles, but old hat to motion-picture 
people who'd been doing it for years with Cinemascope and 
3D. (Funny how simple technology doesn't cross-pollinate 
now and then.) 
Anyway, Michael Gerzon in England improved on the idea 

with the typical left- and right-front setup by feeding the dif-
ference (L — R) to separate speakers located at "left-rear" and 
"right-rear" and out of phase—see Fig. 3(b). It sounded so 
good that record people started recording ambience with a 
reverse matrix setup. Then they tried discrete channels, and 
you had technology go mad with the consumer wondering 
which system to choose. So much for history. Most stereo 
recordings have some ambience imbedded in them, so this 
technique is worth the extra effort to track down an old ampli-
fier and two small speakers to fiddle with quadraphonics. 

A 5th Channel? 

If the front speakers are widely separated, you can connect 
a 5th channel to go between them. This will indeed reduce 
separation but tends to fill the "hole in the middle" effect. Cin-
ema sound processors use this technique with an agc to re-
store apparent separation. Since a signal that would appear 
to be located at a point in space between the speakers would 
have to be coming from both the left and right channels, we 
must assume that it is the sum of the channels, or L + R—see 
Fig. 3(c). So feed another amp with the L + R output of the 
Music Box and place the speaker between left and right 
speakers. 

would soon be lost in the 
never-ending wire jumble 
behind my preamp. I used a 
utility box and mounted 
RCA jacks for all the outputs 
to my stereo system. (See 
Photo A.) The rf input was a 
lowly phone jack since I be-
lieve in using everything in 
the junk box. Use mini-coax 
if you have some. The input 
transformers can be sol-
dered to the bottom of the 
PM-200s. The op amp was 
mounted on an experiment-
er's breadboard. All boards 
were mounted on standoffs. 
The PM-200 already has a 
hole in it for 6-32 hardware. 
Be sure to use voltage 
regulators to smooth the rip-
ple. The op amps won't see 
ripple when running from a 
bipolar supply, but the little 
PM-200s want pure dc. 

For the most part, con-
struction is not critical other 
than the suggestion that you 
use coax to feed the 
PM-200s. Also, you should 
use 5%, % -Watt resistors in 
the op amp matrix (all 100k). 
While the pots on the detec-
tors can be used to cornpen-
sate for tolerances, we do 
want the tune-up process to 
be easy. 

Next, you should modify 
your receiver. Find the loca-
tion where the 6 2- and 
6.8-MHz detectors connect 
This is usually an emitter fol-
lower after video detection. 
Tap in with a dc-blocking ca-
pacitor. Then run more mini-
coax to a BNC, type F, or 
RCA jack that you mount on 
the rear of the receiver. Take 
your choice. Use what you 
have. The signal is then 
patched to the Music Box 
with still more coax. 

Tune-Up Hints 

There are two ways to 
make the Music Box play. 
You can simply set both 50k 
pots for minimum resistance 
(that's maximum volume) 
and tweak the input trans-
formers, the T299 coils, and 
L299 coils for sound. But 
knowing which subcarrier 
you are on may be a trick. 
Add to that the possibility 

that you may have both de-
tectors tuned to the same 
carrier, and you're sure to 
see there must be a better 
way. 
Use a signal generator set 

to 6.62 MHz. Feed it into the 
unit. Put a scope on pin 9 of 
the IC on the 6.62-MHz 
board (L+ R) and tune the 
coils for maximum. Back the 
generator down below limit-
ing and peak again. Do the 
same procedure for the 
other module (L — R), but set 
the generator to 5.8 MHz. 
If the generator can be 

frequency-modulated by an 
internal oscillator, set it to 
± 75-KHz deviation and ad-
just the L299 coils on each 
module for the cleanest 
waveform. Depending on 
the particular run of 
PM-200s, you may need a re-
sistor Across L299 to lower 
its Q a small amount. A THD 
analyzer is a better eyeball 
if you have one. Without an 
analyzer, you are stuck with 
having to use your ear to 
fine-tune L299 for minimum 
noise and distortion. 
While we're on the sub-

ject, don't expect the Music 
Box to play very well if your 
system has any sparklies. 
And narrowing the receiver 
i-f bandpass doesn't count, 
despite the picture improve-
ment you'll likely see. It's 
what you'll hear that really 
counts. The first time a 
solid-color field is displayed 
(wider carrier deviation), 
you'll see and hear what 
many call frizzies, the bane 
of all "near threshold" sys-
tems. Even with music, noth-
ing beats a good LNA and a 
large dish. Nothing. 
At this point, you should 

be able to connect every-
thing and hear pretty good 
stereo: Use headphones to 
verify. Some of the music is 
in mono, so don't worry if 
your first blast of sound is in 
the middle of your head. If 
you used 5% or better 
resistors on the op amps, 
you may be finished. Other-
wise, the two 50k pots may 
need adjustment for maxi-
mum separation. Tweak 
either pot for best aural 
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Fig. 3. Evolution of four-and 
five-channel sound. (a) Ste-
reo, (b) quad, and (c) five-
channel system. 

separation or connect the 
Music Box outputs to the 
horizontal and vertical in-
puts of an oscilloscope. 
Without sweep, you can ad-
just the detector pots for a 
45-degree angle trace on the 
CRT when mono is being 
transmitted. You'll see a 
"ball of yarn" display when 
stereo is being sent. Of 
course, you can always ad-
just for the most sym-
metrical jumble. What else 
would one do for rock and 
roll? 
Next, connect the speak-

ers. Watch phase because it 
is everything in a quad set-
up. If you are unsure, then 
first place a 1.5-volt cell mo-
mentarily across the voice 
coil of each speaker and 
note in which direction the 
cone moves. Mark the 
speaker lead with a + when 
the cell polarity causes the 
cone to move outward. All 
this is arbitrary, of course, 
but serves to give you a ref-
erence from which you can 
work. 

PWR 
AMP 

L R 
(QUAD) 

•p  LEFT 
REAR 

RIGHT 
R 'L REAR 

Fig. 4. Hookup for quadra-
phonic sound. 

Music Box Bonus! 

Sending the sound tracks 
in stereo was a pretty good 
idea. But what the Warner 
people didn't option was 
quadraphonic sound (at 
least until they read this)! 
And the little Music Box can 
do it. Quad sound? Yeah... 
and does it sound neat! And 
if four channels don't grab 
you, then how about five 
channels? It's just sitting up 
there on the bird waiting for 
you to snatch it! 

For a quick trip into the 
history behind four- and 
five-channel sound, see the 
box. To get quad, just take 
the Music Box's L — R out-
put, run it through a power 
amplifier, and connect two 

$54.95 

Our kit also corns, in 
a 2 It. size with 19 db 
gain - ONLY $24.50 

KD-44— 
Parabolic Reflector Kit 
900MHz - 2 50Hz 

A low cost. high Quality 
alternative to snow sleds 
and yaws 44- diameter. 2 
piece durable lightweight 
steel const  Includes feed-
horn bracket, pre-cut hard-
ware cloth and all hardware 
needed for assembly 
Excellent for weather sate 
lite and 1296 MHz expen 
menters, 

2X0 MH2 CONV  KIT    M OO 
b..r0  Parrs S, .nanuCtiOn manual 

SELECTIVE PAEAMP  599.95 
F., use with above converter  This preamp can also be used vvith 
>me, manufacturer s boards for improved perfor mance 

VARIASLE POWER SUPPLY  62411 
ndudeS all components case overlays and built in antenna switch 

DELUXE noo MI42 CONV  KIT   
Recommended for experenced tut builders Dual stage selective pre 
amP mixer  f arnDlifier and no dolt crystal controlled Oscillator 

12V STATIONARY POWER SUPPLY  la ss 
FEe use *Oh Deluxe Converter 

MODEL TMVS•1 KIT   56.00Asseinoiea  70 00 
For use between two VCR s 
MODEL TMVS.1RF KIT  711.004ssemb,ea  99 00 
9.   ̂OF M x,.  rs . 'ec• ,̂ -e,. c- ••o- VC '0   

TEXAS MICROTRONICS 
P.O. BOX 14115 

ARLINGTON, TEXAS 70013 
017-800-5440  r 328 

TER MS 

Visa, MasterCard 

Check. Money order. 
and C 0 D I Add $21 

$ 4 995  add $3 00 
Shipping 

High quality speech audio 
increase talk power, 10dB! 
Equalize any microphone 
Be proud of your signal 
installs easi v in mic lead 
Brighten up MC-50 mics 
Put good lows in 0-104 

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

MICROPHONE EQUALIZER 

MODEL E0 200 
Most signals contain excessive lows  very tew highs that 
cause them to be muddy sounding  hard to cOpy lacking at 

liculation and prescence ol sibilance I s & I SOundst These an 

noying conditions are NOT solved by audio processing  lye 

answer is EQUALIZATION Just as broadcasters and recording 
studios EO their nue lines the EO 200 allows you to reduce 
distortion add clearity prescenre and sibilance 

The card also has a Two Tone Generator c.rcurt By .nstalirng a 
low , onloonents you Ian properly rune your SSB trans mitter 
t w‘  eme Eat!, IST  S700 

speakers as shown in Fig. 4. 
Note that the speakers on 

the amplifier's output are 
connected in parallel but 
out of phase The L — R goes 
on the left rear as you face 
the main speakers. The R — L 
goes on the right rear. Since 
the rear speakers will be ra-
diating only ambience, you 
don't need to use the best 
that money can buy. Small 
bookshelf units work fine. 
Setting levels for quad is a 

matter of taste. The ambi-
ence effect is very pro-
nounced if the rear levels 
are high. But the stereo ef-
fect is reduced somewhat 
depending on the room. This 
is also true of the center 
channel. Too much level 
and separation goes away. 
As a rule, start your ad-
justments with the center 
and rear channels about 6 
dB softer than the main left 
and  right.  And...oh 
yes...remember the thresh-
old of pain is still +120 dB. 
But it may be less with rock 
and roll!Ill 

SATELLITE 
TV SYSTEMS 

"COMPARE OUR ()LA HTI, 
PRICES AND SERVICE!" 

WE MANUFACTURE: 
PARABOLIC DISHES 
LNA HOLDERS 
MOTORIZED SYSTEMS 
DEMO TRAILERS 
POLAR MOUNTS 
ALUMINUM HORNS 

WE STOCK: 
DRAKE 
WASHBURN 
AU TOMATION TECH. 
KLM 
AVANTEK 
AN1PLICA 
ALLIANCE 
CHAPARRAL 
AVCOM 
MODULATORS 
CABLE & CONNECTORS 
SWITCHES & HARDWARE 

CALL, OR WRITE FOR OUR 
LATEST BROCHURE AND 
PRICES. 

AUSTIN C. LE WIS 
901-784-2191 

LE WIS CONSTRUCTION CO. 
P.O. BOX 100 
HUMBOLDT, TN. 38343 

"IN BUSINESS AT THIS LOCATION 
SINCE 1964" 

452 
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MICROWAVE ANTENNAS &KITS SATELLITE TELEVISION FEED HORN ,QUALITY  MICROWAVE SYSTEMS 
“P  •  eP11 

• MICIOWAVE NWNCOINHITHIS 

• PARABOLIC mums 

• MICROWAVE PIE-AMPS 1/1"  

• HEAVY BUTT TIIPOOS 

• MICROWAVE PUTS I CO MMENTS 

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 

MAE FROM 0501 MASS 

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

Frequency range 330 Gliz to 4 90 GHz 

Fits a standard CPR 229 flange on the LNA 

Introductory offer: $30.00 Postpaid USA 

Mastercard • Money order - Cashier Check 

For an additional charge we will adapt this feed 
horn to your IRA 

FRIEDSAM TV HARDWARE 
P.O. BOX 311 

112 WEST MAIN STREET 
MARSHALLVILLE, GEORGIA 31057 

912-967-2828  116 

RADIO ACTIVITY 
531 H'EST COLLINS DRIVE 
CA .SPER, H'YOMING 82601 

MINIMUM 34 db GAIN OR GREATER 
Complete System as pictured 
(6 month warranty) 

Down Converter (Probe Mntd.) 
assembled & tested 

Down Converter (Chassis Mtnd.) 
assembled & tested 

Power Supply. assembled & tested 
Down Converter PC board. 
with parts, unassembled & Data 

Data Information (Plans) 

$14995 

$59.95 

$59.95 
$49.95 

$39.95 
$9.95 

Send cash, check 
or money order to: 

Phillips-Tech 
Electronics 
Dept. SP-73  ,,,, 
P.O. Box 33205 
Phoenix, 
Arizona 85067 
For special quantity 
pricing. C.O.D.'S. 
Masfercharge, 
and VISA call. 

(602) 274-2885 

FM ATLAS AND STATION DIRECTORY (7th Edition-1982) 
by BRUCE F.ELVING. 
Accurate information on FM broadcast, booster and translator stations. $6.95 
Compiled by location and frequency for United States and Canada with maps. 
TDK cassette tape C-180 for third party record, 3 hour capacity $6.00 
TDK continuous loop cassette tape for announcements 
30 second $4.50  3 minute $3.50  12 minute $4.50 a, 315 

PANASONIC CT 5511 battery portable color TV receiver and video monitor $420 

HAM HELP 
I am in need of service data 

for a Hammarlund HQ 100A, 
Hallicrafters WR 1500, and old 
Weston, Jewell, and Hickock 
tube testers. 

Frank Krantz 
100 Osage Ave. 

Somerdale NJ 08083 

I need plug-in coils for a Na-
tional SW-3 receiver. 

Max R. Otto WOLFF 
733 W. Benton St. 
Iowa City IA 52240 

Does anyone know how to 
convert a little transistor broad-

CORRECTIONS 
The British VHF converter 

project presented in the April, 

1982, issue of 73 uses a double-
sided printed board. The foil pat-
tern for the board's top (compo-
nent) side was inadvertently 

omitted. It is reproduced here as 
Fig. 1. Also, the crystal X1, R9, 
and L4 junction should not be 
connected to ground. 

Tim Daniel N8RK 
73 Magazine Staff 

cast AM receiver to 160 meters 
to receive code for ORP work? 

Frank Hennis KA7IWW 
1009 Dibb St. 

Bremerton WA 98310 

I am looking for a Hallicraft-
ers LF/MF tuner. model HA-10. 

Ed Heger KA2HNO 
271 Henry St. 

Paramus NJ 07652 

I am looking for work in the 
electronics field in the Knox-
ville-Chattanooga TN area. Ex-
perience includes digital and rf 
circuits. I have a First Class 

Radiotelephone license with 
radar endorsement and an Extra 
class amateur license. 

H.F. Schnur 
8227 Rolling Stone Lane 

Ooltewah TN 37363 
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Fig. 1. Foil pattern for top side of the VHF converter PCB. 
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THE LEADER IN 
COMMUNICATIONS 

elr  c 

•  2 3 3 4 

DIPLOMAT 150 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 Bard-20.8-23.0 MHz 
10 Meter Bard-28.0-30.0 MHz.:H. 
Model 150 only 
Model 151 only 

7201 N.W. 12th ST. 
MIAMI, FLORIDA 3312. 

1-305-592-9685 • 1-305-76 

WE ALSO CARRY MANY 
MARINE & AIRCRAFT RADI 

HF/SSB 
PORTABLE 

RADIO STATION 
100 WATT 
115/230V 

50/60 Hz AC 
OR 12V DC 

IS AVAILABLE 

CUBIC 

ekvs • 

t   

BATTERY PACK CHARGER 

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 

BIRD WATT METERS & ACCESSORIES 
LARGEST SELECTION IN THE EAST 

HAL Communications Corp  MIRAGE AMPLIFIERS 

FREEDOM PHONE 
BEARCAT SCANNERS 

---••••• ‘ , 

1/4 WAVE MAG 
LIST 24.95 
N&G PRICE 15.00 

THE DRAKE LINE BIRD 43 152.00 
All Bird Prod. in Stock 



Roger N. Peterson 
25 Orchard Lane 
New Canaan CT 06840 

Tune In the World's Tinderbox 
SWLing from Cairo to Kuwait 

The assassination of An-
war Sadat, President of 

Egypt, was simply the latest, 
at that time, of a whole 
series of "incidents" in this 
conflict-torn area. The war-
fare between Israel and 
Egypt a few years ago, the 
fighting between Iraq and 
Iran, the invasion of Afghan-
istan by the USSR, and the 
ever-threatened stability of 
Saudi Arabia, Kuwait, and 
other Arab oil-producing 
states are all part of the tur-
bulent Middle East scene. 
For a clear-cut, direct, day-
by-day picture of this ex-
plosive part of the world, 
listen to your shortwave 
radio. All the countries men-
tioned above, plus others, 
have daily programs in 
English that can usually be 

heard well in North Amer-
ica. And you will find it in-
teresting to compare the dif-
ferent viewpoints of these 
nations. 
Radio Cairo from Egypt 

usually has a pretty good 
signal into North America. 
Its English programs can be 
heard at 2215-2345 GMT on 
9805 kHz and at 0200-0330 
GMT on 12.000 and 9.465 
kHz. A 250-kW and a 100-
kW transmitter are all the 
station has. Its programs al-
ways open with the sound of 
chimes (sounding suspi-
ciously like Big Ben in Lon-
don) and the words from a 
woman announcer: "This is 
Cairo, this is Cairo." Fol-
lowing this is a ten-minute 
news program. Then comes 
a regular pattern of music 

followed by a discussion of 
some timely topic, usually 
related to the Middle East. 
The music is Middle Eastern, 
reminiscent of Egyptian bel-
ly-dancing scenes in old 
movies. The music goes on 
for about ten minutes and 
then for 15 minutes you hear 
talk. Then back to the mu-
sic, and so on. This is the reg-
ular daily program format. 
However, like the good 
broadcasters they are, Radio 
Cairo is not afraid to break 
out of the mold if the occa-
sion calls for it. 
If you had been listening 

to Radio Cairo on the eve-
ning that Sadat was killed, as 
I was, you would have been 
in for a most interesting ex-
perience. As soon as the offi-
cial announcement of 

SYRIA/ 

IRA() 

JORDAN 

SAUDI 
ARABIA 

Sadat's death had been 
made, Radio Cairo discard-
ed its regular format and put 
on a fascinating program 
about the late president. 
They covered his rise to 
fame and his accomplish-
ments while president, and 
then switched to a report on 
the background of his suc-
cessor, Hosni Mubarak. 
To me, this was short-

wave radio at its best. Such 
experiences give the listener 
the opportunity to go to the 
sources of major stories, 
wherever in the world they 
take place, and to get on-
the-spot coverage that is 
usually way ahead of your 
local radio or TV news 
report. 
Perhaps the most exten-

sive broadcasting job in the 
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Middle East is done by Isra-
el. Kol Israel, the voice of 
Israel's External Service, 
beams some six hours of 
English-language programs 
into North America, many 
of them very popular with 
regular listeners. 

Broadcasting in Israel 
goes back to the days when 
the British ruled Palestine 
under a League of Nations 
mandate. They formed the 
Palestine Broadcasting Ser-
vice (PBS) back in 1936 and 
put out programs in English, 
Hebrew, and Arabic. The 
present Kol Israel took its 
bow on the first day of Isra-
el's independence, carrying 
Prime Minister David Ben-
Gurion's original Declara-
tion of Independence 
speech live on May 14, 1948, 
from the Tel Aviv Municipal 
Museum. The Hebrew 
broadcasting staff of the 
PBS joined up with those 
who had been broadcast-
ing for the Jewish under-
ground to form a nucleus for 
the original Kol Israel 
organization. 

In 1965, a Broadcasting 
Authority Law was enacted 
that gave Kol Israel the 
same status that is enjoyed 
in Great Britain by the BBC. 
That is, it is administered by 
a Board of Governors acting 
as an independent body out-
side of direct government 
control. The executive head 
is the Director-General who 
is appointed by the govern-
ment for a five-year term. 

About two-thirds of the Is-
rael Broadcasting Authori-
ty's budget is revenue from 
license fees of domestic lis-
teners and TV viewers. The 
remainder comes from fees 
charged advertisers for com-
mercials on domestic radio 
and TV. The External Ser-
vice also gets direct grants 
from the government. 

Kol Israel has a strong sig-
nal into North America with 
four 300-kW transmitters 
aimed at our shores. Broad-
casts in English can be heard 
in the mornings, afternoons, 
and evenings. The last is the 
best time for reception, al-

though afternoons generally 
also are good. Mornings at 
1200-1230 GMT are usually 
not the best for reception. 
In the evenings, listen 

from 0000 to 0030 GMT, 
0100 to 0130 GMT, and 0200 
to 0225 GMT on one of the 
following frequencies: 
15.583 kHz, 11.640 kHz, or 
9.815 kHz. Also listen from 
0500 GMT to 0515 GMT on 
15.105, 11.960, 11.638, or 
9.815 kHz. 
In the mornings at 1200, 

try for Kol Israel programs 
on 21.760, 21.495, or 17.612 
kHz. Sometimes the recep-
tion at this hour is unusually 
good, but it is problemati-
cal, unlike the other times of 
broadcast. 
From 2000 to 2030 GMT 

on 12.025, 11.960, 9.815, 
and 11.638 kHz, reception 
is usually strong. So, too, is 
it from 2230 to 2300 GMT 
on 11.960, 11.638, and 9.815 
kHz. 
All Kol Israel programs 

begin with a five-minute 
news summary and then go 
into their regular program-
ming, which is different 
each day. 

Sundays. "Calling All Lis-
teners" is Radio Israel's pop-
ular DX program which 
gives up-to-date information 
on frequency changes for 
stations in the Middle East 
and also Kol Israel program 
details for the week. This 
program extends into Mon-
day GMT times (0100, 0200, 
etc.). 

Mondays.  "Program 
Parade" gives forthcoming 
program details, and then 
comes "This Land," which is 
particularly aimed at people 
interested in touring Is-
rael. Following this is "Spec-
trum," which reviews Israeli 
scientific developments. 

Tuesday. "Israel Mosaic" 
gives the listener interest-
ing facts about life in that 
country. "Pop Sound" of-
fers music, and then comes 
"Personally Speaking," a 
program  with  guest 
commentators. 

Wednesdays. "Israel 
Forum" is the big program 

Want QSL Cards or Station Programs? 
Here are the addresses of Middle East broadcasters: 

Radio Afghanistan 
PO Box 544 
Kabul 
Afghanistan 

Voice of Islamic Republic 
Box 41-3641 
Tehran, Iran 

Israel Broadcasting Authority 
PO Box 1082 
Jerusalem, Israel 

Broadcasting Service of the 
Kingdom of Saudi Arabia 

Ministry of Information 
Riyadh 
Kingdom of Saudi Arabia 

Radio Cairo 
PO Box 1186 
Cairo, Egypt 

Radio Baghdad 
Iraqi Broadcasting 
Salibiya 
Baghdad, Iraq 

Kuwait Broadcasting 
PO Box 397 
Kuwait 

UAE Radio 
Dubai 
PO Box 637 
Abu Dhabi 
United Arab Emirates 

of the day and offers the 
listener some lively discus-
sions about people and 
politics. 

Thursdays. "Time Out" 
offers interesting feature 
stories about life in Israel. 

Fridays. "Music from 
Israel." 

Saturdays. "Israel This 
Week" is a review of current 
events of the past six days. 

Compared to Israel, the 
other Middle East broad-
casters are, for the most 
part, inferior. While some 
have good signals, they are 
not on the air very much and 
their programming is, by 
comparison to Kol Israel, 
somewhat crude. However, 
if you are not listening just 
for enjoyment, as you might 
with the BBC or other West-
ern stations, but to get infor-
mation and various view-
points, these other Middle 
East stations do give 
you that. 
Radio Kuwait is an in-

teresting station to listen to. 
This little country—about 
the size of Israel but with 
only  half  as  many 
people—has some 15% of 
the world's oil reserves. Oil 
pays  for  just  about 
everything there—free 
medical care, education, 
and social security. Best of 
all, there are no taxes! 

Kuwait, as might be ex-
pected,  has  modern 
Western technology work-
ing for it, and this includes 
shortwave transmitters in 
which there are four 250-kW 
and two 500-kw units. They 
have a pretty good signal in-
to the US from 1800 to 2100 
GMT every day. They use 
only one frequency-11.675 
kHz—but the equipment is 
good enough to make this 
almost always a good one 
for receivers here in this 
country. 
A typical program from 

Kuwait goes like this: 
—1800 GMT—Station Iden-
tification; music (Arab 
style); 
—1830 GMT-15-minute 
talk on some current event 
in the Middle East by young 
lady; 
—1845 GMT—More music; 
—1900 GMT— Western-
style music; 
—1930 GMT—Review of 
the week; 
—2000 GMT—Music (Ara-
bic); and 
—2030 GMT—Discussion 
of economics by a man. 
Listening to Radio Kuwait 

is similar to sticking with 
Radio Cairo. It's not easy to 
stay glued to the receiver on 
stations like these unless 
something special is hap-
pening in the area. This, of 
course, is very likely these 
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Be A Better 
Listener. 

Take command of your 
scanner or short wave 
receiver.  Learn where 
to look and when to 
listen  with help from 
MONITORING  TIMES 

Tune In: • Drug Smuggling Communications 
• Police Action • Space Shuttle support 

• Clandestine Broadcasts  • Spy Networks 

• Military Air-To-Ground  • Ship-To-Shore Links 

...And Much, Much More! 

Published bi-monthly, it's the only 
broad-spectrum publication written 
for the serious listener. 

n For a FREE sample 
issue, please write: 

NITORING TIMES 
140 Dog Branch Road, Brasstown, N.C. 28902 

days, with the Middle East 
set to have an explosion of 
some kind at any time. Thus, 
it makes sense to know 
where to find stations like 
Radio Kuwait on your dial 
and to check into them from 
time to time. 

A real disappointment is 
Saudi Arabia. Here is one of 
the largest Middle East 
countries, with a population 
of 9,290,000 and geograph-
ically a quarter the size of 
the US. Like Kuwait, it is oil-
rich. Unlike Kuwait, which 
has a literacy rate of over 
60%, Saudi Arabia has a 
rate of only 15%. 

The Saudis have three 
shortwave transmitters—a 
50-, a 100-, and a 350-kW. 
They should spend a couple 
of bucks and buy more or 
better ones. Reception is not 
very good here in the US. 
They  broadcast from 
1800-2100 GMT on 11.856 or 
7.210 kHz. 

When you do tune them 
in, the program starts with a 
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man saying, "This is Radio 
Jeddah, the broadcasting 
service of the 'Kingdom of 
Saudi Arabia." The program 
that follows is a mixture of 
Middle Eastern music and 
talk, the latter primarily ex-
plaining positions on oil 
prices, purchases of modern 
arms from the US, etc. 
Again, while not the most 
entertaining station to listen 
to, it could be of great in-
terest should some event 
take place in that part of 
the world. 
A much more intriguing 

station to listen to is UAE 
Radio in Dubai, in the 
United Arab Emirates. Here 
is a little country that I had 
never heard of before be-
coming a shortwave radio 
listener. It has a population 
of less than a million people 
and is roughly the size of 
Maine. However, oil rev-
enues give the UAE one of 
the highest per capita gross 
national products in the 
world. This little country 
was a British protectorate 

until 1971—another reason 
for its obscurity. 

From a broadcasting 
standpoint, UAE Radio is a 
pleasant surprise. It has 
three 300-kW transmitters 
which seem to reach us here 
in North America extremely 
well. Its English programs 
can be heard twice daily, at 
0330-0357 GMT on 17.775 
and 9.590 kHz, and from 
1610-1650 GMT on 21.695 
and 17.710 kHz. 

After station identifica-
tion by a young lady who 
sounds as though she has 
been educated in London, 
England, UAE Radio offers 
not the news, as is the usual 
shortwave broadcasting 
technique, but a feature 
story. Recently, for example, 
it had an interesting 
15-minute talk on the history 
of the trade of that geo-
graphical area with China 
during the time of the Cru-
sades. Following this came 
ten minutes of music—not 
Arabic music, but the kind 
we hear on US FM "beauti-
ful music" stations. After 
this came the news. 

News is done in BBC 
style. That is, first they give 
you the headlines, then the 
detailed stories, and then a 
repeat of the headlines. You 
can see the British influence 
in their broadcasting. With 
the exception of Israel, UAE 
Radio appears to be the 
most westernized of all the 
Middle East stations. 

Another pleasant surprise 
in Middle East stations is 
Radio Baghdad from Iraq. 
This station also has very 
good programs, and even 
though it is reported to have 
only a single 250-kW trans-
mitter, it comes in with a 
pretty strong signal to North 
America. A typical program 
starts with 15 minutes of 
news followed by about five 
minutes of music (Arab 
style). Next comes a five-
minute editorial (perhaps on 
the war with Iran and why 
they are fighting), followed 
by more music. Then 
another talk and more 
music. 

While it may sound rather 
boring, the fact of the mat-
ter is that the talks are well 
thought out and very well 
delivered. It is good listen-
ing if you are at all interest-
ed in what is going on in the 
Middle East. 

Iraq is not a large country 
(a little bigger than Califor-
nia in size and with a popu-
lation of 12,000,000), but it 
is one of the key nations in 
the area and, unlike some, 
has a pretty good record for 
stability. In other words, its 
attitudes and thinking will 
be important in future 
developments in the Middle 
East. You can hear Radio 
Baghdad every day at 
2130-2225 GMT on 9.745 
kHz and at 0300-0335 on 
21.585 kHz. 

The other countries in the 
area are an "iffy" proposi-
tion as far as reception is 
concerned. Iran, three times 
the size of Iraq in both pop-
ulation and area, can often 
be heard at 1930-2030 GMT 
on 9.022 kHz. Programs are 
not exactly award winners, 
but you do get the Iranian 
point of view. 

Afghanistan can usually 
be heard at 1900-1930 GMT 
on 15.077—but not very 
well. Algeria can sometimes 
be heard at 2100-2130 GMT 
on 25.700 or 15.215 kHz. 
Some listeners have heard 
Lebanon on 11.790 or 11.860 
kHz at 0230-0300 GMT. DX-
ers have caught additional 
Middle East countries, but 
not with programs in 
E nglish. 

However, for those of you 
who want to keep up with 
what is going on in that part 
of the world, you have a 
pretty wide choice of sta-
tions with good signals and 
fairly good programs — 
Israel, Egypt, UAE Radio, 
Kuwait, and Iraq. This 
assortment gives you a good 
balance of opinions. After a 
few months of listening to 
this array of programs, you'll 
be the best-informed guy or 
girl on the block about the 
Middle East.II 
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OTY UNIT PRICE PRICE 

(SEND $1 FOR OUR ENLARGED CATALOG) 

NAME MINIMUM SHIPPING 

ADDRESS NO SALES TAX IN NH 

3.50  ( 

0 

-88  CITY STATE ZIP TOTAL 

SA VE  CARD NR 

4/111T1 01/11.0112 

201110MT ,,,,, 

CHECK MASTERCARD  VISA 

SIGNATURE (PRICES SUBJECT TO CHANGE WITHOUT NOTICE) 

ORDER BLANK  61 LOWELL RD., HUDSON, N.H. 03051 
TEL: (603)883-5005 



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. MICROLOG 
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New 5th edition by Perry Ferrell 

Bigger and better than the world-
acclaimed 4th edition, this new book 
has 30% more stations listed, more than 
7500 operating between the interna-
tional broadcasting and amateur radio 
bands, spanning 4-28 MHz. Listings by 
both frequency and callsign reflect 
present and post-WARC assignments. 
Complete list of Coastal CW stations 
plus Embassy, Aeronautical, Military, 
Time Sigs, Feeders, VOLMET, FAX, IN-
TERPOL, etc. New details on scheds. 
emergency channels, alternates, and 
never-before-published IDs. 
In USA: $9.95 Book Mail, or $12.00 UPS. 
Outside USA: Book Mail US$11.00. 
Overseas Airmail: US$14.00 - US$3.30 
Registration to assure delivery 

Gil FER SHORTWAVE 
\  DEPT. 736, BOX 239. PARK RIDGE NJ 07656  .0 # 

MFJ CW/SSB/Notch Filters) 
MFJ-722 ALL MODE audio filter for CW/SSB has 
tunable 70 dB notch, no ring 80 Hz CW bandwidth, steep 
SSB skirts (18 poles total),2 watts for speaker plus more. 

All mode versatility: 

New super-selective filter. The new MFJ-722 
'Optimizer" offers razor sharp, no ring CVV 
filtering with switch-selectable bandwidths (80. 
110, 150. 180 Hz centered on 750 Hz). steep-skirted 
SSB filtering, and a 300-3000 Hz tunable 70 dB 
notch filter with adfustable bandwidth 
The 8-pole 14 stage) active IC filter gives CW per-
formance no tunable filter can match (80 Hz band-
width gives -60 dB reponse one octave from center 
and up to 15 dB noise reduction) The 8 pole SSB 
audio bandwidth is opt,mized for reduced sideband 
splatter and less ORM (375 Hz highpass cutoff 
plus selectable lowpass cutoffs at 25. 2 0 and 
1 5 KHz. 36 dB/octave rolloff) Measures 5x2x6". 
New Model MFJ - 723. ($49.95), is similar to the 
722 but 'is for CVV. Has a 60 dB notch tunable 
om 300 to 1200 Hz Measures 4x2x6' 
Other models: MFJ - 721. $59.95. Like 722. less 
notch MFJ - 720. 539.95. 11.(, 723 less notch 

razor sharp C W and steep-skirted 

SSB filtering with tunable notch 

eli minates OR M 

'6995 
Versatile, all models plug into the phone jack. 
provide '2  *.ir speaker or can be used with 
headphones  •ertuire 9-18 VDC or 110 VAC with 
optional adapter. MFJ-1312 $9 95 
Order from MFJ and try it-no obligation. If 
not delighted, return it within 30 days for refund 
(less shipping) One year unconditional guarantee, 
Order today. Call loll tree 800-547-1800 Charge 
VISA. MC or mail check, money order for amount 
indicated plus $4 00 each shipping and handling 
Enjoy improved readability order now. 

CALL TOLL FREE ... 800-647-1800 
Cal'  323-5869 ir  outside continern 
US:. or for technical into  order/repair stilt 

MFJ 
BOX 494, MISSISSIPPI STATE, MS 39762  ') 

ENTERPRISES, 
INC ORP ORATED 

A S S O CI ATE D R A DI O 
6012 CONSER BOX 4327 
OVERLAND PARK, KANSAS 66204 

SPECIAL — MAY - JUNE  DOUBLE KENWOOD COUPONS 
( 

1'MasterCard 

91 3-381 -59 00 

BUY SELL TRADE 
All Brands New & Reconditioned 

IF YOU DIDN'T GET YOUR COUPONS —CALL US. 

SAVE  SAVE  SAVE 

ii 

VISA' 

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG OF NE W AND RECONDITIONED EQUIPMENT 
SEND $1.00 FOR OUR W HOLESALE LIST OF UNSERVICED & OVERSTOCK ITE MS. 
SEND $2.00 FOR BOTH. THEY WILL BE MAILED SEPARATELY. 



John H. Klingelhoeffer WB4LNM 

2608 Vantage Cove 

Annapolis MD 21401 

Are You Ready for 900 MHz? 

This article is based on a paper given at the 27th Annual VHF Conference, Western Michigan University, Oct. 17, 1981, Kalamazoo MI. 

Since the proposal and decision to allocate the 
902-928-MHz segment of 
the UHF spectrum to the 
Amateur Service,' VHF/ 
UHF enthusiasts and experi-
menters have wondered 
how best to utilize this new 
resource and what equip-
ment would be needed to 
communicate efficiently on 
it. This article will address 
those topics and will pro-
pose a band plan for the 
amateur community based 
on experience with other 
VHF/UHF bands and prov-
en radio-frequency design 
techniques. 

History 

Recent use of the fre-
quency spectrum from 
902-928 MHz in the United 
States has been for radio-
frequency heating, i.e., the 
Industrial, Scientific and 
Medical (ISM) service. Early 
commercial and consumer 
microwave ovens used this 
wavelength, although most 
now have changed to 2450 
MHz for improved perfor-
mance at this higher fre-
quency.' Most ISM heating 
devices (typically magne-
trons) are tuned to a center 
frequency of 915 MHz and, 
with their pulsed power op-
eration, generate consider-
able amounts of energy in 
the form of sidebands. 
Thus, guard bands of plus 
and minus 13 megahertz 
about the center frequency 
were adopted to minimize 
interference with services 
in immediately adjacent al-
locations. 
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Warning: The 915-MHz 
frequency was originally 
chosen for its heating ef-
fects on substances with 
high water content such as 
food and, unfortunately, 
human flesh! 
The ISM service will 

share the new amateur allo-
cation on a secondary, non-
interference basis as the 
proposals now stand. Both 
services will share the band 
with Government Radiolo-
cation (radar), which will 
have primary status (this is 
the case in many UHF/mi-
crowave amateur bands). In 
addition, other restrictions 
provide that the new band 
will not be available to the 
Amateur Satellite Service 
and that it may be suscepti-
ble to interference by Auto-
matic Vehicle Monitoring 
(AVM) systems pending 
consideration by the Feder-
al Communications Com-
mission.' 

Propagation 

The new UHF allocation 
has shown in commercial 
land mobile tests that it be-
haves much as expected— 
attenuation by natural oh-

jects such as trees and earth 
will be greater than on 450 
MHz, necessitating in-
creased effective radiated 
power. However, in urban 
areas, because of the much 
shorter wavelength, its 
specular reflection allows 
much better coverage in 
areas forested by tall build-
ings and tunnel structures.' 
Much research has al-

ready been accomplished 
by the commercial commu-
nity in its quest to prolifer-
ate the cellular mobile ra-
diotelephone services into 
the 825-to-890-MHz area. 
Several excellent articles 
have appeared document-
ing extensive tests that have 
been performed in a variety 
of areas (mostly metropoli-
tan) around the United 
States.".' The operational 
characteristics of amateur 
mobile FM voice should 
parallel these results quite 
closely. 
One area of concern in 

using the new 33-centime-
ter band for mobile com-
munication is the rate of 
signal cancellation and ad-
dition (mobile flutter). At 
two meters, the same phe-
nomenon that causes lost 

902.0 MHz —CW/SSB 
902.6 MHz—FM voice/RPT 

(mobile receive, RPT transmit) 
906.0 MHz—ATV Channel A 
912.0 MHz—ATV Channel B 

918.0 MHz—ATV Channel C 
924.0 MHz— FM voice/RPT 

(mobile transmit, RPT receive) 

927.4 MHz, 
928.0 MHz—Control Links, Packet Transmissions 

The band plan proposed by WB4LNM in October, 1981, for 
902-928 MHz. 

words during transmissions 
will, at 900 MHz, add a low-
frequency buzz to demodu-
lated audio. At speeds of 30 
to 60 miles per hour, the fre-
quency of this tone will be 
approximately 80 to 160 Hz 
for a transmission frequen-
cy of 915 MHz. Although 
this is not a problem for 
voice intelligibility (it can 
be filtered out by appropri-
ate audio high-pass filter-
ing), it does cause the pres-
ent continuous tone sub-
audible squelch (CTSS), 
known more popularly by 
its trade name, Private 
Line, to malfunction by un-
squelching a receiver when 
there is actually no trans-
mitted CTSS tone. Thus, dif-
ferent selective-signaling 
methods, perhaps tone 
burst or digital squelch 
composed of a short dura-
tion serial-bit stream at the 
beginning of each transmis-
sion, would be required for 
reliable operation. 

Hardware 

Equipment for commu-
nicating at 900 MHz is an-
other area where the com-
mercial communications 
services are helping almost 
as much as when they 
dumped thousands of old 
VHF high-band transceiv-
ers on the amateur market 
in the late 1960s. Although 
it will be many years be-
fore the new cellular radios 
will be available as surplus, 
the components and tech-
nology used in these trans-
ceivers will be produced in 
mass quantities for the 
many tens of thousands of 



OJR NEW BANDPASS-
R EJECT DUPLEXERS WITH EXCLUSIVE 

• provides superior performance, 
especially at close frequency spacing 
Models available for all commercial and ham bands 
Special prices for amateur repeator clubs 

P.O. BOX 7127 • WACO, TEXAS 76710 
817/848-4435 

MFJ/Bencher Keyer Combo 
Deluxe MFJ Keyer fits on Bencher Paddle. Curtis 8044 
IC. Iambic. Adjustable weight, tone, volume, speed. 
Semi and automatic modes. Solid state keying. RF proof. 

MFJ-422  $99 95 
Combo 

The best of all CW worlds - a deluxe MFJ Keyer 
in a compact configuration that fits right on the 
Bencher iambic paddle , You can buy the combina-
tion or lust the keyer for your Bencher. 
New MFJ Keyer small in size, big in features 
Curtis 8044 IC. adjustable weight and tone. 
front pa lel volume and speed controls (8-50 wpm). 
Built-in dot-dash memories. Speaker. sidetone. and 
push button selection of semi-automatic/tune or 
automatic modes 
Ultra-reliable solid state keying: grid-block. 

cathode and solid state transmitters (-300 V. 10 mA 
max . +300 V. 100 mA max.). Fully shielded 
Uses 9 V battery or 110 VAC with optional adapter. 
MFJ 1312. $9 95 
Beautiful functional engineering. The keye, 
mounts on the paddle base to form a small 
(4 1/8 x 2 5/8 x 5 1/2'') attractive  combination 
that is a pleasure to look at and use 

$69"MFJ-422X 
K ever only 

The Bencher Paddle is a best seller l-77,  
justable gold-plated silver contacts. lucite paddles, 
chrome plated brass, heavy steel base with 
non-,,k id feet 

urder from MFJ and try it - no obligation. if 
not delighted, return it within 30 days for refund 
(less shipping) One year unconditional guarantee. 
Order today. Cali toll free 800-647-1800 Charge 
VISA MC or mail check. money order for amount 
indicated plus $4 00 each shipping and  : 
Enjoy CW. See dealer or call MFJ now 

CALL TOLL FREE ... 800-647-1800 
Call 601-323-5869 in Miss 
USA or for technical into  order 'repair status 

outside continental 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi Stare. MS 39762 

The 1982 Atlanta HankFestival 
and 

ARRL Southeastern Division Convention 
June 12 - 13, 1982 

Downtown Atlanta Marriott Hotel 
• GIANT covered Fleamarket/Swapshop!  • 140 Major Exhibits! 
• More than 25 Forums/Meetings!  • Special MICROPROCESSOR Section! 
• FCC Exams!  • Programs for Ladies & Children 
• Parking for thousands of cars!  • Activities Galore! 

Registration: $5 per person IN ADVANCE, $6 at the door (add $1 for your spouse, children FREE) 

If you do not receive a Preregistration packet by May 15, write: 

Atlanta HamFestival • P.O. Box 82412 • Atlanta, GA 30354 

Hotel rates: $50 per day single OR double 

Write for Hotel Reservations to: 
Marriott Hotel • Courtland at International Blvd. • Atlanta, GA 30303 

or phone: Area 404/659-6500 and hurry, hurry, hurry! 

THE BEST HAMFEST IN THE WORLD! 
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mobile radiotelephone 
users that are expected to 
populate the adjacent 
commercial band in the 
next few years. Several 
semiconductor manufac-
turers already are produc-
ing components that will 
work well in amateur trans-
ceivers.g.' " 
For those who don't want 

to build down to the basics, 
there are also hybrid power-
amplifier modules that re-
quire little more than appli-
cation of proper drive sig-
nals, power-supply volt-
ages, and heat sinking." 
These would be suitable for 
FM, PM, or CW operations, 
and require only 250 milli-
watts of input energy for 7.5 
or 20 Watts output. 
Receiver designs will be 

of the same general super-
heterodyne style we are ac-
customed to, but with sig-
nificant differences in the 
construction of the rf am-
plifier and first mixer 
stages. To enhance selectiv-
ity, small cavity resonators 
or helical resonators will be 
used for their low-loss char-
acteristics and their physi-
cal size, which will reach 
manageable proportions at 
this wavelength. Gallium 
arsenide field-effect transis-
tors, once expensive de-
vices for commercial and 
military systems, will be 
employed to minimize 
noise figures when used 
ahead of Schottky diode 
double-balanced mixers 
known for their inherent ex-
cellent wide dynamic 
range. The cost of these 
mixers continues to de-
crease as they are used in 
more and more communi-
cation systems. Several 
manufacturers already of-
fer, in small quantities, pre-
assembled mixer modules 
that work to 1 GHz for un-
der ten dollars. 
Building at 900 MHz will 

introduce the newcomer to 
a different attitude toward 
the components he uses. 
The rules here are, "the on-
ly good leads are no leads," 
and, "it may look like a ca-
pacitor to you but what 

76  73 Magazine • June, 1982 

does it look like to the cir-
cuit?" At this frequency, a 
one-eighth-inch lead of #22 
AWG wire on a 270-picofar-
ad disc capacitor exhibits 
an inductive reactance 
larger than the capacitive 
reactance of the capacitor. 
Thus, the capacitor at this 
frequency is actually acting 
as an inductor. 
Chip capacitors, capaci-

tors with no leads at all, are 
frequently used where this 
effect becomes a problem. 
Although they are reason-
ably expensive, their price 
can be expected to de-
crease since the production 
process for manufacturing 
them is automated and they 
are now being used in the 
computer industry to help 
digital devices comply with 
stringent new radio fre-
quency interference regula-
tions. 
One of the toughest 

problems to tackle will be 
that of frequency stability, 
especially in mobile and 
portable equipment. Con-
sider a typical transmitter 
crystal  of frequency 
33.4074 MHz (902 MHz di-
vided by 27), with a toler-
ance of 0.001% over the ex-
tremes of temperature, 
shock, and voltage. This 
crystal could exhibit a drift 
of 9 kHz at 902 MHz and 
still be within specification. 
If the new amateur band 
were to follow the normal 
25-kHz channel spacing 
and 13-kHz occupied band-
width used on 450 MHz, it is 
obvious that the communi-
cations system would suffer 
great degradation in both 
adjacent channel selectivi-
ty and demodulation distor-
tion if this crystal were 
used. 
Several ingenious ideas 

have been proposed to alle-
viate this stability problem, 
or at least to transfer the 
problem to a station capa-
ble of maintaining an accu-
rate frequency standard." 
If the mobile transmitters 
were designed to operate in 
full duplex mode, the signal 
received from the repeater 
(assumed to be stable and 

accurate) could be used as 
a reference to which the 
mobile transmitter could be 
frequency-locked. Since 
the vast majority of vehicu-
lar operation on this band 
will most certainly be tied 
to repeater systems, this 
method represents a very 
cost-effective solution. The 
band plan suggested later 
in this article was devel-
oped with this concept in 
mind. 
Another positive aspect 

of a full duplex system is 
that it will allow the opera-
tor to gain immediate 
knowledge of how well he 
is communicating with the 
retransmission site, be-
cause he will be able to lis-
ten to his own signal as it is 
retransmitted (perhaps at 
reduced volume in the re-
ceiver to prevent audio 
feedback). 
Antennas for the 33-cm 

band will be small enough 
to be built easily with sim-
ple hand tools and mount-
ed on masts no larger than 
small television antennas. A 
fourteen-element parasitic 
yagi-uda array, which mag-
nifies a transmitter's power 
16 times, occupies a space 
of only 6.5 by 28.5 inches. 
Corner reflectors, which 
have never been widely 
used by amateurs at lower 
frequencies, are easily con-
structed and offer a decent 
amount of gain and fairly 
wide bandwidth. Of course, 
for those who can afford 
the price (and have no 
neighbors), a four-meter di-
ameter parabolic dish gives 
about 27 dB gain and can 
be used on the higher mi-
crowave bands as well. 

Using It 

Many different ideas, 
amateur conventions, and 
technological factors were 
considered when attempt-
ing to formulate a band 
plan that would serve all 
the needs of the amateur 
fraternity. The following 
plan is the distillate of 
those components. 
One aspect of the hobby 

that appears to be in a 

growth mode is that of fast-
scan television and com-
puter-generated video. On 
the 70-centimeter band, the 
wide, buzzing video car-
riers are not well received 
(more accurately, not wel-
come) near the weak-signal 
satellite downlink subband 
from 435-438 MHz. This has 
prompted ATV, in several 
metropolitan areas of the 
country, to move to 23 cm 
in search of usable spec-
trum. However, the expect-
ed allocation of 1260-1270 
MHz to the amateur satel-
lite service,' coupled with 
the recent removal of ama-
teur operating privileges 
from 1215 to 1240 MHz for 
military navigational satel-
lite systems (NAVSTAR, 
GPSS), 3 as well as the diffi-
culty of generating healthy 
amounts of power at 23 cm, 
makes this band less than 
desirable for fast-scan tele-
vision. 

I am proposing, there-
fore, that three 6-MHz-wide 
standard video channels 
(with multiplexed FM voice 
if desired) be centered in 
the proposed band plan. 
Since these three channels 
would be broadcast stan-
dard video format and fre-
quency spacing, only one 
local oscillator per down-
converter would be needed 
to mix all three down to 
contiguous VHF or UHF 
broadcast channels for dis-
play on a standard unmodi-
fied television receiver. 

For the FM crowd, the 
band plan proposes 128 
new FM channel pairs 
spaced at 25 kHz, with the 
transmission and reception 
frequency difference (split) 
at 21.4 MHz. This would al-
low use of relatively inex-
pensive monolithic crystal 
filters at an intermediate 
frequency of 21.4 MHz and 
the frequency-locking of 
transmitters to received pi-
lot carriers from repeaters. 
Although this is an extreme-
ly low first i-f for a radio of 
this type, a judicious mix of 
image-cancelling mixer 
technology and low-loss 



WORLD TIME 
WATCH 

the first microprocessor watch 
made especially for hams 

24 hr. timer 

microprocessor 
water resistant 

solar assist 

New Low Price 
—$59.95 

The HAM-1 functions include local time, 
world time, (G.M.T. too) count-up and 
count down chronometer, day, month, 
date, alarm and hourly chime. It's ideal 
for log-keeping, DX time conversion and 
10 minute I.D. timing. The HAM-1 fea-
tures a high contrast Seiko display and 
solar cell battery assist. Battery life is 
better than 4 years. The HAM-1 is water 
resistant to 20 meters, the case is 100% 
solid stainless steel and the crystal is 
scratch resistant mineral glass. The HAM-
1 is rugged and durable and has a 1 year 
warranty. 

2 METER AMPLIFIER 
$39.95 

• 2 Watts In, 10 Watts Out • V.S.W.R. 
Protected • Can be Used for F.M. & S.S. 
B. • Led Status Indicators • Low Loss 
SO-239 Connectors • Current Drain Less 
Than 2.5A at 13.6 V.D.C. • Massive 
Heatsink • Built In T/R Switch 

TEMPO S-1 UPGRADE KITS 
$39.95 

Upgrade your early Tempo S-1 to cur-
rent  Production  Specifications,  kits 
include: • 450 M.A.H.  Battery Pack 
• New Case Assembly • All New Es-
cutcheons  • Spkr./Mic.  Jack  w/Dust 
Cap • New Earphone & Jack • P.C.B. 
and Parts for Easy Installation • Detailed 
Instruction Manual • For Radios With & 
Without T.T. Pad. 

Other Accessories Available: 

Spkr/Mic. Designed for S-1 's.  . $24.95 
Heavy Duty Belt Clip   7.50 
Flex Antenna  6.00 

To Order Call or Write to: 

ADVANCED COMMUNICATIONS 
INTERNATIONAL 
2411 Lincoln Avenue  L. 448 

Belmont, CA. 94002 U.S.A. 
1415) 595-3949 

Add $3.00 per order for shipping & 
handling. California residents add 6% 
sales tax. Visa, Master Charge accepted. 

NE W MFJ-3 1 2 VHF Converter lets you 

HEAR POLICE/FIRE CALLS 
and Weather Band on 2 meter rigs. Covers nearly all FCC 
allocated police/fire VHF-hi freq. (154-158 MHz). Direct freq. 
readout on synthesized, VFO 144-148 MHz FM rigs. 

Now with weather band coverage! 

Hear exciting police/fire calls, weather band 
maritime costal and more on your 2 meter rig! 
Scanning  rigs  become  police/fire  scanner 
This ingenious MFJ VHF Converter turns your 

synthesized or VFO 144-148 MHz FM rig into a 
hot police/fire receiver (154-158 MHz) with direct 
frequency readout on your rig. 

Receive weather plus more on 160.164 MHz. 
Feedthru allows simultaneous scanning of both 

2 meters and police/fire band. No missed calls. 
Enjoy all benefits of your rig such as squelch, 

excellent sensitivity, selectivity, stability, limiting, 
AM rejection. For handhelds. too. 
Two MOSFETS (tuned RF amp, mixer), bipolar 

crystal oscillator gives excellent performance. 
Bypass/off switch allows transmitting. Won't 

Ourn out if you transmit (up to 25 watts) with 
V nverter on. Low insertion SWR 

Scanning rigs become 
police/fire scanner. 
Direct freq. readout on 

synthesized and VFO rigs. 

'5995 
"On" LED. 9 18 VDC, SO 239. Mtg bkt. 3x4x1" 
MFJ-311, S49.95. Like MFJ-312 less WX band. 
Order from MFJ and try it — no obligation. If 

not delighted, return it within 30 days for refund 
(less shipping). One year unconditional  guarantee  
Order today. Call toll free 800-647-1800. Charge 

VISA, MC or mail check, money order for $59.95 
for MFJ 312. $49.95 for MFJ-311 plus $4.00 
each shipping/handling. 
Enjoy exciting police and fire calls, order now. 

CALL TOLL FREE ... 800-647-1800 
Call 601 323 5869 for technical information, or. 
der/repair status. Also call 601-323,5869 outside 
continental USA and in Mississippi.  ,,47 

MFJ ENTERPRISES, 
INC ORPORATED 

Box 494, Mississippi State, MS 39762 

N.g1/4. 
tO"‘-

2 Meter 
"All Mode" 
Amplifiers 
FM - SSB - CW 

8108  10 W. in = 

81016 10 W. in — 

83016 30 W. in = 

B 2 3 2 W. in = 

80 W. out 

160 W. out 

160 W. out 

30 W. out 

These amplifiers, except 823, 

amps. The B108 and B1016 may be used with HTs 

or transceivers. They will key with 1 Watt input. 

C  YEAR 
j  WARRANTY 

NEW for 220! 
C22 AMPLIFIER 
All-mode/2W in — 20W out 

200M W to 5W Drive 

$179.95 

279.95 

239.95 

89.95 

hove built in RX pre-

( • 

--,r10808111,140„._ 

0 11511111111111111 4 11 

s8995 

C106 AMPLIFIER 
SSB, FM, CW 

lOW in — 60W out 
2W in — 30W out 

Dual Purpose 
for HT or 

RC - I Remote Control  $24.95  Xcvr! 
SEE YOUR NEAREST DEALER FOR INFORMATION 

MIRAGE COMM EQUIP, INC. • P.O. BOX 1393 • GILROY, CA 95020 • 

s199" 

(408) 847-1857 
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front-end filtering will pro-
vide good image rejection 
and sensitivity. 
The portable equipment 

receive band is placed at 
the low end of the new 
spectrum, causing the im-
age frequencies to be 
thrown into the avionics 
(DME, TACAN) band in-
stead of the new cellular ra-
diotelephone band. Since 
the smaller mobile trans-
ceivers have less room for 
cavity filters, that can be 
implemented more easily in 
fixed-retransmission sites. 
The ATV repeater-output 
spectrum is also located at 
the same end of the band as 
the FM voice repeater so 
that the two types of re-
peaters can be easily co-lo-
cated. Point-to-point ser-
vice for low-band repeater 
linking, packet-transmis-
sion techniques, and radio-
command systems would 
be placed at the high end of 
the band. 
Space has been reserved 

at the lower end of the band 

for weak-signal modes, SSB, 
and CW, as is common on 
the lower VHF and UHF 
bands. This 600-kHz swath 
allows for many 3-kHz side-
band voice channels for tro-
pospheric-scatter, moon-
bounce, and meteor-scatter 
experiments. Initial experi-
ments may be carried out 
with little more than a re-
turned 451-451.30-MHz 
commercial FM transceiver 
driving a varactor doubler 
for CW transmission. From 
past experience with both 
listening and operating on 
the other bands above 30 
MHz, this will provide plen-
ty of weak-signal spectrum 
space for the foreseeable 
future. 

Conclusion 

Techniques and equip-
ment for the new amateur 
band from 902-928 MHz 
have been discussed. A 
band plan which tries to 
serve all users in the ama-
teur community has been 
proposed. Particular em-

TERM 

phasis has been placed on 
the need for fast-scan tele-
vision transmission spec-
trum since it appears that 
ATV mode has been 
nudged out of other re-
gions of the amateur spec-
trum. It is hoped that the 
discussion of the new UHF 
band will entice you to 
build or buy equipment 
and operate this frequency 
range no matter what your 
special interest is. With 26 
MHz of spectrum, there is 
room for everybody!• 
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a PPla* + TRS-130* 
TIRMINALL is a hardware and software system that converts your 
Personal computer into a state of the art communications terminal 
Terminall features simple connections to your comouter and redo 
plus sophisticated and reliable software 

Simplicity 

TERMINALL was designed from the outset to be easy to connect 
to your radio and easy to use Plug into your receiver headphone 
jack and copy Morse Code or radioteletne IffITTY) Plug into your 
CW key lack and send Morse Code Attach a microphone connec. 
or and send Baudot or ASCII RTTY using audio tones ttkFSK 
That's all there is to hooking it u0 
The software is loaded into your computer from disk or cassette 
Enter your callsign and the time and you will start receiving irn• 
mediately No settings or adjustments are necessary to receive 
Morse Code, its fully automatic .and it works, You may type your 
message while receiving or transmitting 
You will be on the air. Waiving and transmitting in any mode, in 
minutiae AS we said, TERMINALL is simple 

Moro for your money. 

• TERMINALL has the RTTY terminal unit . derhod and APSE 
'built in. This multi in a lower total cost 

 lo Morse r  ion. Si. stage active filter 
de▪ modulator copies the weak ones Auto adaptive Morse algorithm 
copes the sloppy Ones Received code speed displayed on status 
line 

• Outstanding documentation. Professionally written SO page 
use, rnor•ual contains step-by-step instructions 
111 Suits in. separate. multl.etego, active filter RTTY an 
demodulators. No phase lock loops RTTY demodulator has 170 
and either 425 or 1350 Hz shift-keyboard selectable • and uses either 
the panel meter or scope Outputs for easy tuning Corry the week 
Ones Copy the noisy Ones COW., tne lading ones 
• Built in crystal  controlled MSC Rock stable for even the 
most demanding VHF or HF eppiications A must on many VHF 
RTTY repeaters 

• Built in 110 or 220 coil AC Dower supply 
• Built in parallel printer driver eoftwore. Sm0Iy Etach a 
parallel ASCII 0,nter leg the EPSON MX.ES:11 to your printer pert 
10 Obtain narc1C00y in all modes 
• Multi level displays . allows examining and editing of historical 
text 
• Word wrapping. word mode editing, diddle, ignore carriage 
returns user programmable end of line sequence adjustable car-
riage wrath, multiple uSerrdefined WRU, transmit delay !fixed none 
or auto adeptivel. break mode and rhOre. 
• The all-in-o ne TERMINALL design makes it great tOr use on 
HP or VHF, Ham. Commercial, SWL or MARS , SWL's 
TERMINALL may be jumpered for either 425 or 1350 Ho reception to 
CODy news and weather services 

15 Day Money Back Trial Period 
on Factory Direct Orders 

ROTRONICS, inc.. 
1125N Golden State Rya 
Turlock. California 95380  DEPT 73 

The communications terminal that does it allImmom,  

System Requirements 
TERMINALL 11 Cc—m, rat ons urn" na for the TRS•8•1. •.• 
Rep,res a Mode • TFIS•130, 16K PAM and Levei II BASIC  - 
software on cassette and disk assembled and tested hardware ar,v 
an extensive instruction menu,' MN. 
TERMINALL ra Communications terminal tor the TRS•80 Mode, 
ill  Reouires a Mode III TRS.90. 16K RAM and Modem BASIC In-
c.u0eS Software on cassette and disk, assembled and tested hard-
ware and an extensive instruction manual MO. 
TERMINALL ts Communications terminal for the APPLE II Re-
Quires an APPLE II or APPLE II PLut with 4/3K RAM and disk Solt, 
ware is provided on disk in DOS 32 format Use MUFFIN utility to 
convert to DOS 33 format includes software on disk assembled 
and tested hardware and an extensive instruction manual M S 

TO ORDER (209) 634-8888 or 667-2888 
We are experiencing telephone ditticwties — Please keep trying 

•T RS-80 is a Registered Trademark of Tandy Corp 

Apple is a Registered Trademark of Apple Computer IfiC 
14  1 yr Parts Et Labor - Limited Warranty 
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"THE PROFESSIONAL TOUCH 

CO MES TO AMATEUR RADIO!" 

BP 3 automatically pri,ides a gentle high tie 

quency beep at the beginning of each transmis-

sion and a low beep at the end Virtually elimi-
nates "talk over"( Operates for up to one year 

on a single 9-V battery not supplied) Can be 
directly interfaced to any transceiver which is 
keyed by grounding the PTT line the FIT line 
voltage must be positive, not greater than 24 

VDC, nor the current greater than 100 ma I 
Works with virtually all modern gear You've 
heard it. now you can have it," 

"ADD THE BEEP!" 

standard 4 pui oulinecto,  39.98 pp 
flP 313 As above except without 

connectors Add your own  38.98 pp 
13P 3C Circuit board version for 

custom installation  99-98 pp 
All units assembled tested 011 •- . 
add 6% Salm Tax' 

L3148 Dcri lanve • Dayton Orma 45418 FfI5 CPN INC 

MFJ RF NOISE BRIDGE 
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  • Upanded 
capacitance range  • Series Bridge 

210  X,  XL 

MFJ RF NOISE BRIDGE 
Mode , 10, J 202 

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 p1) gives unparalleled im-
pedance measurements, 1 to 100 MHz. Simple to 
use. Comprehensive computer proven manual. 
Works with any receiver or transceiver. SO-239 

connectors. 2 x 3 x 4 inches. 9 volt battery. 
Other uses: tune transmatch; adjust tuned cir-

cuits; measure inductance, RF impedance of ampli-
tiers, 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 unconditionady 
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 
der/repair status. Also call 601 323-5869 outside 
continental USA and in Miy;rscippi 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 j 

** * * * *** * * *It* ** * * * * * * * * * * * * * * * ** ** * ** ** * * ** * ** * * * * ** * * * * * ** ** ** * * * * * * ** *ar * ** * * * * ** * 

2300  M Hz  V A RI A B L E  D O W N C O N V E R T E R 
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ANTENNA KIT  PARTS  CONVERTER 
sises c . KIT 

$1685 
.32 WASHERS 

31 SPACERS 
MOUNTING BRACKET 

6" RG 174 COAX 
'F' CONNECTOR  • 35" ROD 

61/2 " x 4" P.V.C. PIPE 
2 DRILLED END CAPS  • HARDWARE 

POWER SUPPLY 
KIT 

vises 
POWER TRANSFORMER 
COURSE TUNE POT, 
FINE TUNE POT. 
3 'F' CONNECTORS 
RESISTORS & CAPS 
LED WITH HOLDER 
TERMINAL STRIP 

P.C. BOARD 
RF CHOKE 
KNOB 
WIRE 
2 SWITCHES 
4 DIODES 
LM 317 REG. 

WOOD GRAIN CABINET WITH SILK 
SCREENED front and back $10.95 Extra 

BUILT POWER SUPPLY  $34.95 

Complete 
Down Converter 

System 
INCLUDES 

ANTENNA KIT 
POWER SUPPLY KIT 
CONVERTER KIT 

SPECIAL $49.95 

QUANTITY 
DISCOUNTS 

Any Price in Adv. 
10 pcs 
25 pcs 
50 pcs 
100 pcs 
1000 pcs 

12 % off 
18 % off 
25 % off 
30 % off 
35 % off 

No Mixing for 
Quantity Discount 

Converter P.C. Board 
Plated through holes 
for stability  $4.95 
Power Supply 
P.C. Board  2.95 
MRF 901  2.00 
NE02135  4.95 
2835 Diodes   .95 
.001 Chip 
Caps.   10/ 3.95 
Choke Set of 4 1.95 
LM 317 Regulator 1.25 
'F' Connectors 
Chassis   .50 
Wall Transformer 
12 VAC 700 MA 4.95 
'U' Bolt  95 
BALUN 
75 to 300 ohm  1.95 
BALUN 
for rabbit ears .2.95 
*RG 59/U COAX 

WITH CONNECTORS 
FACTORY MADE 
100 Ft.  $17 50 
50 Ft.  9.50 
25 Ft  575 
3 Ft  250 

P.C. BOARD  PRE-DRILLED 
SOLDER PLATED WITH 
PLATED THROUGH HOLES 
FOR A MORE STABLE PIC-
TURE. 

. 21 57 ficiT TRFirqi.•. 

3 -MRF-994-fifiAttS4 -
2  HP 2835 Diodes 
6  .001 Chip Caps. 
9  Resistors 
4  Prewound chokes 
1 Electrolytic Cap. 
1  Pre Made Probe 

********** 
*WIRED P.C. BOARD TEST-
ED, READY TO CONNECT TO 
CAN WITH PROBE & CABLE 
CONNECTOR ATTACHED. 

$24.95 

We will tune conver-
ter board for $12.50 
trouble shoot 
add  7.50 
trouble shoot 
power supply .$12.50 
plus any parts needed 

We will accept collect calls for orders only on Visa and Master Card 
No C.O.D. Orders 

To Order Call 1 117 255 7776--For information call 317 291 7262 

Complete Kit Weighs 5 pounds. Please odd Sufficient Postage 

6950 NORTH MICHIGAN ROAD 
INDIANAPOLIS, IN 46268 

ELECTROMC 
Rninsow 
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look here 
Free UPS shipping 

on orders over 

$100.00 

2 locations open Mon-Sat 
10 am 'til 6 pm 

Thurs & Friday 'til 9 pm 

call toll free:nights 

1-800-231-3057 
(TEX. RES. Call Collect 7-1 0 PM CT, 

M. W.F. 1-713-721-7920) 

days 1-713-658-0268 

YAESU  FT1    2395.00 
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  8COA 1+ Rebate)  749.00 

400A I+ Rebate)  675.00 
KIM  KT34XA   469.00 

KT34A   309.00 
144-14816C ... 89.95 

DRAKE  1R5   995.00 
TR7A   1495.00 
R7A   1450.00 

AEA  CKI   115.00 

CK2   89.00 

MBA- RO   269.00 
MBA-RC  349.00 
KWM380 .... 2795.00 ROCK WELL 

COLLINS  HIS/N, Mods   
Accessories 10% Off List 

KEN WOOD Complete Line ... Call 

AM PH E NOL Silverplate PL259 . 1.00 
SAXTON  450 OHM Open Wire 

Ladderline .. 20C/ft 
BELDEN  9405, 8214, 9258, 8267 

9251 RG 8A/U 45 Cift 

HAL  CWR685A 
+ Keyboard  875.00 

CT2100   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  F9F1'. 9 EL 2 Meter 30.00 

KANTRONIC Minireader.   249.00 

MicroRTTY   249.00 
ANTIQUE  Rare Tubes   Call! 
MOSLEY  Antennas   Call! 

V 45 

MASTERCARD VISA 
All prices fob Houston except where indicated Prices 
subject to change without notice, all items guaranteed 
Some items subject prior sale. Texas residents add 6% 
tax. Please add sufficient postage, balance collect 

21 1  [] Z 
Electronics Supply 
1508 McKinney 

Houston, Texas 77010 

MOBILE CONNECTION 

KEN WOOD 

R. L. DRAKE _ 
icom 

11,11-TE NI -T EC 
Vilagg(CD 
I F j AND MORE! 

CALL FOR QUOTES 

HD73 ALLIANCE 
$99.95 

TR8400 KENWOOD 
$385.00 

3TBA HUSTLER 
$189.95 

MFJ 989 
$269.95 

VISA 

Mich. res. add 4",, 

c  HAM 
RSE SHACK 

2 locations 
1207 W. 14 Mile Road, Clawson MI 48017 

313435-5660 
31155 Plymouth Road, Livonia MI 48150 

313-522-4232 

Introducing 

YOUR OWN 

AUTOPATCH FOR 

SIMPLEX OPERATION 

ONLY 

$ 1 6995 KIT 
Wired and Fully Tested 

$219.95 • Shipping $3.50 
•41 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") 

• STATE OF THE ART 
CIRCUITRY 12-16 V.D.C. 

• ADJUSTABLE ACTIVITY TIMER 

• EASY INTERFACING with radio audio 
& squelch circuit 

• SINGLE DIGIT CONTROL 
(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  21 
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GOTHAM 
ANTENNAS 
(305) 294-2033 

SMALL LOT TRAP DIPOLES 

MODEL  BANDS  LGTH 
TSL 8040  80.40  78 
TSL 4020  40.20.15  40' 

SMALL LOT SHORTENED DIPOLES 

SL 8010  80.40.20,  75' 
15.10 

SL 160  160  130' 
SL 80  80  63' 
SL 40  40.15  33' 

ISA 

•••• 417 

PRICE 
$49 95 
547 95 

559 95 

536 95 
$35 95 
$34 95 

FULL SIZE PARALLEL DIPOLES 

FPD 8010  80.40.20.  130. S49 95 
15.10 

FPD.4010  40 20 15.10  63  544 95 

NEW, PORTABLE VERTICAL. IDEAL FOR 

APARTMENTS. CAMPING, TRAILERS. 

Folds to 5' Pacliage No Radials. Required 
Fully Assembled Full Legal Limit 1 1 VSWR 

MODEL  BANDS  HGHT  PRICE 
PV 8010  80 10  13  S59 95 

PROVEN DESIGN GOTHAM ALL BAND 

VERTICALS 

V160 

V80 

V40 

160.80.40.20. 
15.10.6 
80.40.20 
15.10.6 
40.20 15.10.6 

23 

23' 

23 

539 95 

537 95 

$35 95 

FAMOUS GOTHAM OUADS 

2 Elements — 3 Bands Complete S119 95 

CHAMPIONSHIP GOTHAM BEAMS 

Full Size Complete born 579 95 
DEALER INQUIRIES INVITED 

CALL OR SEND LARGE SASE FOR CATA 
LOG Shipping Dipoles 11 Verticals 
S2 50 USA:S7 00 Canada: $500 FPO. APO 
Beams di Quads Shipped UPS or Freight 
Collect Fla add 4°. Sales Tax 

1415 First St. • Key West, FL 33040 

Hi 
LB-VHF-UHF REPEATERS SOON TO BE FCC TYPE ACCEPTED 

MFJ-1200 GENERAL PURPOSE 

CW Computer Interface 
Connects computer to transceiver. Converts received audio 
to TTL/RS-232. Allows computer to key transmitter. For 
use with your computer and CW Keyboard/Reader program. 

&IF! CV. cuMPUTLFt INTEHFAcE 

A personal computer with an appropriate 
program can give you a complete and very ver-
satile CW Keyboard/Reader. But you still need 
interface electronics to provide compatible signals 
between your transceiver and computer. 
The MFJ-1200 CW Computer Interface pro-

cesses (noise limits, filters, detects, post filters. 
shapes, level shifts) the received CW audio from 
your transceiver to provide a clean computer 
compatible TTL or AS 232 level. 
It also takes the keyboard generated CW 

(TTL or RS-232 output levels) from your computer 
and drives high voltage keying circuits to key 
your tube or solid state transmitter (-300 V. 
10 mA max: + 300 V. 100 mA max). 
Has tuning, transmit, and "ON" LEDs. Reverse 

normal switch inverts output level to computer. 
switch. 6x1 3/4 x3 in. Black, eggshell white 

Allo ws your rig to 

"talk C W" to your 

co mputer and vice versa. 

'6995 
aluminum cabinet. Requires 6-9 VAC or 110 VAC 
with optional AC adapter. MFJ-1309AC. $9.95 
Order from MFJ and try it — no obligation. If 

not delighted, return it within 30 days for refund 
(less shipping). One year unconditional guarantee  
Order today. Call toll free 800-647-1800. Charge 

VISA. MC or mail check, money order for $69.95 
for MFJ.1200 plus $4.00 shipping and handling. 
Use this MFJ-1200 to enjoy your computer as 

a CW Keyboard/Reader. Call MFJ or see dealer 

CALL TOLL FREE ... 800-647-1800  
Call 601.323.5869 for technical intomidtion. or 
der/repair status. Also call 601.323.5869 outside 
continental USA and in Mississippi.  .0047 

ENTERPRISES, 
INC ORPORATED 

Box 194  SLite MS  

Pro M k II 
/ 1 5  AMATEUR DISCOUNTS AVAILABLE 

SUPERIOR RECEIVER AND TRANSMITTER SPECIFICALLY 

DESIGNED FOR REPEATER SERVICE. 

11 112  X4--L rix 

ADJUSTABLE TRANSMITTER PO WER. FROM 1 TO 25 WATTS 
MINIMUM OUTPUT WITH EXTREMELY COOL OPERATION  — 
AUTOMATIC BATTERY BACK UP SYSTEM CAPABILITY WITH 
BATTERY CHARGING AND REVERSE POLARITY PROTECTION. 
— NO W WITH A FULL COMPLIMENT OF INDICATORS AND STA-

TUS LIGHTS — 100°  DUTY CYCLE — ADV A N CE D REPEAT-
ER SQUELCH SYSTEM NO CHOPPING, POPPING, OR ANNOY-
ING REPEATER KEY UPS DURING LIGHTNING STORMS. — DIE 

ALUMINUM R F ENCLOSURES — SMALL SIZE 5'4 X 19 X 
HIGH QUALITY LONG LIFE DESIGN 

Hi Pro RECEIVER AND TRANSMITTER 
- - itttli. 

e. 

SMALL SIZE 
3 7/8 x 6 1/8-

LOW COST 

: 46 

4r • 

HI PRO TRANSMIT'ER 
DESIGNED FOR REPEA"ER 
SERVICE WITH EXCELLENT 

AUDIO. STABILITY, 
HARMONIC REJECTION. 

AND LOW 
SIDEBAND NOISE 

ADJUSTABLE 
POWER 

OUTPUT — 
UP TO 5 WATTS 

FROM THE 
EXCITER BOARD 

COOL OPERATION 

THIS EXCITER IS USED TO DRIVE THE HI PRO 25 WATT 
POWER AMPLIFIER AND BOTH ARE AVAILABLE KIT 
OR ASSEMBLED 

MAGGIORE ELECTRONIC LAB. 

NOW USED IN ALL HI PRO REPEATERS 
ALSO AVAILABLE IN KIT FORM 

HI PRO RECEIVER 
THIS RECEIVER IS THE 
HEART OF THE REPEATER 
AND BOASTS SUPERIOR 
SOUELCH ACTION NEEDED 
FOR THIS TYPE OF 
SERVICE EXCELLENT 
SENSITIVITY, STABILITY 
AND SELECTIVITY 

USE THIS RECEIVER 
TO REPLACE THAT 
TROUBLESOME RECEIVER 
IN YOUR PRESENT 
REPEATER EASILY ADAPTS 
TO ANY SYSTEM 

SMALL SIZE 
3 718 y 1/8-

• Lir COST 

WRITE FOR COMPLETE SPECIFICATIONS ON OUR 
FULL LINE OF ACCESSORIES AND LOWER COST  TELEX: 
HI PRO MK I REPEATERS  499-0741 -MELCO 

590 SNYDER AVE.  PHONE 215-436-6051 
WEST CHESTER, PA. 19380 
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e  e 
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TRAC*ONE + DELUXE 
CMOS KEYER 

$119.95 
Features:  Model TE-464 
rue LW signal reproduction —Single signal recei 
1,on 

' Removes all OHM and ORN 
' Digs out CW signal, decodes it with Phased Lo/ 
Loop Tone Decoder Men reproduces it with 1w 
Liperator control over Gain. Freq. Tone. Delay. 
All controls on front panel 
• Freq control variable 300 Hz to 2500 Hz will mat, 
rily rig. 

LED flashes during decoder operation 
'Operates in line with rig audio—leave in line or, 
OFF/BYPASS 
' Built in speaker 

' Headphones tack rear panel 
'Battery or AC-adaptor. 9VDC operation 

PL US: 
• e CMOS Keyer —"State-of -the.art" CMOS cur 
rAritry 
'Self-completing dots and dashes 
• Both dot and dash memory 
'Iambic keying with any squeeze paddle 
• 550 w.p.m 
'Speed. Volume, Tone. Tune and Weight controls 
'Sidetone and speaker 
'Semi-auto switch for bug or straight key 
'Deluxe quarter-inch lacks for keying and output 

'Keys grid block or solid state rigs 

TRAC*ONE CW 
PROCESSOR 

$89.95 
Features:  Model TE 424 

.nal reproduction—Single signal recep 

' Removes all OHM and ORN 
' Digs out CW signal, decodes it with Phased Lock 
Loop Tone Decoder then reproduces it with full op. 
erator control over Gain, Freq, Tone. Delay 
' All controls on front panel 
Freq control variable 300 Hz to 2500 Hz will match 
arty rig 
LED flashes during decoder operation 
'Operates in line with rig audio—leave in line on 

OF  
' built-in speaker 
Headphones lack rear panel 
• Battery co AC adaptor. 9 VDC operat,on 

SEND FOR BROCHURE ON OUR FULL PRODUCT LINE 

ELECTRONICS, INC 
1106 RAND BLDG. 
BUFFALO. NY 14203 RAC (716) 852-8188 

NEW... $139.95 

POWER MEASUREMENT 
AT 13 8V DC 

100 

90 

ao 
70 

5 60 

so 
o 40 

30 

220 
10 

2 METER 90 WATT OUTPUT 
AMPLIFIER WITH 18 DB GAIN PREAMP 

Model 90PL  $1 en nc* 
FOR ONLY  JO.OU 

2 3 4 5 6 7 8 9 10 

POWER INPUT N WATTS 

PO WER CHART 

FACTORY DIRECT  PLUS SHIPPING 

• FREQUENCY range 144  148 MEN 
• OPERATION FM or SSB (completely linear) Class 481 

• RF DRIVE 1 to 30 watts 

• KEYING RF activated with high quality relays 
• SSB operation built in delay 

• POWER REQUIREMENTS typical 10 watts drive. 13 amps at 138 VDC 
• IDLE current 20 nulls 

• MOBILE or FIXED operation 
• PREAMP 1808 gain minimum 

• NOISE FIGURE less than 1 5 DB 
• PREAMP KEYING independent — separately RF activated relays 
• CONSTRUCTION wrap around aluminum heat sink 2 pieces 
360 degrees cooling 

• SIZE 7"rwl o 6"(d) e 3-1h1 — WEIGHT 3 lbs 9 ots 
• IMMEDIATE SHIPMENT 

SPECIAL OFFER $99n95* 
Matching Power Supply  PLUS S—IPPIN 

15 AMP SUPPLY wi 13 lbs size 8"(w) a 5-iht 
IMMEDIATE SHIPMENT 

ALL PARTS AND LABOR WARRANTED ONE FULL YEAR 

VJ901,1 Amplifier $13995 plus $3.00 stripping 

V,I15 POWER Supply $99.95 plus $7.00 shipping 

*PliCif 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 

NEW 
MORSEMATICTm 
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 MM-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  $14.95 
Model ME-2 Memory Expansion (2000 Total Morse Characters)   $39.95 

If you have hef1tated 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:  New Jersey's Largest Ham Store 

AEA 
Brings you the 
Breakthrough! 

Radios Unlimited 
1760 Easton Avenue 
Somerset, N.J. 08873 
(201) 469-4599 
(800) 526-0903 
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4Itr 

$274 

HAZER 
1( X ) OLD -- -TOO SC/VED— R X ) TIRED 

TO CL1\113? 

• ILAIsE OR LOWER ANTENNA TO (iILOCND 
LEVEL 

• SIMPLE AND EASY TO INSTALL AND LSE 
II MADE OF (1061 STILL  ALL INIINL IM 
• FOR ROHN 20 AND 2ri TOWERS 
• COMPLETE WITH WINCH, CABLE, HAR M AI 

INSTR1 ICTIONS 

V 816-882-2734 
\ 

1,1) po\  

).\\  \ 

\  AVIR. 0.. TT A R )R„.\.\:1  )'1IN( I t DEP 

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

NEW 
M•500 
ASR 
from 

INFO-TECH 

$1475.00 
(with 12" Monitor) 

$180.00 
MEMORY EXPANSION BOARD 
(10K of Memory) 

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

WRU, mailbox, real time clock, large running 
buffers, buffers for printers, basic word pro-
cessing for on-screen editing. full and half 
duplex, cassette tape interface, split screen 
formats. ASCII or Baudot printer outputs. auto-
start, push to talk, accessory switches, provi-

(contains mailbox systems) 

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

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

Order direct or from these dealers 

Carlton 
5640 S W 116th Ave 
Miami. Florida 33173 
(3051 271-3675 

Colmay Products 
14903 Beachview Ave 
White Rock. B C .Canada V4B1N8 
(604) 536-3058 

Diana Amateur Radio Supply 
212 48th St 
Rapid City. South Dakota 57701 
1605) 343-6127 

Electronic Equipment Bank 
516 Mill St 
Vienna, Virginia 22180 
(7031 938-3350 

INFOliTECH  ELECTRONIC EQUIPMENT 

Manufactured by 

DIGITAL ELECTRONIC SYSTEMS, INC 
1633 Wisteria Court • Englewood Florida 33533 
813-474-9518 

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

Global Communications 
606 Cocoa isles Blvd 
Cocoa Beach. Florida 32931 
1305) 783-3624 

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

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

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

N & G Distributing 
7201 NW 12th Si 
Miami, Florida 33126 
1305) 592-9685 7111 a' 7" 

Radio World 
Terminal Building 
Oneida County Airport 
Oriskany. New York 13424 
1315) 736-0470 
1-Boo-448- 9338 

Ray's Amateur Radio 
1590 U S Highway 19 South 
Clearwater Florida 33516 
(813) 535-1416 

Universal Amateur Radio 
1280 Aida Dr 
Reynoldsburg, Ohio 43068 
(614) 866-4267 

IMRI KEYERS 
Uses Curtis 8044 IC. Iambic 
operation, dot-dash memo-
ries, weight control, solid 
state keying. RF proof. 

00 4411111111111111.111111111 

100.000 '79" 
The MFJ-408 Deluxe Electronic Keyer ',ends 

iambic, automatic, semi automatic. manual. Use 
Aueeze. 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, jarn-proof spacing, instant start. RF proof. 
Solid-state keying: grid block, solid state xmtrs 
Front panel controls: linear speed, weight. 

tone, volume, function switch. 8 to 50 WPM. 
Weight control adjusts dot-dash space ratio: 

[flakes your signal distinctive to penetrate ORM. 
Tone control. Speaker. Ideal for classroom. 
Function switch selects off, on, semi-automatic/ 

manual. tune. Tune keys transmitter for tuning. 
Uses 4 C-cells. 2.5 mm jack for power (6-9 

VDC) Optional AC adapter MFJ-1305. $9.95. 
Eggshell white, walnut sides. 8x2x6 inches 
MFJ-406, $69.95, like 408 less speedmeter. 

. 1 ,.. ... gel " ti 

I '49'5 AV% 
"MEV 

New MFJ-401 Econo Keyer II gives you a 
reliable, full feature economy keyer for squeeze. 
-,ingle lever or straight key. 
Has sidetone, speaker, volume, speed, internal 

Neight and tone controls. Sends iambic, auto-
matic, semi automatic, manual. Tune function. 
Dot-dash memories. 8 50 WPM. "On" LED. Use 
1)V battery, 6 9 VDC, or 110 VAC with optional 
AC adapter. MFJ 1305. $9.95. 402x3V2". 
Reliable solid state keying. Keys virtually all 
.olid state or tube type transmitters. 

• 

• •  'IR ON " 

. .11 •••••••    

MFJ-405'Econo Keyer II. Same as MFJ 401 

$ 6495 
tiut has built in single paddle with adjustable 
travel. Also lack for external paddle. 40203I/2" 

Optional: Bencher Iambic Paddle. $42 95. 
110VAC adapter. MFJ 1305, $9.95 Free catalog. 

Order from MFJ and try it. If not delighted. 
return within 30 days for refund (less shipping) 
One year unconditional guarantee. 
Order yours today. Call toll free 800-647-1800. 

Charge VISA, MC. Or mail check, money order 
Add $4 00 each for shipping and handling. 

CALL TOLL FREE ... 800447-11110 
Call 601 323 5869 for technical information, or 
der/repair status. Also call 601 323 5869 out 
side continental USA and in Mississippi. s.,47 

MFJ ENTERPRISES, 
INCORPORATED 

r See List of Advertisers on page 114 

V ox 494, Mississippi State, MS 39762 1 
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Crime-Stoppers' Textbook 
rules of thumb for would-be gumshoes 

Robert C. Diefenbach 
2402 Lauderdale Drive, NE 

Atlanta GA 30345 

No one seemed to 
notice the tan car that 

stopped at the quiet corner 
only long enough to drop 
off a tall, casually dressed 
young man.  As the car 
drove unhurriedly away, 
the young man began walk-
ing past the neatly trimmed 
yards looking—carefully 
looking—at each house as 

he passed. No one seemed 
to notice. 
But the driver of the car 

with amateur radio tags did 
notice, and a few minutes 
later also noticed the same 
tan car stopped in the 
shade of a clump of low 
pine trees in a nearby 
church parking lot. The 
car's hood was raised. Its 
driver, standing in front 
with one foot resting on the 
bumper, was making some 
unseen adjustment to the 

B. M. Gray II. 
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idling engine. He appeared 
impatient as he glanced at 
his wristwatch. 
Driving past the parking 

lot, the ham noted the 
dented left front fender on 
the tan car and the driver's 
blonde hair and blue foot-
ball-style jersey. And more. 
By the time he pulled his 
car to an easy stop midway 
down the next block and 
reached for the micro-
phone clipped to the dash-
board, he knew exactly 
what he would say to the 
police dispatcher. 
It took only moments to 

place the call through the 
repeater phone patch. 
The dispatcher's voice 

was crisp. "Police emer-
gency." 
"I want to report a suspi-

cious car and persons on 
Thomason Drive. I suspect 
they are planning a bur-
glary." 
"Stand by." 
There was nothing re-

markable about this series 
of transmissions or others 
like it, heard infrequently 
on the amateur and busi-
ness radio bands, except 
that they are heard very in-
frequently in proportion to 
the potential criminal activ-
ities witnessed by drivers of 
radio-equipped vehicles. 
Law-enforcement agencies 
wish fervently that there 
were more civilian radio 
exchanges like this one. 
They need all the help they 
can get. 
There are only 2.1 full-

time law-enforcement offi-
cers per 1000 US citizens, 
according to the latest 

figures released by the Fed-
eral Bureau of Investiga-
tion. These men and wom-
en do their best in the 
face of an alarming in-
crease in serious crime, 
but they are, as a group, 
vastly overworked. Since 
1971, property crimes (bur-
glary, larceny-theft, and 
motor-vehicle theft) have 
shot up 54 percent nation-
ally. Violent crimes (mur-
der, forcible rape, and ag-
gravated assault) have risen 
60 percent. In just one year, 
from 1979 to 1980, burglar-
ies and robberies rose 14 
and 18 percent, respec-
tively. 
As federal, state, and lo-

cal governments tighten 
their belts in the current 
wave of budget and tax re-
visions, there is not likely to 
be much—if any—increase 
in the number of profes-
sional crime fighters in 
most jurisdictions. There is 
a clear and growing need 
for appropriately-con-
trolled civilian involve-
ment. 
Special Agent Edward J. 

Tully of the FBI points out 
that "there has been a ten-
dency for civilians to forget 
their responsibility for ef-
fective law enforcement. 
Clearly, police departments 
cannot do the job alone." 
Tully is acting academic 
dean of the FBI Institute in 
Quantico, Virginia, where 
police officers from cities 
of all sizes are trained 
alongside federal and state 
agents and policemen and 
-women. "Citizens with ac-
cess to mobile two-way 



radios, or ham radio oper-
tors, can be of significant 
assistance," he said. 

Sanford H. Smith, a lead-
ing national figure in public-
safety communications, 
agrees wholeheartedly. 
"The present trend in our 
country is towards self-
help. Increased citizen in-
volvement in law enforce-
ment is a natural part of 
that trend." Mr. Smith is 
Director of Communica-
tions for the city of Greens-
boro, North Carolina, presi-
dent of the Land Mobile 
Communications Council, 
and immediate past-presi-
dent of the Associated Pub-
lic Safety Communications 
Officers, Inc. "When we 
feel we have done some-
thing for our community 
and our fellow men, there is 
a huge personal reward," 
he adds. 
When the FBI and any 

other law-enforcement 
agency solicit civilian help, 
they are definitely not sug-
gesting that the civilians 
"play policeman." That is 
the very last thing authori-
ties want and is probably 
the best way a civilian 
could pick to become a 
part of the problem instead 
of the solution! What is 
wanted and needed is re-
sponsible, reliable observa-
tion and reporting of poten-
tial or actual criminal activ-
ities, and NOT vigilantism 
or other unauthorized di-
rect involvement. 

Professionals in law-en-
forcement communica-
tions—"sworn" officers 
and civilians alike—agree 
that radio-equipped volun-
teer observers' reports are 
valuable. They stress that 
these reports are more valu-
able when the observers 
have been trained, even 
minimally, by their local 
police departments. 

The concept is endorsed 
by The Crime Prevention 
Coalition, a group of almost 
50 prestigious national or-
ganizations whose com-
bined efforts are behind the 
multimillion dollar "Take a 

Bite Out of Crime" advertis-
ing campaign. B.M. Gray II, 
Director of Crime Preven-
tion, says, "Surveillance by 
drivers of two-way radio-
equipped vehicles could be 
one of the most useful citi-
zen involvements in pre-
venting crimes, particularly 
street crimes, from occur-
ring. Drivers whose radios 
give them the ability to no-
tify and communicate with 
the police without leaving 
their vehicles—whether 
amateur radio hobbyists or 
commercial drivers—can 
be a definite asset." 

Why the need for train-
ing? It sounds simple 
enough: If you see some-
thing unusual or suspicious, 
call the police. That's the 
basic idea, all right. But 
when is something unusual 
or suspicious? What should 
be reported. How should it 
be reported? Police-direct-
ed training is the most reli-
able source for answers spe-
cific to each community's 
needs and resources. 

Most police departments 
are anxious to work with 
local citizens who express 
interest in helping them. A 
letter to the office of the 
Chief of Police, volunteer-
ing to help and asking to be 
trained, is a good way to 
start. You might attach a 
copy of this article as a way 
of introducing the subject. 

The amount of training 
police departments can 
provide—from informal ad-
vice through classroom 
presentations—varies wide-
ly, depending upon the re-
sources available. Under-
standably, most depart-
ments will devote more at-
tention to training requests 
that represent bigger poten-
tial payoffs—larger num-
bers of reliable radio-
equipped observers on the 
streets. Several ham radio 
clubs or repeater groups, or 
the owners of several small-
er firms which operate 
radio-equipped vehicles, 
can effectively combine 
their initial contacts with 
the police. 

4‹.°  

Sanford H. Smith. 

What Is Unusual or 
Suspicious? 

Deciding what is unusual 
or suspicious enough to re-
port to the police calls for 
subjective, case-by-case 
judgment. It is easy to err in 
either direction: reporting 
inconsequential observa-
tions or failing to report 
meaningful ones. Detective 
Jerry Jaquenta KA4NIA of 
the Boca Raton, Florida, 
Police Department bur-
glary squad, voices the 
opinion of most law-en-
forcement professionals. 
"We would far rather get a 
dozen or more false 
alarms—calls reporting 
what turn out to be entirely 
innocent events—than risk 
missing the one call that 
does involve crime. If there 
is reasonable doubt, call!" 

Detective Jaquenta lists 
these examples among ob-
servations he thinks should 
be reported: persons—such 

as obviously truant stu-
dents—who are obviously 
out of place where they are 
observed, perhaps with a 
screwdriver or gloves stick-
ing out of a pocket, some-
one knocking at the front 
door and moving to the rear 
of a house when there is no 
answer, and occupied cars 
or trucks parked in conceal-
ment. 

"But don't be guided on-
ly by a person's appear-
ance," cautions Sanford 
Smith. "It is a subject's ac-
tions that will usually tip off 
a good observer." Persons 
who seem to be hiding, or 
showing nervousness while 
loitering, are high on 
Smith's list of significant 
observations. 

"Any sort of violence 
should  be  reported 
quickly," adds David N. 
Wise N8CNY, veteran chief 
of the Michigan State Po-
lice Department's twenty-
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David N. Wise N8CNY. 

seven communications dis-
patching locations. "Wheth-
er it is as obviously criminal 
as a robbery or only poten-
tially so—as in a street-
corner shoving match that 
looks as if it could become 
a fistfight — let the police 
know. But," he emphasizes, 
"do  it from  a safe 
distance!" Exposing your-
self to danger or violating 
the law yourself —for exam-
ple, following a speeding 
car—isn't just foolhardy. It 
is dumb! 
Police dispatchers, par-

ticularly in smaller jurisdic-
tions, soon learn whether 
regular callers are reliable 
observers or merely busy-
bodies If you remember 
the old tale about crying 
wolf, you will agree that it is 
best not to get the latter 
reputation. 

What Should Be Reported? 

Public-safety communi-
cations expert Sanford 
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Smith lists these four com-
ponents of an observation 
report, in the order in which 
they should be given to a 
police dispatcher. 
• What is being reported? 
Tell the dispatcher immedi-
ately. A robbery in pro-
gress? A suspicious person 
or vehicle? An accident? A 
fire? A potential suicide? 
Knowing what the basic 
problem is, the dispatcher 
can decide what public-
safety resources may be 
needed. Radio operators 
should know that most 
police departments would 
rather get several radio re-
ports of a serious traffic ac-
cident than not receive any 
because each passing radio-
equipped observer as-
sumed someone else had 
reported it. 
• Where is it happening? 
Give as accurate a location 
as possible. Include street 
names, nearby intersec-
tions, building numbers, 

and easily-recognized 
landmarks. 

• Who and where are you? 
The radio or telephone 
link between you and the 
police could somehow be 
broken. Give the police dis-
patcher your name, exact 
location, and a way that he 
or she can get back in touch 
with you if you are discon-
nected. This is especially 
important in bigger cities 
where several dispatchers 
are on duty at a time. Call-
ing back after disconnect-
ing, you may get another 
dispatcher and have to start 
your report all over again. 
Ham radio operators, 

and others who can talk to 
the police directly through 
repeater phone-patch facil-
ities, are not so easily re-
contacted if the patch 
times out or the connection 
breaks some other way. 
Hams should ask for help 
from another amateur mon-
itoring the frequency from 
a location with a telephone, 
and that telephone number 
should be given to the 
police dispatcher. If no one 
else is on frequency, think 
of some other way the com-
munications link might be 
re-established if it breaks. 
Be sure that you and the 
police department both 
understand how the re-
contact will be made. 
If the report is being 

made through a taxi, de-
livery service, or other busi-
ness radio dispatcher, that 
business dispatcher's phone 
number should be given to 
the police dispatcher. 
Some law-enforcement 

agencies will insist on re-
cording your identity—as 
much to discourage anony-
mous nuisance calls as to 
add to their record. Others 
will ask your name, but 
treat your report with equal 
seriousness whether you 
give it or not. While some 
radio operators may shrink 
from getting involved in an 
incident they observe by 
identifying themselves, 
they should realize that by 
giving their names they are 

assuring the police that 
they believe in the accur-
acy of their report. 

• What are the details? 
Your eyes may fool you. 
Simply being able to see all 
of the details that occur 
during an exciting, stressful 
event can be difficult. 
Under these circumstances 
we are all subject to a phys-
ical phenomenon called 
tunnel vision. As we con-
centrate intently on what is 
going on in the center of 
our visual field, we actually 
lose a great percentage of 
our peripheral—or side — 
vision. Being aware that this 
may happen to you will 
help you prepare to over-
come tunnel vision by mak-
ing a conscious effort to 
look around the central ac-
tion for important details. 
When describing per-

sons, follow this standard 
sequence. Leave out any 
item you do not know. 
1. Name 
2. Sex 
3. Race 
4. Age 
5. Height 
6. Weight 
7. Hair 
8. Eyes 
9. Complexion 
10. Physical characteristics: 
marks, scars, limp, etc. 

11. Clothing, from head to 
foot: hat, shirt, coat, 
trousers, socks, shoes. 
When describing vehi-

cles, start with the color or 
colors, then give the make, 
model, and as many give-
away markings—accessor-
ies, damage, etc.—as you 
can. The license number or 
any part of the number can 
be very helpful to the 
police. But stolen tags are 
commonly used by crimi-
nals, so an accurate descrip-
tion of the vehicle itself is 
just as important. 

How Should It Be 

Reported? 

To be useful, reports 
must be made calmly, 
clearly, and objectively. 
That may not seem too dif-
ficult when you are describ-



Legal Issues In Civilian Surveillance 
Does a radio operator step onto dangerous legal ground by 

making reports to the police? Can he or she be sued for 

slander? For false arrest? Not if the reports are accurate, ac-
cording to Lewis J. Paper, former Associate Counsel of the 
Federal Communications Commission, now in private prac-
tice in Washington, DC. "It would be difficult," he says, "to 
conceive a situation where simply reporting—accurately re-

porting—what is observed could expose the observer to any 
liablility." 
Attorney Paper recommends that as soon as possible after 

making any direct or indirect verbal report to the police, radio-
equipped observers should make a personal written record of 
everything seen and said concerning the event, and then save 
the record. If made while memory is still fresh, this document 
can be very helpful later if you are ever called as a witness in 
any court action that ensues. You can be subpoenaed by 
either the prosecution or defense. Your record itself will prob-

ably never be called into evidence. But if there is—and there 
frequently is—a long delay between the event and a trial, it 
will protect you against a lessening or loss of memory that 
could occur before you are asked to testify. 
"Although most states' slander laws vary in detail," says 

Mr. Paper, "generally a charge of slander must be based on re-
porting information which the reporter knows or should have 
known was false. A written record—by its very exis-

tence—will help minimize any risk that you will be accused of 
intentionally lying." 
Provided you have accurately reported your observations, 

according to Mr. Paper, you have no liability if the police are 
charged with false arrest after detaining someone as a result 
of your report. "In making the arrest the law-enforcement 
agency assumes the responsibility and any liability for that 
arrest," he says. 
Like every other authority contacted in connection with this 

article, Mr. Paper quickly and firmly points out that volunteers 
must remember that they can expose themselves to liability 
for violations like trespass and assault by acting as if they 
have powers which, without specific legal authority, they 
don't have! • 

ing a minor auto accident 
on the freeway. But it is dif-
ficult when actual crime or 
violence is concerned. Even 
police officers have had dif-
ficulty making proper radio 
transmissions under emo-
tionally stressful circum-
stances. Here are some tips 
from the experts. 
• Think about what you 
are going to say before you 
transmit. Even if it means a 
short delay, compose your 
message mentally to be 
sure it is accurate, concise, 
and in the sequence that 
will be the most helpful to 
the police dispatcher. 
• Keep your transmissions 
short. Break frequently to 
allow the person on the 
other end to interrupt. 
• Control your voice. 
When excited or upset, 
many people tend to speak 

faster and to raise the vol-
ume and pitch of their 
voices. The combination 
makes for hard-to-copy 
radio transmissions. Listen 
to yourself. Keep your 
voice as close to normal 
as possible. 
• Avoid subjective words. 
Be specific in describing 
what you see. The dispatch-
er doesn't know what you 
think "a bad fight" is or 
what "a whole bunch" of in-
jured motorists means. 
• Speak plain English! 
Leave the "ten-this" and 
"ten-that" and other sup-
posed-to-be police jargon 
to the TV heros. The few 
seconds you think you 
might save by using jargon 
is not worth the risk of 
being misunderstood. 
• Stay at your radio. Ex-
cept to render whatever aid 

Detective Jerry laquenta KA4NIA 

you can to an injured per-
son, you can be more help-
ful by being keeping a com-
munications line open be-
tween the police and what-
ever action you are observ-
ing. 

Don't forget the impor-
tant don'ts: Don't expose 
yourself to danger! Don't 
play cop! In the process of 
trying to assist the police, 
don't violate any laws 
yourself.• 

1/2-size (75M only 66') 

Multi-Band (5, 4, 3 bands) 
80/75M thru 10M 

Broadbanded - no traps used 

Prices start at 882.50 

(-Mop iN ) 
THE MOR-GAIN HD DIPOLES are the 
most advanced highest performance multi-band HF 
dipole antennas available. Patented design provides 
length one-half of conventional dipoles. 50 ohm 
feed on all bands, no tuner or balun required. Can 
be installed as inverted VET Thousands in use 
worldwide 22 models available including two 
models engineered for optimum performance for the 
novice bands. The Mor-Gain HD dipoles NiT series 
are the only commercial antennas specifically 
designed to meet the operational requirements of 
the novice license. Our 1-year warranty is backed by 
nearly 20 years of HD dipole production experience. 

For detailed 10-page brochure, write or phone 
directly to MOR-GAIN. PO  Box 3291. 
Leavenworth Ks 66048 Tel (913) 682-3142 

 ..2111111.. 
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L SOCIAL EVENTS 
Listings in this column are provided 

free of charge on a space-available basis. 

The following information should be in-

cluded in every announcement: sponsor. 

event, date, time, place, city, state, admis-
sion charge (if any), features, talk-in fre-

quencies, and the name of whom to con-

tact for further information. Announce-
ments must be received at 73 Magazine by 

the first of the month, two months prior to 
the month in which the event takes place. 

SEASIDE OR 

JUN 4.6 

The North Coast Repeater Association 
and the Oregon Tualatin Valley Amateur 

Radio Club will hold their Oregon State 

Ham Convention on June 4-6, 1982, at the 

Seaside Convention Center, Seaside OR. 
Hours are 12:00 noon to 5:00 pm on Friday, 

8:00 am to 9:30 pm on Saturday, and 8:00 

am to 2:00 pm on Sunday. Registration is 

$5.00 per single, $7.00 per couple, and 

51.00 for children. Seminars will include 

receiver design, construction, satellite 
earth stations, contests, and many 

others. The banquet speaker will be a 

NASA Space Shuttle astronaut and mas-
ter of ceremonies win be Mel Ellis K7A0Z, 

Vice Director, ARRL Northwest Division. 

The banquet cost is $12.50 per person. 
Talk-in on 146.52 and 145.45 ( - 600). For 

more information, write Doc McLendon 

W7GWC, PO Box 920, Seaside OR 97132. 

SAN DIEGO CA 

JUN 4-6 

The San Diego County Amateur Radio 
Council and the San Diego Computer Soci-

ety will hold Hamcomp 82 on June 4-6, 

1982, at the Town & Country Convention 
Center, San Diego CA. Registration is $7.00 

and the Saturday evening banquet featur-
ing speaker Roy Neal K6DUE is $15.00. 

There will be technical sessions all day Sat-

urday, ham and computer booths, many 

prizes and awards (including amain prize of 

an Osborne 1 computer), an ARRL forum, a 
ladies luncheon, Sunday morning break-

fasts, and ham and computer sessions 
every hour. The final event on Sunday at 

1:00 pm will be a T-hunt on 146.76 MHz. 
Talk-in on .04/&4_75/.15, and 222.94/224.54. 

For registration forms, write Hamcomp 82, 
PO Box 81537, San Diego CA 92138. 

LOVELAND CO 

JUN 5 

The Northern Colorado Amateur Radio 

Club will hold its annual Superfast on 

June 5, 1982, from 8:00 am to 4:30 pm in 
the McMillen Building at the Larimer 

County Fairgrounds, Loveland CO. Admis-

sion is $3.00 and will include a swap table. 

There will be exhibits, technical talks, a 
code contest with prizes, an auction, a 

swapfest, and drawings for many prizes, 
including a synthesized 2-meter hand-

held. Special activities are planned for 
non-hams, especially the kids. For further 

information, contact Gene Bellamy 

WDODRM, 3124 West 6th Street, Greeley 
CO 80631. 

ST PAUL MN 

JUN 5 

The North Area Repeater Association 

will hold a swapfest and exposition for ra-

dio amateurs and computer hobbyists on 

June 5, 1982, at the Minnesota State Fair-
grounds, St. Paul MN. Admission is $3.00 

and free overnight parking for self-con-

tained campers will be available on June 

4th. There will be exhibits, booths, and 

prizes. Talk-in on .25/.85 and .16/.76. For 
more information or reservations, write 

Amateur Fair, PO Box 30054, St. Paul MN 
55175. 

GRAND RAPIDS MI 

JUN 5 

The Independent Repeater Association 

will hold its annual Grand Rapids Festival 

Swap & Shop on Saturday, June 5, 1982, 
from 8:00 am to 3:00 pm at the Kentwood 

Field House, just south of 60th Street on 

Kalamazoo Avenue. Admission is $3.00; 
eight-foot tables are $7.00 or $4.00 for half-

size. There will be prizes and refreshments. 

For more information or dealer reserva-

tions, write IRA Swap, 562 92nd Street SE, 

Byron  Center  MI  49315,  or  call 
(616)-455-2926. 

GUELPH ONT CAN 

JUN 5 

The Guelph Amateur Radio Club 

(VE3ZM) will hold the 7th annual Central 

Ontario Amateur Radio Flea Market on 

Saturday, June 5, 1982, from 8:00 am to 
4:00 pm at "Regal Hall," 340 Woodlawn 

Road West, corner of Woodlawn and Han-
lon Parkway (Hwy. 06), Guelph ONT. Ad-

mission is $2.00 and children 12 years old 

and under will be admitted free. Vendors' 
admission is an additional $3.00 and a 

quantity of 3' x 8' tables are available at 

$5.00 each. Vendors will be admitted from 
6:00 am on. There will be commercial dis-

plays, surplus dealers, computer software 

and hardware, and indoor and outdoor dis-
plays. The refreshment concession will 

open at 12:00 noon. For further informa-
tion, contact Bob Lacombe VEB1YE at 

(519)-843-4618 or Rocco Furfaro VE3HGZ 

at (519)-824-1157. 

FAIRBANKS AK 

JUN 5 

The Arctic Radio Club of Fairbanks AK 

will hold a hamfest on June 5, 1982, at the 

Kiwanis AG Hall at the Tanana Valley Fair-

grounds. The doors will open at 8:00 am 

and there will be a $5.00 fee for all sellers. 

Features will include door prizes, a raffle, 

a left-footed key for a code contest, and 

an ole'-fashioned pot luck dinner. The 

Alaska 0SL bureau will be there as well as 

an ARRL representative. For further infor-

mation, contact Herb Walls KL7JLF, PO 
Box 1625, Fairbanks AK 99707. 

CHELSEA MI 

JUN 8 

The Chelsea Swap and Shop will be 
held on Sunday, June 6, 1982, at the Chel-

sea Fairgrounds, Chelsea MI. Gates will 

open for sellers at 5:00 am and for the pub-

lic from 8:00 am until 2:00 pm. Donation is 
$2.00 in advance or $2.50 at the gate. Chil-

dren under 12 and non-ham spouses will 

be admitted free. Talk-in on 146.520 sim-

plex and 147.855 (Chelsea repeater). For 
more info, write to William Altenberndt 

WB8HSN, 3132 Timberline, Jackson MI 
49201. 

MANASSAS VA 

JUN 

The Ole Virginia Hams Amateur Radio 

Club, Inc., will hold the eighth annual Ma-

nassas Hamtest on Sunday, June 6, 1982, 
at the Prince William County Fairgrounds, 

Route 234, Manassas VA. Admission is 
$4.00 per person; children under 12 will be 

admitted free. Gates will open at 8:00 am. 

In addition to the admission fee, there will 

be a $3.00 fee for tailgating and the flea 

market spaces. Gates will open at 7:00 am 

for tailgating setup. Features will include 

ladles' programs, children's entertain-

ment, CW proficiency awards, OSL bur-

eaus, food and refreshments, and many 

prizes. Talk-in on 146.37/146.97 (W1CRO) 

and 146.52. For additional information, 
write Jim Lascaris WA20EJ, 11053 Cam. 

field CI., Manassas VA 22110. 

MILTON PA 

JUN 

The 11th annual Milton Amateur Radio 

Club hamfest will be held on June 6, 1982, 

from 8:00 am to 5:00 pm, rain or shine, at 

the Allenwood Firemen's Fairgrounds lo-
cated on US 15,4 miles north of Interstate 

80. Advance registration is $2.50; at the 

gate, $3.00; XYLs and children will be ad-

mitted free. There will be a flea market, an 

auction, contests, cash door prizes, and a 
free portables and mobile FM clinic. An in-

door area will be available as well as food 

and beverages. Talk-in on .37/.97, 

.025/.625, and .52. For further details, con-
tact Jerry Williamson WA3SX0, 10 Old 

Farm Lane, Milton PA 17847, or call 

(717)-742-3027. 

ROME NY 

JUN 

The Rome Radio Club. Inc., will hold the 
30th annual Rome Ham Family Day on Sun-

day, June 6, 1982, at Beck's Grove, Oswego 

Road, Rome NY. Features will include door 
prizes, an early brunch, a buffet-style din-

ner, a flea market, educational and scien-

tific presentations, and overnight parking 

for campers, as well as fly-in capabilities. 
Talk-in on .28/.88 and 146.55. 

HUMBOLDT TN 

JUN 

The Humboldt Amateur Radio Club will 

hold its annual hamfest on Sunday, June 
6, 1982, at a new location: Bailey Park, 

North 22nd Avenue, Humboldt TN. Tickets 

are $2.00 each, with no additional charge 
for the flea market. There will be prizes, 

light lunches, and ladies' and children's 
activities. Talk-in on 146.37/.97. For more 

information, contact Ed Holmes W4IGW, 
501 North 18th Avenue, Humboldt TN 
38343. 

DEAL NJ 

JUN 

The Fort Monmouth ARC and Haverim 

will hold the Jersey Shore Hamtest and 
Electronics Flea Market on June 6, 1982, 

from 9:00 am to 4:00 pm at the Jewish 

Community Center, 100 Grand Avenue, 

Deal NJ. Admission is $3.00 per person: 
XYLs and children under 12 will be admit-

ted free. Outdoor tailgating is $2.00 per 
space and indoor space is $5.00 per 8-foot 

table. Door prizes and refreshments will 

be available. Talk-in on 147.045 +.6, 
146.775 - .6, and 146.52 

MAYVILLE ND 

JUN 

The Goose River Amateur Radio Club 

will hold its annual hamfest on Sunday, 

June 6, 1982, at the city park, Mayville ND. 
In case of inclement weather, the festivi-

ties will be held in the Mayville Armory. 
Registration begins at noon and the 

charge is VI M. All registrants will be eli-

gible for the many door prizes. The grand 

prize is a Heat hkit SA2060 Super Tuner. 

Camping facilities will be available for 

those who desire to beat the rush. Talk-in 
on .31/.91. For further information, please 

contact Mary Carlson, RR 2, Box 47, Hat-
ton ND 58240. 

MIDLAND MI 

JUN 12 

The Central Michigan Amateur Repeat-
er Association will hold its eighth annual 
hamfest on June 12, 1982, from 8:00 am to 

4:00 pm in the "Great Hall" of the Valley 

Plaza Complex, just off US Rte. 10 in Mid-

land MI. Tickets are $3.00; children under 

12 will be admitted free. Talk-in on 
146.67/.07 and 146.52. For additional infor-

mation, contact Carol Hall WD8DOG, 4651 

Cardinal Drive, Mt. Pleasant MI 48858, or 
call (517)-772-0363. 

STATEN ISLAND NY 

JUN 12 

The Staten Island Amateur Radio 

Association will hold its flea market on 
June 12, 1982, from 9:00 am to 3:00 pm, at 

All Saints Episcopal Church, Staten Island 
NY. To get to the church, take interstate 278 

to the Victory Boulevard exit, proceed east 

on Victory Boulevard for V. mile to Crystal 

Avenue, and turn left on Crystal Avenue. 
There will be no admission charge for 

buyers, a $33.00 per space charge for sellers 
(bring your own tables), and a VI M charge 

for electricity. Refreshments will be avail-

able. A raffle will be held at 1:00 pm and the 

winner will have a choice of an lcom IC-4AT 

or a Bearcat 20120. Talk-in on 146.52 and 

146.28/.88. For additional information, send 
an SASE to George Rice, Jr. WA2AMJ, 480 

Jewett Avenue, Staten Island NY 10302. 

TORRINGTON CT 

JUN 12 

The CO Amateur Radio Club of Torring-

ton CT will hold a ham radio flea market on 

June 12. 1982, from 9:00 am to 5:00 pm at 

the Drop-In Center. East Albert Street, Tor-
rington CT. The admission fee of $2.00 in-

cludes a chance for a door prize. A seller's 

indoor table is $5 00 each and tailgating 
space is $2.00 each. There will be a raffle 

featuring a personal microcomputer kit as 

first prize, a portable radio cassette record-

er as second prize, and an MFJ clock as 
third prize. You need not be present to win. 

Talk-in on 146.25(.85. 147.84124. and 146.52. 

For tickets, table reservations (before June 
8. 1982), or inote infonnation. contact Se-

bastian° Alban' KA1FVM, 76 Pythian Ave-

nue, Torrington CT. or call (203)-489-2945; 

Ron Brook KA I AFN, 213 East Pearl Street, 

Torrington CT, or call (203)-482-2764; or the 
CO Club, PO Box 692, Torrington CT 06790. 

GRANITE CITY IL 

JUN 13 

The 53rd year anniversary celebration 

and annual hamfest of the Egyptian Radio 

Club, Inc (W9AIU), will be held on Sunday, 

June 13. 1982, at their club grounds near 

Granite City IL. 

QUEENS NY 

JUN 13 

The Hall of Science Amateur Radio Club 

will hold its annual indoor/outdoor, rain-or-

shine hamfest on Sunday, June 13, 1982, 
from 9:00 am to 4:00 pm, at the municipal 

parking lot, 80-25 126th Street (1 block from 

Queens Boulevard), Kew Gardens, Queens 

NY. Sellers' donations are $3.00, buyers' 

donations are $2.00, and XYLs and children 
will be admitted free. Talk-in on 145.520. For 

additional information, contact Thomas 

Doyle KA2DTB, 135-14 125th Street, South 
Ozone Park, Queens NY 11420, or phone 

(212)-738-8887. 

WILLOW SPRINGS IL 

JUN 13 

The Six Meter Club of Chicago, Inc., will 

hold its 25th annual ARRL-affiliated ham-
fest on Sunday. June 13, 1982, at Santa Fe 

Park, 91st and Wolf Road, Willow Springs 
IL (southwest of downtown Chicago). Ad-
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SUMMER VACATION SPECIALS 
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 
FT•107MIDMS 9 Band xcvr. digital 
FT•101ZD MKIII 9 Band xcvr. digital 
FV•101DM Synth. scanning VFO 
FT•902DM 9 Band xcvr digital 
Y0.901P Monitor scope wipanadapter 
FV-9010M Remote VFO wimemory 
FT-707 8 Band. Mobile %CIO 
FP-707 Power Supply  . 
FTV-707 Transverter wro Module 
2M Module only 
6M Module only 
70CM Module only 

$2695.00 
$1034.00 
$799.00 
$323.00 
51349.00 
$489.00 
$373.00 
$729.00 
$145.00 
$116.00 
$138.00 
$99.00 
$229.00 

VHF-UHF TRANSCEIVERS 

FT-680R 6M SSB/FM/CVVrAM xcvr 
FT•4111OR 2M SSBrFM/CVV xcvr 
FT7BOR 70CM All Mode xcvr 

VHF-UHF HAND-HELDS 

FT-208R 25W 2M FM HT A TTP 
FT.708R 1W 440 FM H7 in, TTP 

VHF PORTABLES 

FT-690R 6M FM/SSB xcvr 
FT-290R 2M FM/SSB xcvr 

FULL LINE AVAILABLE ON SALE 

All accessories 10°, oft WI Radio Purchase 

$468.00 
$476.00 
$699 00 

$323.00 
$323.00 

$339.00 
$359.00 

cD ,ICO M  • • 
e!, _ifsj i • 

HF TRANSCEIVERS 

IC-720A Digital HF xcvr General Coverage Rcvr 
All 9 HF Bands. 2VFOs   11199.00 

IC-730 Solid State. Digital xcvr. 8 Bands. 2 VFOs 
I Memory per band    $129.00 

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  $389.00 

VHF-UHF TRANSCEIVERS 

IC-290A 0 All Mode 2M xcvr. 2 VFOs 5 Memories. 
1/1   Watts. sean SPECIAL S459.00 

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 

IC-490A All-Mode 430 MHz Mobile  $579.00 

HAND-HELD  w/o TIP  w/TTP 

IC 2A/2A1 2M. Hand held  $216. 00  $242. 00 
IC 3A/3AT 220. Hand held.  $242.00  $269.00 
IC 4A/4AT 440. Hand held  $242.00  $269.00 

FULL LINE AVAILABLE ON SALE 

All accessories 10̂ - off w Radio Purchase 

THIS MONTH'S SPECIAL 

401( Limited to EEB stock.  * 

YAESU 404A    Special $179.00 rag $369.00 

YAESU 404B -TTP"  $199.00 
reg. $399.00 

The 
Antenna (703) 569-1200 
Bank 6460H General Green Way 

Alexandria, VA 22312 

HUSTLER 

4BTV 40-10 Mtr. Vertical   $79.00 
5EITV 80-10 Mtr. Vertical   $100.00 

M01/M02 HF Mobile Mast   . $18.00 

HF Mobile Resonators. Std. 400W  SUPER 2KW 

10 or 15m  . .$9.00  $13. 00 

20m  $11. 00  . .$16.00 

40m   $13. 00  .$18.00 

75 or 130m  $14.00    $29.00 

BM-1 Bumper mt. with S.S. Strap  $13.00 

SSM•2 Commercial S.S. Ball   $14.00 

SF•2 5/8 Wave, 2 Meter Antenna   $9.00 

HOT Hustloff Mt. with Swivel ball   $14.00 

06-144B 2M Colinear, fixed Station, 6db.  $71.00 

07-144 2M Colinear, fixed Station. 7db   $103.00 

ROHN 

200 10 ft. 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.  .  552.50 
HDBX 48 48 ft Free Standing Tower  $320.00 
HBX56 56 ft Free Standing Tower .  $340.00 
FK2548 48 ft. 250 Foldover Tower  $725.00• 
183 Thrust Bearing   $48.00 
SB25G Short Base for 250   $16.50 
BPH25G Hinged Base Plate   $59.75 
AS25G Accessory Shelf   $9.50 
HB25AG 14" House Bracket   $14.50 
BPC250 Cement Base Plate   $32.00 
BAS25G Short top section w/acc. shelf.  $36.00 
M200 16 gauge. 10 ft. 2" °.D. Mast   $19.50 
M200H 1/8" wall. 10 ft. 2" 0  Mast  $36 00 

Freight prepaid on Fold-over towers Prices 
10°, higher west of Rocky Mts 

PhIlly Stran Guy Cable In stock  for price and 
delivery call (703) 569-1200 

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 

4f Y AE S U 

SAVE $70.00 
on FRG-7700 

SWL DX HEADQUARTERS 

Yaesu FRG7700 150 KHz.30 MHz Digital Tyr $479.00 
Yaesu MU7700 12 Ch Memory Unit  $135.00 
Yaesu FRG-7  5.29 9 MHz rcvr  $289.00 
Kenwood R-1000 15-30 MHz  $44900 
Kenwood R-600 15-30 MHz $359.00 
Panasonic RF-3100 1.30 MHz 8 FM   $289.00 

Panasonic RF•2200 MEI-SVV-FM  $159.00 Sony ICF-2001 Digital. Compact S299.00 

Sony ICF-6500 iNewi Digital  $199.00 Palomar Loop Amp./Ant. 577.50/559.95 

Info-Tech M200F Prry.cvviv,deo 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 
B&K DYNASCAN 
AMPHENOL 
ASTRON 

Electronic 
Equip ment 
Bank 
Just 10 miles west of Wash., D.C. 

516 Mill Street, N.E. 
Vienna, Virginia 22180 

(703) 938-3350 
PI.111 d VISO Ilf.xt  Ff. I, DC, 

HY-GAIN 
TH3JRS Jr Thunderbird. 750W PEP  $1 50. 00 
HO-25 Hy-Ouad. 2 Element  $235.00 
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 TH7OX  $135.00 
105BAS 5 Element 10m "Long-Johns'.  $114.00 
155BAS 5 Element 15m "Long-John".  $161.00 
205BAS 5 Element 20m "Long-John"  $269.00 
14AVOIWBS 10-40m Vertical   $4 9 
18AVT/WBS 10•80m Vertical   $ 

879.505 

V•2S Colinear Gain Vertical 138-174 MHz  .S33.75 
BN-86 Ferrite Balun. 10.80 meters ...  $13.00 
HDR-300 Deluxe Rotor. Digital Readout  $378.00 

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 Triband 

 $319.95 Value 
HAM IV Rotor  $237.95 Value 
HG.10 10 ft mast 2" 0 D 120 Wall 

Steel ..  .  $56.00 Value 
BN436 Ferrite Balun  .  $18.95 Value 

Free delivery offered for shipping points within 
18 States  ADDED BONUS Include MD . or 
Certified Ck with order and receive a 
Van Gordon PD-8010 Dipole FREE 

NO SUBSTITUTIONS PLEASE SALE ENDS 4/30,82 

CUSHCRAFT 
A3 3 Element Triband Beam  $167.00 

$204.00 

A743 7 8 10 MHz Add On for A3 
A4 4 Element Triband Beam 

$S5555100°°  A744 7 8 10 MHz Add On for A4 
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 14,2128 MHz Ringo   $204.00 
32-19 Boomer 19 Element 2m  $75.00 
2148 Jr Boomer 14 Element 2m  $61.00 
A147-11 2m 11 Element Antenna  $34.00 
A147-4 2M 4 Element Antenna  $23.00 
ARX-213 134.164 MHz Ringo Ranger II  $34.00 
A144•107 145 MHz 10 Element ...  $41.00 
A432-201 432 MHz 20 Element   $41.00 
A14T•MB Twist Mounting Boom 8 Bracket 521.00 

Full Line Available on Sale Call 

MINI-PRODUCTS 
H0.1 Mini-Ouad 6/10/15/20m Antenna.  $1 29.95 
B-24 2 Element HF Mini-Beam 6110115120m $99.00 
RK•3 3rd Element Add-on for 13-24, 

Improves 10-20m...  $87. 00 
C-4 Minr-Verfical 6/10/15/20m  559.00 

ROTORS & CABLES 
CDE HAM IV Rotor  $175.00 
CDE 72X Rotor   $244.00 
CDE 45  Rotor   $92.00 
Alliance HD-73 Rotor  $92.00 
Alliance U100 Rotor   $42.00 
RG.8/1.1 Foam Coax 95% Shield  244/17 
RG-213 Coax, Mil. Spec  28e/ft. 
Mini-8 Coax 95% Shield   12e/lt. 
Rotor Wire 8 Conductor  16t/ft. 

4 Conductor,  7.5e/ft.  
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vance registration is $2.00; at the gate, 
$3.00. There will be a large swapper's row, 

displays, an AFMARS meeting, refresh-

ments, plenty of parking space, picnic 

grounds, and prizes, including a first prize 
of a color TV. Talk-in on 146.52 or .371.97 

K9ONA/R. For advance tickets, contact 

Val Hel!wig K9ZWV, 34 20 South 60th 
Court, Cicero IL 60650. 

SANTA MARIA CA 

JUN 13 

The Satellite Amateur Radio Club will 

hold its annual bar-b-q/swapfest on June 

13, 1982, at the Union Oil picnic grounds, 

just south of Santa Maria CA. Admission 
is free for the swaplest; dinner tickets are 

$7.50 for adults and $3.50 for children 6 to 
12 years of age; prize tickets are $1.00 

each. Swap tables are $2.50 for each area. 

There will be prizes, contests, and a 

Santa-Maria-style bar-b-q. Talk-in on 

146.341.94. For tickets or more informa-
tion. write Santa Maria Swapf est, PO Box 

2616, Orcutt CA 93455. 

BELLEFOUNTAINE OH 

JUN 13 

The Champaign Logan Amateur Radio 

Club, Inc., annual hamf est and flea mar-
ket will be held on Sunday, June 13, 1982, 

at the Logan County Fairgrounds, Belie-
f ountaine OH. Tickets are $1.50 in ad-

vance and $2.00 at the door. Tables are 

$3.00 in advance. Gates will open at 7:00 

am and prize drawings will be held every 
hour starting at 9:00 am. The major prizes 

of $200, $100, and $50 will be drawn at 3:00 

pm; you need not be present to win. Talk. 
in on 147 601. 00 W8EBG/R. For more infor-

mation, tickets, or tables, contact M. A. 
(Bud) Griswold W8JXM, PO Box 301, Urba-

na OH 43078. 

HUNTINGTON WV 

JUN 13 

The Tri-State Amateur Radio Associa-
tion will hold its 20th annual Huntington 

Hamfest on Sunday, June 13, 1982, from 

9:00 am to 3:00 pm at Camden Park, off 

Route 60 West, Huntington WV. Registra-
tion is $3.00 per person and children under 
12 will be admitted free, Spaces are $3.00 

each for the flea market and 6-foot com-

mercial dealers tables are $5.00 each. 
Setup time is 6:00 am to 9:00 am. Over-

night space will be available for self-con-
tained RVs. Talk-in on 146.04/.64 and 

146.52/.52. For further information, send 

an SASE to TARA, Inc., PO Box 4100, Hun-
tington WV 25729. 

SAGINAW MI 

JUN 13 

The Saginaw Valley Amateur Radio As-

sociation will hold its new Electronic Hob-
by Expo on Sunday. June 13, 1982, at 

Bridgeport High School. off 1-75, exit 144 
west. Doors will open at 8:00 am. Adults' 

tickets are $1.00; kids will be admitted free. 

Trunk sales are $2.00 and all tables are 
$5.00. Features will include displays and 

demonstrations for the whole family, major 

prizes totaling $400.00, and hourly draw-
ings. Talk-in on 147.24 and 146.52 (K8DAC). 

For more information, table reservations, or 

tickets, send an SASE to SVARA/EHE-82, 50 

Durand Court, Saginaw MI 48602. 

MONROE MI 

JUN 13 

The annual Monroe County Radio Com-

munications Hamfest will be held on June 

13. 1982, from 8:00 am to 3:00 pm at the 

Monroe Community College, Raisinville 
Road, Monroe MI. Tickets are $2.00 at the 

gate, $1.50 in advance, and XYLs and chil-

dren will be admitted free. Plenty of table 

space and free parking will be available. 
Featured will be contests, auctions, and 

displays. Talk-in on 146.13/.73 and .52. For 

additional information. contact Fred Lux 

WD8ITZ, PO Box 982, Monroe MI 48161, or 
call (313)-243-1088. 

AKRON OH 

JUN 13 

The 15th annual Goodyear ARC Hamfest 

will be held on Sunday, June 13, 1982, from 
10:00 am to 5:00 pm at Goodyear Wingfoot 

Lake Park. near SR224 and 43, east of Akron 

OH. Family admission is $2.50 in advance 
and $3.00 at the gate. Flea market spaces 

outside are $1.00 and dealers' tables inside 
the shelter are $5.00 (advance reservations 

are suggested). There will be picnic tables, 

a concession stand, and free parking avail-

able. Prize drawings will be held throughout 

the day with grand prize drawings at 4:00 
pm. Talk-in on 146.04/&4. For further infor-

mation, advance sales tickets, and shelter 

house reservations, send an SASE to Don 
Rogers WA8SXJ, 161 S. Hawkins Avenue, 
Akron OH 44313. 

PHILADELPHIA PA 

JUN 14 

The Phil-Mont Mobile Radio Club will 

host the amateur radio segment of the In-

ternational Conference on Communica-

tions on Monday, June 14, 1982, from 7:00 

pm to 10:00 pm, at the Franklin Plaza Ho-

tel, 17th and Race Streets, Philadelphia 
PA. The session is free and all radio ama-

teurs are invited to attend. For additional 

information, contact Jacob S. Kovalchek, 
Jr. AK2I, 1228 Heartwood Drive, Cherry 

Hill NJ 08003, or phone (603)-428-5924. 

DUNELLEN NJ 

JUN 19 

The Raritan Valley Radio Club will hold 

its 11th annual hamf est and flea market on 

June 19, 1982, from 8:30 am to 4:00 pm at 

Columbia Park, Dunellen NJ. There will be 
door prizes and a snack bar. Admission is 

$3.00 for sellers and $2.00 for lookers. Talk-

in on 146.625/.025 (W2OVV) and 146.52 di-
rect. For further information, call Bob 

KB2EF at (2011-369-7038. 

PAYETTE ID 

JUN 19.20 

The Voice of Idaho Amateur Radio Club 
and the Treasure Valley Radio Associa-

tion will hold the fifth annual Treasure Val-

ley Hamfest on June 19-20, 1982, from 9:00 

am Saturday to 3:00 pm Sunday at the 

Mini-dome, Payette ID. Registration in-

cludes breakfast, dinner. and prize tick-
ets, and is $15.00 in advance and $20.00 at 

the door. Features will include swap ta-

bles, dealers, transmitter hunts, special 
activities for ladies and children, games, 

contests, prizes, a cocktail party on Sun-

day, a picnic and banquet on Saturday, 

and a breakfast on Sunday. Talk-in on 

147.84/.24 (WB7NSE/R), 147.72/.12 
(K7OJI/R), and 146.52. For more informa-

tion, contact Samuel K. Sower N7DOV, 

1909 Grant Street, Caldwell ID 83605, or 
phone (208)-459-8132. 

MOORHEAD MN 

JUN 19-20 

The ACE Radio Club will hold its first 
radio and computer flea market on June 

19-20, 1982, beginning at 8:00 am at the 

Moorhead Centennial Arena, Moorhead 

MN. Talk-in on 146.970. For complete de-
tailed information, send an SASE to ACE. 

PO Box 452, Moorhead MN 56560. 

LANCASTER OH 

JUN 20 

The Lancaster and Fairfield County Am-

ateur Radio Club will hold its annual Lan-
caster Hamfest on June 20, 1982, from 

9:00 am to 5:00 pm at the Fairfield County 

Fairgrounds, Lancaster OH. Tickets are 

$2.00 in advance or $3.00 at the door. Flea-

market tables will be available or bring 
your own. There will be hourly drawings, 
refreshments, and plenty of free parking. 

Talk-in on 147.03/.63 or 146.52. For addi-

tional information or advance tickets, 
write Box 3, Lancaster OH 43130. 

CROWN POINT IN 

JUN 20 

The Lake County Amateur Radio Club 
will hold its 10th annual Dad's Day Ham-

fest on June 20, 1982, at the Industrial Arts 

Building at the Lake County Fairgrounds, 
Crown Point IN. Prizes will be featured 

and all events will be held indoors. Tickets 

are $2.50. Talk-in on 147.84/.24 or .52. For 

advance tickets, mail check to Lake Coun-
ty ARC, c/o Walley Kozol KA9FDC, 624 N. 

Rensselaer Street, Griffith IN 46319. 

MILWAUKEE WI 

JUL 8-11 

The YL International Single Sideband-

er's (YLISSB) 1982 Convention will be held 

on July 8-11, 1982, in Milwaukee WI. Activi-

ties will include the DX Roundup, the Sys-

tems Awards Banquet on Saturday night, 

and a major door prize of an Icon) IC-2AT, 

Jean Chittenden WA2BGE will tell about 
her recent China trip. Pre-convention ac-

tivities will begin July 5, 1982, with golf-

ing, fishing, and side trips planned. De-

tailed information may be obtained by 
sending an SASE (business size) to Sus 

Musachi KB90C, PO Box 18123, Milwau-
kee WI 53218. 

STATE COLLEGE PA 

JUL 10 

The Nittany Amateur Radio Club Ham 
Festival will be held on July 10, 1982, from 

8:00 am to 4:00 pm, at the HRB-Singer pic-
nic grounds, Science Park Road (between 

US 322 West and Rte. 26 East), State Col-
lege PA. Talk-in on 146.16/.76, 146.25/.85, 

and 146.52. Features will include a flea 
market, technical sessions, numerous 

prizes and contests, and refreshments. 
Tickets are $3.00; tailgating and tables are 

$5.00. For more information, contact 
Richard L. Sine KB3WN 1600 E. Branch 

Road, State College PA 16801. 

OAK CREEK WI 

JULY 10 

The South Milwaukee Amateur Radio 

Club will hold its annual swapf est on Satur-
day, July 10, 1982, from 7:00 am to 5:00 pm 

at the American Legion Post 434, 9327 

South Shepard Avenue, Oak Creek WI. Ad-

mission is $2.00 and includes a happy hour 
with free beverages. Prizes Include a $100 

first prize and a $50 second prize plus a 

variety of other prizes to be awarded during 

the day. Parking, a picnic area, hot and cold 

sandwiches, liquid refreshments, and over-

night camping will be available. Talk-in on 
146.94. More details, including a map, may 

be obtained from the South Milwaukee Am-
ateur Radio Club, PO Box 102, South 

Milwaukee WI 53172. 

MILTON ONT CAN 

JUL 10 

The Burlington Amateur Radio Club will 
hold the 8th annual Ontario Hamfest on 

Saturday, July 10, 1982, at the Milton Fair-

grounds, Milton, Ontario. Admission is 
$3.00 per person or $2.00 for pre-registra-

tion. There will be a flea market, displays, 

an auction, contests, and prizes. Camping 

will be available and grounds will open 

Friday night for early campers. For pre-

registration, contact  Mike Cobb 
VE3MWR, PO Box 836, Burlington L7R 
3Y7, Canada. 

BOISSEVAIN MAN CAN 
JUL 10-11 

The 19th annual International Hamfest 

will be held on July 10-11, 1982, on the Ca-

nadian side of the International Peace 
Gardens between Dunseith ND and Bois-

sevain MAN in the Canadian Pavilion. Ac-

tivities will include transmitter hunts, mo-

bile judging, CW and OLF contests, semi-

nars for OMs and YLs, flea markets, a ham 

auction, a Saturday night dance, a Sunday 

morning breakfast, and lots of great 
prizes. For more information, contact Ber-

nie Arcand WDOMD, PO Box 53, Epping 

ND 58843, or William M. Shryock, Jr. 
WDOGRC, 322 East 4th Street, Williston 

ND 58801. 

RAPID CITY SD 

JUL 10-11 

The Black Hills ARC will hold the annu-
al South Dakota Hamfest on July 10-11, 

1982, at the Surbeck Center, SD School of 

Mines and Technology, Rapid City SD. 

Pre-registration is $7.00; registration at 

the door is $8.00. There will be a prize 

drawing for pre-registrants, forums, con-

tests, a picnic, and prizes. Tables are free 

for the flea market. Talk-in on .34/.94 

(WOBLK). For further information, write 

Black Hills ARC. c/o Rudy WBOPWA, 4822 

Capitol, Rapid City SD 57701, 

MAPLE RIDGE BC CAN 
JUL 10-11 

The Maple Ridge ARC will hold its Ham-

fest '82 on July 10-11, 1982, at the Maple 

Ridge Fairgrounds, located 30 miles east 

of Vancouver, Maple Ridge BC. Registra-

tion for hams is $5.00; for non-hams over 

12 years old, $2.00. There will be food, 

prizes, a swap & shop, displays, a bunny 

hunt, ladies' and children's programs, and 
a main prize drawing for a Kenwood 

TR-2500. Camper spaces will be available 

(some with electrical hookups). Talk-in on 

146.20/.80. For more information and reg-

istration, contact Maple Ridge ARC, Box 

262, Maple Ridge BC V2X 7G2. 

INDIANAPOLIS IN 

JULY 11 

The Indiana State Amateur Radio Con-
vention, in conjunction with the Indianap-

olis Hamfest and Computer Show, will be 

held on Sunday, July 11, 1982, at the Mari-
on County Fairgrounds at the southeast. 

em  intersection of 1-74 and 1-465. Gate 
tickets are $4.00 and entitle you to all ac-

tivities, including the major prize drawing 
and hourly prizes. There will be inside and 

outside flea markets, a separate comput-

er show and flea market, a commercial 

vendors' display area, technical forums, 

club activities, and ladies' programs. 
There will be setups after 12:00 noon on 

Saturday, July 10th. Security will be pro-

vided Saturday night and Sunday, and 
camper hookup facilities will be available 

on the grounds. For further information, 

contact Indianapolis Hamfest, Box 11086, 
Indianapolis IN 46201. 

ALEXANDER NY 

JUL 11 

The Genesee Radio Amateurs, Inc., will 
hold the second annual ARRL-approved 

Batavia Hamfest on Sunday, July 11, 1982, 

from 7:00 am to 5:00 pm at Alexander Fire-
men's Grounds, Rte. 98 (nine miles south 

of Batavia), Alexander NY. Registration is 

$2.00 in advance, $3.00 at the gate, and 

$1.00 for the flea market. There will be 

many prizes, a large exhibit area, OM and 
YL programs, contests, plenty of food, 

overnight camping, and a boat anchor 
auction at 3:00 pm. Talk-in on 4.71/5.31 

(W2RCX) or .52. For advance tickets, make 
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Caff AES ba Low Prices it DRAKE  wad 

TR-7A 160m Xcvr/SW Rcvr/NB/500Hz ... $1699.00 
PS-7 25A continuous duty power supply ....299.00 
PS-75 15A power supply. 25A surge   199.00 
RV 7 Remote VFO   195.00 
RVM-75 Remote VFO   TBA 
MMK-7 Mobile mounting kit  79.00 

R-7A 0-30 MHz dig Rcvr/NB/500 Hz filter $1649.00 

essories: 
MS-7 Speaker   $39.00 
FA-7 Cooling fan   29.00 
AUX-7 Range program board   45.00 
RRM-7 Range receive module  8  50 
RT M-7 Range transceive module  8  50 
WARC-7 WARC band kit (3-RTM's)   24.95 

SL-300 300 Hz CW filter   59.95 

SL-1000 1 Khz RTTY  R-7A   59.95 59.95 
SL-500 500 Hz CW filter   

SL-4000 4 kHz AM filter   59.95 59.95 
SL-1800 1 8 KHz SSB/RTTY filter   

SL-6000 6 KHz AM filter   59.95 
1548 R-7A/TR-7A cab!e interface kit   29.50 
7037 Extender card service kit   50.00 
Service manuals   ea 35.00 
1982 World Radio/TV Handbook   16.50 

,g111111111111111111111111.1ft-

L-7 2kw PEP linear w'tubes   $1400.00 

MN 75 200w. 160 10m antenna tuner   $259.00 

MN 2700 1 kw, 160-10m antenna tuner  3349 00 
B-1000 4 1 balun MN-75/MN 2700  29 95 

The prices shown in this ad are 
suggested by the Manufacturer. 

On most MAJOR items you can 
Save Money with a Big AES 
Discount. Don't wait! - Call us 
TOLL FREE and get your price. 

L-75 I.2kw PEP linea• w/tube   $854.95 

CS-7 1533 Remote antenna switch   169.00 
1534 Control console only for CS-7   102.00 
1535 Remote switch only for CS-7   67.00 

AK-75 Multiband antenna   39.95 
3  49 AA-75 Antenna insulator kit 

P-75 Phone Patch CW-75   79.95 
LA-7 600 ohm balanced line amplifier   49.95 

CW-75 Electronic keyer   79.95 
SP-75 Speech processor   159.00 
WH-7 160-10m 20/200/2kw wattmeter   129.00 
7073 Hand microphone w/plug   29.95 
7077 Desk microphone w/plug   49.00 

SP-75 

TV 330011 

E 814U 
EL 1141  

0L-300 
Dumniv 
DL-300 300w dry dummy load   $26.95 
DL-1000 lkw dry dummy load   59.95 
FA-7 Cooling fan for DL-1000   29.00 

Equip ment prole( frrrs: 

1549 200w antenna surge shunt   $24.95 
3001 Replacement -pill- element  5  00 

RP-700 Receiver front-end protector   90.00 
TV! I ihers: 
TV-42-LP 100w 80-10m low-pass filter   $14.95 
TV-3300-LP lkw 80-10m low-pass fill   29.95 
TV-300-HP 300 ohm high-pass filter   14.95 
TV-75-HP 75 ohm high-pass filter   17.95 
Line Filters: 
LF-2 2-outlet AC line filter   $39.95 
LF-6 6-outlet AC line filter   59.95 

DMM Auto scale digital multimeter   95.95 

110#1 

TV 300HP 

ESR-24 Earth station receiver   $745 00 
SC/ESR Single conversion down converter 250 00 
SPH-24 Splash proof housing  60 00 

13inj wait Coulitleitee   
AES has Over 24 years of 
Experience in Mail Order 

kidircard'D VISA' 

Use your CREDIT CARD! 
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 Infor matiOrl, etc. please use Regular line 

HOURS: Mon, Tue, Wed & 
Fri 9-5:30; Thurs* 9-8; Sat 9-3 
*Las Vegas & Florida stores NOT open Thursday evenings 

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

1-800-242-5195 

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

WICKLIFFE, Ohio 44092 
28940 Euclid Avenue 
Phone (216) 585-7388 

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

AES BRANCH STORES 
ORLANDO, Fla. 32803 
621 Commonwealth Ave 
Phone (305) 894-3238 

Fla WATS 1-800-432-9424 
Outside Fla 1-800-327-1917 

CLEARWATER. Fla. 33515 
1898 Drew Street 

Phone (813) 461-4267 
No In-State WATS 
No Nationwide WATS 

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 
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checks payable to Batavia Hamfest, c/o 

Gram. Inc., Box 572, Batavia NY 14020. 

HARBOR SPRINGS MI 

JUL 17 

The Straits Area Amateur Radio Club will 

hold its annual hamfest on July 17, 1982. 

from 9:00 am to 4:00 pm at the Harbor 

Springs High School, Harbor Springs MI. 

Donations are $2.00 at the door and table 

space is $2.50. Doors will be open at 8:00 

am for setups. Lunch will be served from 

11:00 am to 1:00 pm and refreshments will 

be available during the day. There will be 
one main door prize and smaller prizes will 

be awarded hourly. The school parking lot 

is free for self-contained RVs to use for an 

overnight stay and many places of interest 

to YLs are available nearby. Talk-in on 
.521.52 and 146.071.67. For more details, 

contact Mr. Bernie Slotnick KE18RE, 630 

Ann Street. Harbor Springs MI 49740, or call 

(616)-526-5614. 

EUGENE OR 

JUL 17-18 

The Lane County Ham Fair will be held 

on July 17-18, 1982, at the Oregon Nation-

al Guard Armory, 2515 Centennial, Eu-

gene OR. Tickets are $4.00 each and enti-

tle the holder to one extra drawing ticket 

free if purchased before July 1st. Doors 

will open at 8:00 am Saturday and Sunday. 

Features will include a swap and shop at 
$5.00 a table, a 2-meter bunny hunt, wom-

en's activities, a children's corner, com-

puter demos, technical seminars, OCWA, 

and a grand prize of an lc = 730 low-band 
mobile rig. There will be an all-day snack 

bar, free parking for RVs (no hookups), 

and a Saturday potluck supper at 6:00 Pm. 
Talk-in on .52/.52, 146.28/.88, 147.86/.26, 
and 3.910 HF. For advance tickets, send 

an SASE to Eunice Brown WA7MOK, 2456 

Corral Court, Springfield OR 97477, or 

phone (503).747-7939. 

WASHINGTON MO 

JUL 18 

The Zero Beaters Amateur Radio Club 
Will hold its hamfest on Sunday. July 18. 
1982. at the Washington Fairgrounds. 

Washington MO. Talk-in on 147.84/.24. For 

more information, contact Rich Noelke 
WAIDNUI, Rte. 3, 10 Richard Drive. 
Washington MO 63090. 

BOWLING GREEN 

JUL 18 

The 17th annual Wood County Ham-A-

Rama will be held on Sunday, July 18, 
1982, at the Wood County Fairgrounds, 

Bowling Green OH. Gates will open at 10 
am, with free admission and parking. 
There will be drawings for prizes: tickets 

are $1.50 in advance and $2.00 at the gate. 
Trunk sales space and food will be avail-

able. Advance table rentals are $3.00 to 

dealers only. Saturday setup available un-

til 8:00 pm. K8TIH talk-in on .52. For more 
info or dealer rentals, send an SASE to 

Wood County ARC, c/o S. Irons, PO Box 
73, Luckey OH 43443. 

CANTON OH 

JUL 18 

The Tusco Radio Club (W8ZX) and the 
Canton Amateur Radio Club (W8AL) will 
hold the 8th annual Hall of Fame Hamfest 

on July 18, 1982, at the Nimishillen 

Grange, 6461 Easton Street, Louisville 

OH. Admission is $2.50 in advance, $3.00 
at the gate, and children under 16 will be 

admitted free. The flea market will open at 

9:00 am and activities will include awards, 

forums, dealers, and XYL programs. Talk-

in on 146.19/.79, 146.521.52, and 147.72/.12 
For reservations and/or information, con-

tact Butch Lebold WA8SHP, 10877 Hazel-

view Avenue. Alliance OH 44601, or phone 
(2161-821-8794. 

GRAND RAPIDS MN 

JUL 18 

The Range Wide Hamfest will be held 

on July 18, 1982, from 10:00 am to 4:00 pm 

at Gunn Park, Highway 38,6 miles north of 
Grand Rapids MN. Admission and tables 

are free. Bring the family for a picnic, 
games, prizes, and fun. Parking and camp-

grounds will be available. Talk-in on 

146.28/.88 and .52. For more information, 

write Bob WDOAAF, 736 Crystal Springs 

Road, Grand Rapids MN 55744, or call 

(218)-326-2268 (evenings). 

POUGHKEEPSIE NY 

JUL 24 

The Mt. Beacon Amateur Radio Club 
will hold its annual hamfest on July 24. 
1982, beginning at 8:00 am, at the Arling-

ton Senior High School, Poughkeepsie 

NY. Admission is $2.00 (XYLs and children 

admitted free), tailgating space is $3.00 
(includes 1 free admission), and a table 

space is $4.00 (includes 1 free table and 
admission). There will be the free flea mar-
ket tables Indoors, parking door prizes, an 
auction starting at 2:00 pm, and hot food 

and beverages. Talk-in on 146.37/.97 and 

146.52. For additional information, ad-

vance tickets, or registration, send an 
SASE to Walt Cotter WA2ZCN, North Hill-
side Lake Road, Wappingers Falls NY 

12590, or phone (914)-226-6636. 

WEST FRIENDSHIP MD 

JUL 25 

The Baltimore Radio Amateur Televi-

sion Society (BRATS) will hold its annual 

BRATS Maryland Hamfest on Sunday, Ju-

ly 25. 1982, at the Howard County Fair-

grounds, Route 144 at Route 32, adjacent 

to Interstate 70, about 15 miles west of 

Baltimore, in West Friendship MD. Indoor 

tables with ac power are $15.00 each; 
without ac power, $10.00 each. Indoor tail-

gating is $5.00 per space; outdoor tailgat-

ing is $3.00 per space. Overnight RV hook-
ups will be available. For more informa-

tion and reservations, write to BRATS, PO 

Box 5915, Baltimore MD 21208. 

CENTREVILLE MI 

JUL 25 

The Amateur Radio Public Service As• 

sociation of St. Joseph County MI will 

hold its 4th annual swap and shop on July 

25. 1982. at the St. Joseph County Fair-

grounds, Centreville MI. Doors open at 8:00 

am. Tickets are $2.00 in advance and $3.00 
at the gate. Indoor tables are $2.00. Trunk 

sales are free. Camping is available Satur-

day night only for $6.00. Talk-in on 146.52. 

For more information, contact Dennis 

Cutler N8DDU. 3051 Z Avenue. Vickesburg 
MI 49097. 

WHEELING WV 

JUL 25 

The Triple States Radio Amateur Club 
will hold its 4th annual hamfest on Sun-

day. July 25, 1982, from 9:00 am to 4:00 pm, 

at Wheeling Park, Wheeling WV. Admis• 

sion is $2.00 (50/50); children under 12 will 

be admitted free. There will be major 

prizes plus door prizes every 15 minutes; a 
15-minute auction every hour on the hour; 
free parking for 1,000 cars; refreshments: 

ARRLISWOT/TSRAC booths; indoor deal-

er displays: and a flea market. There will 

be setups the night before or at 7:00 am 

Sunday morning. Talk-in on 146.31/.91 and 
146.52. For advance dealer registration. 
electrical outlet and table requests, sub-

mission of free ads for the club's hamfest. 

issue, and more information, contact 
TSRAC. Box 240, RD 2, Adena OH 43901. 

PITTSBURGH PA 

AUG 1 

The 45th annual South Hills Brass 
Pounders and Modulators Hamfest will be 

held on August 1, 1982. from 10:00 am to 
4:00 pm. at South Campus, Community 

College of Allegheny County, Pittsburgh 

PA. Admission is $2.00 or 3 for $5.00. 

There will be computer, OSCAR. and ATV 

demonstrations, as well as a flea market. 

Talk-in on 146.13/.73 and 146.52. For fur-

ther information, contact Andrew L. Pato 

WA3PBD, 1433 Schauffler Drive, West 
Homestead PA 15120. 

ANGOLA IN 

AUG 1 

The Steuben County Radio Amateurs will 

hold the 24th annual FM Picnic and Ham-

fest on Sunday. August 1, 1982, at Crooked 
Lake, Angola IN. Admission is $2.50. There 

will be prizes, picnic-style BBO chicken, in-

side tables for exhibitors and vendors, and 

overnight camping. (A fee will be charged 

by county park.) Talk-in on 146.52 and 
147.81/.21. 

SAUK RAPIDS MN 

AUG 8 

The St. Cloud Radio Club will hold its 

annual hamfest on Sunday. August 8. 

1982. from 8:30 am to 4:00 pm. at the Sauk 
Rapids Municipal Park. Sauk Rapids MN. 
Talk-in on 146.34/.94 For more informa• 

lion, contact Mike Lynch, 2115-1st Street. 

St. Cloud MN 56301. or call (6121-251-2297 

TACOMA WA 
AUG 14-15 

The Radio Club of Tacoma will hold 

Hamf air 82 on August 14-15. 1982, at the 
Pacific Lutheran University campus, Ta-

coma WA. Registration is $5.00 and dinner 

is $7.50. Activities will include technical 

seminars, a flea market, commercial 
booths, an ARRL meeting, a repeater fo-

rum, a VHF tweak and tune clinic. prizes. 

raffles. and a loggers' breakfast. Talk-in 
on 147.88/.28. For more information. con-

tact Grace Teitzel AD7S, 701 So. 120th, Ta-

coma WA 98444, or phone (206)-564-8347. 

TIOGA COUNTY PA 
AUG 21 

The Tioga County PA ARC 6th Annual 
Amateur Radio Hamfest will be held on Sat• 

urday, August 21, 1982, from 0800 to 1600 at 

a new location at Island Park, just off US 

Rte. 15, Blossburg PA. There will be a flea 

market. food, free camping, an auction. an 
H/T door prize. etc. Talk-in on .19/.79 and 

.52. For more information or advance tick. 

ets, write Tioga Co. ARC, PO Box 56. Mans-
field PA 16933, or contact Paul Sando 

KC2AZ. 606 Reynolds Street, Elmira NY 
14904 on .19/.79 or .96/.36. 

MARYSVILLE OH 

AUG 21-22 

The Union County Amateur Radio Club 

will hold the Marysville Hamfest on Satur-

day afternoon and all day Sunday. August 

21-22, 1982, at the fairground in Marysville 

(near Columbus) OH. Admission is $2.00 

in advance or $3.00 at the gate. Flea mar-
ket space is $1.00. Food, beverages, and 
free overnight camping, movies, and pop-

corn will be available. Featured on Satur-

day night will be a free square dance (with 

a live band) followed by a big country 
breakfast available all night. Door prizes, 

ladies programs, and ARRL. FCC, and 

MARS meetings will be featured on Sun-
day. Talk-in on 146.52 and 147.99/.39. For 

additional information, write UCARC. 

13613 US 36. Marysville OH 43040. or call 

(513).644-0468. 

AUGUSTA ME 

SEP 10.12 

The Augusta Emergency Amateur Ra-

dio Unit will hold the ARRL-approved 

Northeast Area Hamfest on September 
10-12, 1982, at Windsor Fairgrounds, lo-

cated just off Route 17, 10 miles east of 

Augusta ME. Facilities for campers will be 
available. Activities will include a flea 

market and regularly scheduled speakers 

and demonstrations, as well as the usual 

events. Talk-in on 146.22/.82 and 3940. 

ADRIAN MI 
SEP 26 

The Adrian Amateur Radio Club will 

hold its 10th annual hamfest on Sunday. 

September 26. 1982, at the Lenawee Coun-

ty Fairgrounds, Adrian MI. Talk-in on 
146.31/.91 (W8T0E). For tickets, tables, 

and more information, contact the Adrian 

Amateur Radio Club, Inc.. PO Box 26. Adri-
an MI 49221. 

NEW LONDON NH 

SEP 26 

The 6th annual Connecticut Valley FM 

Association Hamfest/Flea Market will be 

held on Sunday. September 26, 1982, from 
9:00 am to 5:00 pm, at King Ridge Ski Area, 

New London NH. Adult admissions are 

$200, a flea-market setup is $5.00, and 

children under 16 will be admitted free. 

King Ridge will have the food concession. 

For more information. contact Francis 

Callahan KA1BWE, Box 173, East Walling. 
ford VT 05742 

CHICAGO IL 

OCT 17 

The Chicago Citizens Radio League will 

hold its first annual hamfest on October 17. 

1982, at the North Shore American Legion 

Post, 6040 N. Clark, Chicago IL from 7:00 
am to 4:00 pm. Due to limited table space. 

table reservations must be made in writing 

to Fred Marlette KA9FUO 1851 W. Chase. 
Chicago IL 60626. 

(  HAM HELP 
I would appreciate hearing 

from anyone who has made any 
modification to the Kenwood 

TR-7500 2-meter FM transceiver. 

R. L. Rabenstein WB3JJG 

2904 W. Pine Avenue 

Altoona PA 16601 

I am looking for information 
regarding the serial numbers on 
Vibroplex units and the year of 
their manufacture. 

Richard Randall K6ARE 

1263 Lakehurst Rd. 

Livermore CA 94550 
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A ZDEN *  NEW! * AZDEN  *  NEW! * AZDEN *  NEW! * AZDEN 

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 
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COMPARE THESE FEATURES 
WITH ANY UNIT AT ANY PRICE 

• FREQUENCY RANGE: Receive and transmit: 28.000 to 29.995 
MHz, 1.)KHz steps with built-in — 130 KHz repeater offset. 

• ALL SOLID STATE-CMOS PL DIGITAL SYNTHESIZED. 
• SIZE: UNBELIEVABLE! ONLY 6 3/4" x2 3/8" x 9 3 / 4".COMPARE! 
• MICROCOMPUTER CONTROLLED: All scanning and frequency-
control functions 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 nay be scanned in either "busy" 
or "vacant" mode. This is especially useful for locating repeater 
frequencies in an _infamiliar area. AUTO RESUME. COMPARE! 

• INSTANT MEMORY-1 RECALL: By pressing a TritTcir =—on the 
microphone or frc nt panel, memory channel 1 may be recalled for 
immediate use. 

• MIC-CONTROLLED VOLUME  AND  SQUELCH:  Volume  and 
squelch can be aljusted from the microphone for convenieice in 
mobile operation. 

• DIRECT FREQUENCY READOUT: LED display shows orerating 
frequency, NOT channel number. COMPARE! 

• TEN (10) WATTS OUTPUT: Also 1 watt low power for shorter 

299°° 

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. KIT.  $39.95 
EXTERNAL SPEAKER.  $1800. 

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE 
3817 S W 129th Terrace, Miami, Florida 33176 
Telephone 13051233-3631 • Telex: 80-3356 

U.S. DISTRIBUTOR  DEALER 

INQUIRIES INV TED  5 1•800•3273102 
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER. 



(  HAM HELP 
A while back, Poly Paks was 

selling a surplus keyboard, mi-
nus the keytops, made by C. P. 
Clare and Co. for Burroughs 
Corp. If anyone has one of these 

boards or extra keyswitches. I 
would like to buy them. 

Ralph Alexander WB5ORH 
Box 236 

Let ors TX 79054 

I recently purchased a Ham-
marlund Model SP-600 and a 
Hammarlund HC-10 converter 
(less hookup adapter). I will pay 
for manuals or any information, 
copies, postage, etc., regarding 
these two units and their com-
patibility. I am also in need of an 
adapter for the HC-10. 

C.L. Gantz, Jr. 
515 E. Fulton St. 

Lancaster PA 17602 
(717)-393-1262 

I am in need of a tube-specifi-
cation manual which covers re-
ceiving and transmitting types. 

Larry Schad 
Box 332 

Afton IA 50830 

I am in need of some donated 
CISL cards. 

Gary Mitchell KH8AC 
PO Drawer 909 

Pago Pago, American Samoa 
96799 

I am in need of schematics 
and parts lists for the power 
supply and tape reader of an 
NCR Model 400-500 Teletype' 
(power supply schematic no. 
095-0009500 and tape reader 
Model GE 4APTR61G002, serial 
no. 5628). Have copier or please 
advise. 

Also needed is a dial plate (or 
copy) for the Philco AM/SW 
Model 41-250 radio, Code 121. 

H. W. Wallmeier 
700 W. 7 

Washington MO 63090 

Does anyone have informa-
tion on the whereabouts of 
VP6LX  (April,  1963)  or 

W2PCJ/KJ6 (August, 1963)? 

George Oster KOEDA 
524 6th St. 

West Des Moines IA 50265 

I need a schematic and manu-
al for a Gonset G151 FM Com-
municator. 

Mark Rethemeyer 
1531 Belmont 

Kansas City MO 64126 

I need a schematic, and ser-
vice and upgrade information 
for the Sommerkamp FTdx-150 
transceiver. 

Charles Wendler K2BOZ 
58 South Airmont Rd. 

Suffern NY 10901 

I would like to correspond 
with hams who have operated 
with or are operating with a Hal-
licraf ters FPM300. I am interest-
ed in troubleshooting an exist-
ing problem and in learning 
about any modifications which 
can be done on this rig. 

Neil F. Haeger WD6CVA 
14402 Cartela Dr. 

La Mirada CA 90638 

I am looking for a model DD-

1C Spectronics frequency read-
out for my Collins 75S-3 receiver. 

R. E. Foltz W7J00 
PO Box 2126 

Sedona AZ 86336 

I need the service manual for 
the Clegg "99'er" 6-meter trans-
ceiver along with any informa-
tion on home-brewing a suitable 
vfo and FMing the unit. I will pay 
for postage and copying. 

Kevin Van Zuilen KA9GWB 
205 Lehman St. 
Berne IN 46711 

I am looking for a schematic 
for an SBE VHF power amplifier, 
model SB-1PA. 

Lennox Bodman K1NBG 
29 Mt. Vernon St. 

Gardiner ME 04345 

I need a service manual and 
schematic for a Phillips Tele-
communications receiver type 
BX 925A/09 NR BC 8380/S0502. 

Mark A. D'Ornellas 8R1Y 
110 Barrack St. 

Kingston, Georgetown 
Guyana 

RTTY 
Demodulators 

FSK- 000 

Here is no compromise design and construction: 
• Unparalleled selectivity achieved with sophis 
ticated limiterless design utilizing ultrasharp 
active filters and decision level correction cir 
cuits 

• The most flexible interface system available to 
computers and high voltage loops 

• Built in 170 volt loop supply 
• Selectable bandwidths of 55 and 100 Hz. (copies 
110 Baud ASCII) 

• Continuously tunable shift coverage 
• Rugged construction  commercial quality 
throughout 

• Full complement of rear panel connectors for 
easy interface 

• Keyboard activated switch for break in operation 
• Individual tuning meters and LED's for quick, 
accurate tuning 

IFSK-500 — 

I R Order direct on Visa or MC 

700 Taylor Road C _ Columbus, Ohio 43230 

' U Call W O 864 21164 

This RTTY demodulator is designed for computer 
interface but is a fine stand alone unit: 
• Easy computer interface with RS 232 or 5 volt 
logic signals 

• Three shift coverage without straddle tuning 
• Selectable bandwidths give you optimal Baudot 
or 110 Baud ASCII copy 

• Input bandpass preselector using active filters 
• High voltage loop keyer output 
• Autostart built in 
• Three shift AFSK keyer plus narrow shift CW 
• Fully wired and tested:  ready to copy! 

• The FSK 500 is the best demodulator available 
for under 5500.00 (Except for our FSK 10001 

• Positive tuning with illt•ttil  arid LED's 

I need schematics, technical 
manuals, and crystal informa-
tion for an AN/VRC-52 radio set 
(T-891/VRC-52 and R-1146/ 
VRC-52). I will pay any reason-
able charges for copying and 
postage, or will copy and return. 

John Wilson KC1P 
15 Kennedy Rd. 

Cambridge MA 02138 

I would like to hear from hams 
who use the Exidy Sorcerer for 
ham applications of any nature. 

John Stover N9AMC 
1521 Medora St. 

South Bend IN 46628 

I would like to convert a model 
1-636 Royce SSB/AM 23-channel 
CB radio for use on the 10-meter 
band. Any information on how to 
do this would be helpful. 

Lyle G. Plum WB7PX0 
3807 East Emile Zola 

Phoenix AZ 85032 

I need a schematic and 
manual for a Hammarlund HQ 
100 receiver. All costs will be 
gladly paid. 

Patrick J. Chivington W8JIB 
1478 Grace Ave. 

Lakewood OH 44107 

I need a schematic and any 
technical advice for keyboard 
assembly 055-13-02-70REV by 
Incoterm Corp., particularly for 
RTTY. All reasonable expenses 
refunded. 

W. G. Mott G4KLP 
2 London Bridge 
London, SE1 9RB 

England 

ALL BAND TRAP 
VERTICAL ANTENNAS! 

FULL I/4th WAVE - All Bands!  Automatic Srieii ,ch 
with proven Hi-0 Traps. 3 Models-ALL self supporting 
Ground or roof mount. HEAVY Double wall se•mless 
Aluminum lower  section - HI STRENGTH  FIBER-
GLASS  TUBING OVER -ALL  NO W OBBLY. LU-
MPY TRAPS - NO UNSIGHTLY CLAMPS needed 
Same size all the way up 11/4 "- Traps hidden inside 
You can use a in a 1 It. so Backyard!  Neighbors  will 
never know this is a Hi-Power  ALL Deection DX An 

FOR APART MENTS. RO W HOUSES. MO-
BILE HOMES - CONDOS etc where minimum space 
and neat appearence is MANDATORY! Instant -Drive 
In-mound mount (Included)  Use with or without radish 
(included) (All angle roof mount -Extra )COMPLETELY 
PRETUNED -NO ADJUSTMENTS NEEDED EVER! 
NO TUNER NEEDED  Over  Al  Bands (except 80 
meter - 400 KC) SWR 1-1 to 2-1 at Band edges. Stnd. 
S0239 connecter - 50 ohm for any length  RG58U - 
RG8U feedlots, Matches ALL MAKES  TRANSCIEV-
ERS 2000 Watt PEP. Input power. Shipped - PRE-
PAID IN USA.  Assembles  in 10 min.  using  only 
screwdriver WEATHERPROOF! 

No -AVT 00-10 —  5 Band — 29.11 — $179.95 
No - AVT40-10 — 4 Band —  $129.95 

AVT20-10 — 3 Band —  1E6" — $9995 

SEND FULL PRICE FOR PP DEL IN USA (Canada 
is $5.00 extra tor postage. clerical,  Customs etc.) or 
order using VISA.  MASTER CARD or AMERICAN 
EXPRESS  Give Number and  Ex. date  Ph 1-308-
236-5333  9A M-6P M weekdays.  We ship in 2-3 

days  Pnces will  increase,  so  order  NO W 
AND SAVE.  All Antennas Guaranteed for 1 year 
-10 day money back trial. if returned in new conch-
td!, Free Int 

WESTERN  ELECTRONICS  sav KO 

—  Dept  A7- 6  Kearney  Neb.  68847 
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(  HAM HELP 
I am looking for active Radio 

Shack TRS-80 and Sinclair ZX-81 
computer user's nets. I am inter-
ested in when these nets meet 
and the frequencies they meet 
on. I am also interested in the 
locations of the following air-
craft and marine beacons (all 
frequencies in kHz): A-320, 
BNO-396, BNU-396, COR-206, 
EBY-391, FR-355, GWF-282, 
HMM-410, INE-521, LYI-415, 
MF-371,  NO-351,  OT-376, 
PNA-392, 00-401, RD-410, 
SL-288, TA-390, UN B-388, V1-220, 
XSD-278, and ZP-368. 

Gary Payne KE6CZ 
1347 E. Dakota 

Fresno CA 93704 

I need a manual for the 
Beckman-Berkley model 7751 
frequency counter and a 
1000-kHz, 115-V ac crystal oven 
for same. I am also looking for 
the manual for the 312B4 Collins 
speaker console. I will purchase 
outright or copy and return. 

Bill Neilsen WB4APC 
Rt. 2, Box 253E 

Radcliff KY 40160 

I would like to obtain a motor-
divider PC board number 1A2 for 
a GXC5 military FAX unit. A 
schematic and/or manual for 
this would be handy. 

Al Cikas KA9GDL 
2112 Stonehenge 

Springfield IL 62702 

I need schematics or any in-
formation for the Hammarlund 
HQ110, Hammarlund H0180, 
and Hammarlund HX500 trans-
mitter. I also need information 
on the Teletype 28R0 teletype 
machine and the Gonset G-50 
6-meter Communicator, and in-
structions on how to convert the 
Communicator to FM. 

Tom Blessing 
294 Helen Ave. 
Xenia OH 45385 
(513)-372-9341 

I would like to use my TRS-80 
Model I for SSTV work and 
would like to get in contact with 
anyone who has information on 
how to do this. 

Dale Clark N9APX 
40194 N. Glendale 

Zion IL 60099 

I am looking for: 
• the instruction booklet for us-
ing the Johnson transceiver 
tester 
• information on how to convert 
the Heathkit SB310 receiver for 
10- and 15-meter band coverage 
• information on how to modify 
the Heathkit SB102 for more so-
phisticated operation 
I will copy and return or for-

ward payment for the above. 

Robert Ross VE3LPJ 
4 Meadowlane Dr. 

Brampton, ONT L6W 2R4 
Canada 

Is there a reader of 73 who can 
write an article about the Japa-
nese radio-intercept training 
program that took place at the 
Eastern Signal Corps Training 
Center in Ft. Monmouth NJ in 
1944? 

Gordon E. Hopper 
75 Kendall Ave. 

Framingham MA 01701 

I am interested in the 1750-
meter band and would enjoy 
hearing from someone who is/ 
was using this frequency. I am 
interested in learning about re-
ceiver conversion and transmit-
ter design, as well as activity on 
this band. 

Rex Faulkner N4EYE 
3413 Covington Dr. 
Augusta GA 30909 

An amateur in the Ivory Coast 
is looking for a RTTY program 
and interface to use with the 
Atari 800 computer. Can anyone 
help me to help him? 

Fred Trick, Sr. KB9UB 
Zetf red Company 

PO Box 265 
North Manchester IN 46962 

Wanted: Robot Model 70 
SSTV monitor, regardless of 
condition. 

Dante Ventriere KA4JRE 
17831 NW 81 Ave. 
Hialeah FL 33015 

Wanted: amateur radio QSL 
cards prior to 1930 for old-time 
display. 

Dave Noon VE3IAE 
19 Honeysuckle Cr. 
London, Ontario 
Canada N5Y 4P3 

I am looking for a schematic, 
service manual, and connec-
tions for a Motorola Twin V 
Trans-type CC 3006 6/12-volt ra-
diophone, model W43GGD-2. I 
am also looking for information 
on the BC733F radio receiver. I 
will pay all costs for postage 
and handling. 

William Pence 
800 Old Stage Rd. 

Cave Junction OR 97523 

I need a schematic or any 
other information on the model 
300/600 digital counter sold by 
Crescent Wire and Cable Com-
pany, circa 1976. 

Harold May 
428 Phillippa 

Hinsdale IL 60521 

I need a schematic and 
operating manual for a Knight 

KG-2100 dc oscilloscope. 

Joe Bische KA4HAG 
3412 29th St. W. 

Bradenton FL 33505 

Our club is in dire need of a 
service manual for a Johnson 
Thunderbolt linear amplifier, 

catalog # 240-353. 

Ronald Daly WBOZNI 
Hot Springs 

Amateur Radio Club 
Box 385 

Hot Springs SD 57747 

I need schematics for the 
2-meter Edgecomm mobile 

radios 25A and 3000A. I will pay 
copy costs and postage. 

Rudolph Fallang KA7DTA 
717B SE 6th 

College Place WA 99324 

I am looking for a DG-5 digital 
display and a DS-1A dc-dc con-
verter for a Kenwood TS-520S. 

Please state condition and 
price, including shipping. 

John P. lorio WD4MWH 
5228 Longview Dr. 

New Port Richey FL 33552 

I am looking for a Vocaline 
AT-30 420-MHz transceiver. 
These units are very old, but I am 
sure that one can be found. 

Allen Harris 
3047 Worden St. 

Muskegon MI 49441 

I am in need of a source for 
stainless spring rod in pieces 
that are five feet long and no 
more than 1/8" in diameter. 
Tapered replacement CB whips 
are not quite long enough. 

Stan Hockman KA4DSK 
638 Flager Blvd. 

Lake Park FL 33403 

I need a schematic diagram 
for a Collins 651S general-cov-
erage receiver. I will pay for the 
copies and postage. 

Tom Kormanik 
14114 St. Marys Ln. 
Houston TX 77079 

I am looking for a Hallicraft-
ers SX-73 or SX-73A receiver. I 
would like to use the receiver for 
DXing the 540-1600-kHz broad-
cast band. 

John Creque 
1121 Berdan Ave. 
Toledo OH 43612 

I am looking for a schematic 
and service manual for the mod-
el 33 Sideband Engineers trans-
ceiver. I would also like some in-
formation on how to convert this 
rig for CW use. 

Ka Kanana 
158 SW Oaklyn St. 
Palm Bay FL 32905 

I am returning home from Ger-
many to the Rome/Cartersville, 
Georgia, area. Any job informa-

tion for a First Class Ra• 
diotelephone and amateur Extra 
class licensee commencing in 
August would be most ap-
preciated. 

B. G. Echols, Jr. 
WA2NYR/DA2EJ 

University of Maryland 

Jaeger Kas., Bldg. 26 
APO New York NY 09162 

I would like to get a Novice 
license. Are there any nearby 
hams that could help me on my 
days off? An hour every other 
weekend would be a great help. 

Robert Good 
Box 86 

Overbrook KS 66524 
(913)-665-7483 

I need a service manual and 
schematic diagram for a 
Motorola T41GGV series "Twin 
V" transceiver. I will pay 
reasonable copying costs or 
copy and return. 

Jeffrey Miller WD4SMA 
2112 Natahoa Court 

Falls Church VA 22043 

I am looking for manuals and 
specification  sheets  for 
Hallicrafters SX101 and SX42 
receivers. I will buy your 
originals or pay for copying. 

Bob Allie 
736 Pine St. 

Central Falls RI 02863 
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CORRECTIONS 
Please note the following in-

formation: 
• The coaxial collinear de-

scribed in "Omni-Gain," an ar-
ticle in the May issue of 73, is 
incorrectly shown in Fig. 3. 

The 1/4 -wave stub should be 
shorted at both ends, as de-
scribed in the text. 

• A complete kit of parts for the 

"Fun-Amp" featured in the 
May, 1982, issue is available 
from Radiokit, Box 4115, 
Greenville NH 03048 for 
$37.95. 

Tim Daniel N8RK 
73 Magazine Staff 

The printed circuit board lay-
out for "Home-Brew a TVRO 
Downconverter," March, 1982, 
should have included both 
sides. The top and bottom of the 

board should be etched as 
shown here in Figs. 4 and 5. 
Also, the three coupling ca-

pacitors shown in the parts 
placement diagram should be 
50-pF disc ceramics, not the 
.01-uF ones shown. 

S. F. Mitchell WA40SR 
Mobile AL 
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Fig. 2. Foil layout for top side of 
the filter/amplifier board. 
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The TVRO filter/amplifier and 
demodulator circuit boards 
shown in " 'Lite Receiver IV," 
May, 1982, are double-sided. The 
foil patterns for the component 

(top) sides of these boards are 
given here as Figs. 2 and 3. 

J. Richard Christian WA4CVP 

Mobile AL 
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Fig. 3. Foil layout for top side of the demodulator board. 
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Fig. 4. Top side of double-sided circuit board. 

Fig. 5. Bottom side of downconverter circuit board. 



CSATELLITES   
BEYOND PHASE IIIB 

With the Phase IIIB launch still set for early July, there are now in-

creasingly bright prospects for geosynchronous launch opportuni-
ties for amateur satellites. It appears that there may be two such 
possibilities by the end of 1985. The first of these is a test flight of a 
vehicle designed for launching a new US defense satellite. The sec-
ond is a test launch of a new European Space Agency (ESA) vehicle 
called Ariane 4. 
In both cases, the available payload is enormous by amateur sat-

ellite standards: 1200 pounds for the US launch and 4400 pounds for 
the ESA flight. Needless to say, AMSAT officials on both sides of the 
Atlantic are pursuing these unique opportunities. It has been sug-
gested that the time may be at hand for AMSAT to coordinate its ac-
tivities with other amateur space groups, in order to make full use of 

the large payloads. It may well be a case of use it or lose it." 

SPACEWEEK: JULY 16-24 
The week of July 16-24 marks the 13th anniversary of the Apollo 11 

flight, during which man first set foot upon the moon. "Spaceweek-

is a national celebration to commemorate this historic event and to 
demonstrate public support for space exploration. Activities include 
exhibits, lectures, and a petition drive to show our leaders in Wash-
ington DC that Americans really do favor an active role in space for 
the United States. 
Spaceweek activities in each local area are organized by volun-

teer groups. The Spaceweek Handbook, which tells how to conduct 
a local Spaceweek, is available from the group's headquarters for a 
$10 donation. Write to Spaceweek National Headquarters, PO Box 
58172, Houston TX 77258. 
The above informaton is courtesy of AMSAT Satellite Report, PO 

Box 27, Washington DC 20044. 

OSCAR B Orbital Information for June  OSCAR 8 Orbital Information for July 

Orbit 1  Date  Time  Eq. Crossing  Orbit 1  Date  Time  Eq. Crossing 
(GMT)  (Degrees West/  (EMT)  (Degrees West) 

21683  1  0102:51  81.9  22022  1  0135:11  98.9 
21617  2  0107:22  83.0  22136  2  8139:42  92.1 
21631  3  1111:53  84.2  22849  3  1111:03  67.4 
21645  4  0116:24  85.4  22163  4  0005:34  60.6 
21659  5  8120:55  86.5  22077  5  8810:85  69.7 
21673  6  /125:26  87.7  22/91  6  0114:36  70.9 
21687  7  0129:57  88.0  221/5  7  8819:87  72.8 
21701  8  0134:28  9/.0  22119  B  1123:38  73.2 
21715  9  8138:59  91.2  22133  9  0828:89  74.4 
21728  18  8988:19  66.5  22147  10  8832:48  75.5 
21742  11  011114,58  67.7  22161  11  8837:11  76.7 
21756  12  0809:21  68.8  22175  12  0041:42  77.8 
21778  13  0813:52  70.1  22189  13  8846:13  79.0 
21784  14  0018:23  71.2  22203  14  8058:44  80.2 
21798  15  1822:55  72.3  22217  15  0055:15  81.3 
21812  16  8027:26  73.5  22231  16  8859:46  82.5 
21826  17  0031:57  74.6  22245  17  01/4:17  03.6 
21841  18  8036:28  75.8  22259  18  8188:40  84.8 
21854  19  0040:59  77.8  22273  19  8113:19  86.8 
21868  20  81145,38  78.1  22287  21  8117:50  87.1 
21882  21  8858:01  79.3  22381  21  8122:21  813.3 
21891  22  8854:32  88.4  22315  22  8126:52  89.4 
21918  23  8859:03  81.6  22329  23  0131:24  98.6 
21924  24  0113:34  82.8  22343  24  0135:55  91.8 
21938  25  8188015  83.9  27357  25  0140,26  92.9 
21952  26  0112:36  85.1  22370  26  0081,46  68.3 
21961  27  0117,07  86.2  22384  27  8886,17  69.5 
21988  28  8121,38  07.4  22398  28  0810,48  70.6 
21994  29  0126:09  68.6  22412  29  0815:19  71.8 
22080  311  8138:48  N9.7  22426  30  0019:50  72.9 

22440  31  0824121  74.1 

DON'T TIME OUT 'TIME IN' 

Model TI•10 time alert for repeater operators 

to avoid timing out the repeater 

Resets on carrier drop-out 

Piercing, 6.5 KHz alert tone 

Adjustable timing period 

Can be used as I.D. reminder 

Sensitive enough TO: 118114:11111104 

100 % solid state; no relay switching 

Handsome styling, durable case 

Battery Powered; 

Senses RF carrier-no connections to rig 

Model TI-10 assembled  $69 
Model TI-10K, kit form  $57 
Printed Circuit Board and 
Documentation   $20 
Shipping and handling.  add $3 

When ordering. please specify model If you act before July 4. 1982 'PCP', 

a $10 discount on the TI 10. $5 discount on the TI•10k 

COMSTAR RESEARCH 140 

P.O. BOX 771  Madison Heights. M148071 
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(We Speak Your 
Language.) 

Backed by over 54 years of experience, Harvey 
continues to offer the broadest selection and finest 
service available for the amateur radio community. 
This experience has taught us that the ham needs 
special treatment and that is why Harvey has estab-
lished a special division dedicated to the needs of 
the U.S. and foreign ham alike. 
One thing is for certain. A ham will never get the 

run around from Harvey. If we don't have something 
in stock, we say so and will order it for you-or-tell 
you where to get it. However, we are sincerely dedi-
cated to the ham community and, as a result, our 

expansive in-
ventory means 
that, more than 
likely, we will 
have what you 
are looking for 
in stock. 

Yaesu FT-One 

AGA 
Alliance 
Antenna Specialists 
Astron 
Bearcat 
Bencher 
B8W 
Centurion 
C. D. E. 
Cushcraft 
R. L. Drake 
Gotham Antennas 
Grundig 
Henry Radio 
H. M. Electronics 
!corn 
Kantronics 

ICOM IC-720A 

K. D. K.  Ritron 
Larsen  Russell 
McKay Dymek  Signals 
M. FJ.  Sinclair 
Midland  Telex Hygain 
J. W. Miller  Trilectric 
Mirage  System One 
Wm. M. Nye  VoCom 
Pace  W. S. Engineering 
Regency  Yaesu 

CALL TOLL FREE 

1-800-223-2642 
Ask for Dou "Joe"Chin-KB2MU 

a_NNY 
25 W.45th St.. N.Y.. N.Y. 10036 (212) 921-5920 
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FUN! 
John Edwards KI2U 
78-56 86th Street 
Glendale NY 11385 

LOGIC PUZZLES 

Recently, on a day when 15 meters was dead and I had nothing 
else to do, I pulled out my Dover Books catalogue and began thumb-
ing through its pages. For those of you not acquainted with this firm, 
Dover is a company specializing in all types of quality paperback re-
prints priced from about one to five bucks. Within the pages of their 
catalogue, you can find books on subjects ranging from dying cloth 
with crushed insects, to the complete engravings of Albrecht Durer. 
They also have a selection of old-fashioned postcards that can be 
made into fantastic OSLs. 
At any rate, I'm plowing my way through this catalog and what 

should I see listed but a book by Hiram Percy Maxim. Yes, the Hiram 

Percy Maxim. As I mentioned in a column back in 1980, among 
HPM's many accomplishments was an autobiography entitled A Ge-
nius in the Family (later made into the 1946 movie So Goes My Love, 
starring Don Ameche and Myrna Loy). Well, it seems that Dover has 
dusted off this mighty tome and is offering it to an anxious public for 
the tantalizing sum of $1.50. 
If you're interested in ordering a copy (and should any real ham be 

without one?), you'll find it on page 52 of the 1981-82 catalogue listed 
between The Handbook of Pictoral Symbols and Obedience Train-
ing For Your Dog. To order, write to Dover Publications, 180 Varick 
Street (slightly south of the FCC), New York NY 10014, and ask for 
book 20948-2. Be sure to add 70c for handling. I can hardly wait to 
see the faces on the people at Dover when they suddenly get a few 
hundred requests for a book by Hiram Percy Maxim. 
Last January's logic puzzle in the Reader's Corner seems to have 

struck a responsive chord. In fact, since the puzzle appeared, I've re-
ceived over two dozen letters asking for more problems devoted to 
logic and reasoning. Since FUN! always aims to please its readers, 
this month we're dedicating the entire column to logic games. These 
puzzles are by far some of the most complex riddles ever published 
in FUN!, so be sure to keep a glass of ice water or some other suit-
able refreshment nearby. We don't want to burn out any brains. 

ELEMENT 1—THE REPEATER COUNCIL 

The Northern South Dakota Repeater Council has a highly in-
volved system of repeater group representation. According to the 
rules of the council, each repeater is represented by four members, 
but because of overlapping repeater club memberships the follow-
ing complications exist: 

• Each person on the council is simultaneously the representative 
of two different repeater groups. 
• Every pair of repeater clubs has one representative in common. 

In this maze of conflicting allegiances, the NSDRC accomplishes 
little in the way of frequency coordination, which isn't unusual for a 
group of this sort. Nevertheless, the council's organization presents 
an interesting puzzle, which is: How many repeater clubs are repre-
sented on the NSDRC and what are the total number of representa-
tives? 

ELEMENT 2—THE JAMMER 

A recent murder case involved the homicide of an alleged repeater 
jammer. In one order or another, six hams, Walt, Jimmy, John, Bob, 
Nat, and Harvey, were the victim, the murderer, the witness, the po-
liceman, the judge, and the hangman. Here are the facts of the case: 
The victim had died instantly from the effect of a close-range gun-
shot wound. The witness did not see the crime committed, but testi-
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fied to hearing an altercation followed by a shot. After a lengthy trial, 
the murderer was convicted, sentenced to death, and hanged. 

• Nat knew both the victim and the murderer. 
• In court, the judge asked Walt to give his account of the shooting. 
• Harvey was the last of the six to see Jimmy alive. 
• The policeman testified that he picked up John near the place 
where the body was found. 
• Bob and Harvey never met. 

What role did each ham play in this tragic story? 

ELEMENT 3—DXCC COUPLES 

Many husbands and wives are avid DXers. One afternoon, Stan, 
Frank, and Joe, along with their wives, whose names in random or-
der are: Susan, Wilma, and Diane, got together to compare their 
DXCC totals. 

• Diane, Wilma, Susan, and Frank have 206, 202, 200, and 194 coun-
tries respectively. 
• Stan and Joe have 198 and 196 countries, but for some time they 
couldn't tell who had made which since they both had bad memories 
and lost their copy of OST. 
• When the fellows finally found the OST, it turned out that two of 
the couples had the same total. 
• Frank's wife has more countries than Stan's wife. 

What is the name of each man's wife, and how many countries do 
Stan and Joe have confirmed? 

ELEMENT 4—CENSORED MULTIPLICATION 

The following example of multiplication has been attacked by the 
"Math Censor." He's taken most of the digits in this problem and re-
placed them with x's. It's up to you to restore the problem to its cor-
rect form. (Note: The 4s, 5s, and 6s remaining are not necessarily the 
only digits of those values in the example.) 

6 x x 
x x x 

x x x 
xxxx 

x 5 x 5 

xx 5 x 4 x 

Uncensor those digits! 

ELEMENT 5—THE ORGANIZATION 

Six hams: John, Mary, Carl, Stan, Harry, and Dick, are the only 
people interested in running for the offices of president, first vice 
president, and general manager of a certain national organization. 

• John won't be an officer unless Harry is president. 
• Mary won't serve if she outranks Carl. 
• Mary won't serve with Dick under any conditions. 
• Carl won't serve with both Harry and Dick. 
• Carl won't serve if Dick is president or Mary is general manager. 
• Stan won't serve with Carl or Harry unless he outranks them. 
• Harry won't be first vice president. 
• Harry won't be general manager if Stan is an officer. 
• Harry won't serve with John unless Dick serves too. 
• Dick won't serve unless either he or Carl is president. 

How can the three offices be filled? 

THE ANSWERS 

Element 1: 
There are ten persons representing five repeater groups. 

Element 2: 
Walt was the policeman, Jimmy the murderer, John the witness, Bob 
the victim, Nat the judge, and Harvey the hangman. 



Element 3: 

Stan is married to Diane, Frank is married to Wilma, and Joe is wed 
to Susan. Stan has 198 countries and Joe 196. 

Element 4: 
645 
7 2 1 

6 4 5 
1 2 9 0 

4 5 1 5 

465045 

Element 5: 

Carl is the president, Mary the first vice president, and Harry the gen-
eral manager. 

SCORING 

Element 1: 
Twenty points. 

Element 2: 
Twenty points. 

Element 3: 
Twenty points. 

Element 4: 
Twenty points. 

Element 5: 
Twenty points. 

Let's get logical. 

1-20 points—Scatterbrain. 
21-40 points—Utterly confused. 
41-60 points—Room temperature IQ. 
61-80 points—Computer-like. 
81-100 points—Mr. Spock. 

The following amateurs were missing from last month's list of 
those solving January's Reader's Corner. Found 1 solution: 
Ed Larose KS5V, John Hufschmid KI9J, Bob Kendall VE4ZH, and 

Marien Kendall XYLVE4ZH. 

DX 
Chod Harris VP2ML 
Box 4881 
Santa Rosa CA 95402 

COMBATTING THE SUMMER 
DOLDRUMS 

Doldrums. A state of inactivi-
ty, stagnation, or slump; a spell 
of listlessness. What the bands 
do in the summer. The pits. 
What do the enthusiasts of the 
various bands do during the 
summer doldrums? 
The high level of atmospheric 

noise (QRN) ruins the lower fre-
quencies for most DX. The 
160-meter specialist discon-
nects the rig and spends the 
summer nights sleeping, dream-
ing of living on a mountain of 
copper plate. His days are filled 
designing the perfect ground 
and wondering if his neighbors 

will notice those copper wires in 
their swimming pools. 
The 80-meter enthusiast 

splits his time between repair-
ing winter-damaged wire anten-
nas and checking the noisy sun-
rise and sunset openings for 
some other masochistic DXer. 
The pickings on the band are 
poor. There are too many leaves 
on the trees to shoot the arrow 
through the branches and haul 
the antenna up anyway. Maybe 
there's a baseball game on the 
tube. 
The 40-meter DXer paces off 

his imaginary 2-element mono-
bander in the back yard for the 
fifteenth time. No matter where 

he places the tower, the ele-
ments will hang over his neigh-

bor's yard. That neighbor, of 
course... is the one who has 
never been very friendly since 
that incident with the TV set. It 

looks like another season with 
the inverted vee. Maybe a reflec-
tor element hung between that 
light post and the fence... 
Twenty meters stays open, af-

ter a fashion, all summer. The 
high absorption and occasional-

ly high noise level combine with 
amateurs pushed down from the 
higher bands so conditions are 
hectic. But it is possible to make 
contacts outside your conti-
nent. Antenna work can wait un-
til the winter proves that the 
beam really is too big and blows 
it over. 
Fifteen meters flashes with 

occasional excitement; it's 
probably the best band to watch 

carefully during the month. The 

The Catholic church overlooking Main Street, Easter Island. Anten-  Father Dave Reddy, 0.F.M., CEOAE. The Chilean flag has flown over 
nas mark CEOAE.  Father Dave for years. 
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CEOAE as most of the amateur population sees (hears?) him. Father 
Dave's 5BWAS sits above the list of countries needed, the latter 
always at hand. 

band opens toward the sun in 
the morning, often very rapidly. 
The most distant stations fade 
rapidly as the MUF climbs, but 
the shorter path DX stays strong 
for hours. The sunrise and sun-
set hours at the DX location re-
main the best bets. 
Ten meters suffers badly from 

the summer doldrums. But the 
changeable ionosphere does 
give the band a little pizzazz 
once in a while. 15 meters pro-
vides a good predictor of 
10-meter band openings. As 15 
meters shortens up (the more 
distant stations lose signal 
strength, the closer stations im-
prove), 10 might be opening in 
that direction. A rapid shorten-
ing of 15 suggests tuning to 10 
and trying a few COs. The first 
few stations on the newly open-
ing band get the best DX. 
Six-meter fans are finding F2 

propagation scarce, but the al-
ways-exciting E-skip keeps the 
summer interesting. Solar flares 
liven the band a couple of times 
during the summer, but the real 
excitement awaits the return of 
shorter days. 
DX activity and the overall lev-

el of effectiveness of the bands 
do indeed drop during the mid-
dle of the summer. The increase 
in solar radiation during the 
longer days increases the ab-
sorptive properties of the iono-
sphere much more than the re-
fractive ones. The signals aren't 
escaping into space as they do 
when the maximum usable fre-
quency is low. Our radio waves 
are being absorbed by the same 
ionosphere which permits long-
distance communications in the 
first place. 
But a few bright spots shine 

through the murky bands. The 
declining sunspot cycle flashes 
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with a fickleness which strikes 
terror in many a propagation 
forecaster. A sudden solar flare 
can produce the most incredible 
long-path openings one night, 
and drive the absorption so high 
the next day that you can't work 
across the block. But favorable 
conditions as the flare just 
starts make up for the crummy 
conditions the next day or two. 

Take advantage of these tran-
sient gifts to the dedicated DXer 
by checking the bands at least 
twice a day. Monitor WWV on a 
couple of different frequencies, 
if possible, until you can tell 
when conditions are a little 
strange, a little wilder than nor-
mal. Try some of those long-
path directions and times. Most 
superb band conditions pass 
unexploited because "everyone 
knows the band isn't open 
then!" 
Another encouraging aspect 

of the summer doldrums is the 
occasional cool breeze of good 
conditions. The level of absorp-
tion varies daily and frequently 
drops low enough to permit 
some good DXing. Again, daily 
or twice daily monitoring and 
occasional transmitting ensure 
catching these openings. 
But during these months of 

perfect weather, between the 
occasional flashes of real ex-
citement on the bands, this writ-
er's attention begins to wander. 
I start to think how some of the 
South American amateurs are 
contending with the winter 
storms, amateurs such as our 73 
profile: CEGAE. 

When a visitor walks slowly 
up the wide, dusty main street, 
he looks toward the church 
square, drawing attention from 
the crumbling walls and rust-

stained roof of the church itself. 
But what is that sticking up 

above the roof of the church? It 
looks like... it is! A multiband 
vertical, with radials strung out 
just over the roof line. An RG-58 
feedline runs off the back of the 
church and crosses over a long-
neglected garden to a tiny 
house, overrun with vines and 
cats. A garden gate hangs from 
a strap of rubber tire under a col-
lapsing grape arbor. The person 
who lives here has interests 
other than gardening. 

Indeed, a telltale crackle from 
the window on your right hints 
at the avocation of the long-time 
resident: That smooth CW radi-
ates from the fist of Father Dave 
CE0AE, on Easter Island, in the 
Pacific. 

Father Dave Reddy, 0.F.M., 
landed on this remote rock, 
thousands of miles from any 
other inhabited land, on the rec-

ommendation of Father Sebas-
tian, the former Catholic priest 
of Easter Island. Father Sebas-
tian, widely recognized as the 
father of modern archeology on 
Easter Island, as well as father 
of his flock, interviewed Father 
Dave in the United States short-
ly before the former's death. 
Soon thereafter, Father Dave 
embarked on the fulfillment of a 
longtime dream: operating ham 
radio from the South Pacific. He 
left the seminary in Buffalo, 
New York, where he had been 
teaching, for Santiago, Chile, to 
learn Spanish. 

His arrival in Chile (the coun-
try which controls Easter Island) 
was untimely. Leftist leader Al-
liende rode to power on the back 
of anti-American slogans, and 
Father Dave could not get the 
necessary permission to as-
sume his role as the spiritual 
leader of Easter Island. 

Although the journey was nei-
ther short nor straight, Father 
Dave did finally arrive on Easter 
Island, with built-in status as 
one of the leaders of the tiny is-
land. His predecessors in the 
role of Pastor of Isla de Pasqua 
helped forge a nucleus of 
"Who's Who" on Easter Island 
along with the Governor, Mayor, 
and heads of the small military 
units on the island. Father Dave 
rapidly forged another reputa-
tion as an active and congenial 
amateur radio operator, CE0AE. 

Today, Father Dave wel-
comes visitors with the same 
friendly cheer so well known to 
his on-the-air contacts. His 

hearty laugh and ever-present 
smile and good humor provide a 
welcome touch of the States in 
this remote corner of the world. 
His Long Island twang, which 
strongly colors his Spanish, be-
trays his New York heritage. The 
visitor suspects he welcomes 
the chance to speak English 
other than "59 100." 

It is hard to say which of the 

items I brought from the United 
States Father Dave most appre-
ciated: the spark plugs and re-
placement gearshift knob for his 
jeep, the diodes to repair a sel-
dom-used Collins 30L1 ampli-
fier, or the two big jars of chunky 
peanut butter. I suspect the last. 
The food on Easter Island is 
monotonous and expensive, 
and the passing of the plate at 
the Sunday service permits few 
luxuries. 

The presence of amateur ra-
dio visitors promised another 
bright spot in the slow life on 
Easter Island. Father Dave wel-
comed the assistance of the vis-
iting amateurs in improving his 
antenna farm, heavily damaged 
by the storms which sweep in 
from the northwest. Spare parts 
and tower-climbing ability are 
scarce in Easter Island, but the 
generosity of his amateur visi-
tors and a little help from some 
passersby left CE0AE with a 
credible set of skyhooks. 
Father Dave divides his time 

on the Isla de Pasqua between 
his church, DXing, and his Boy 
Scout troop, one of two on Eas-
ter Island. On Chile's Constitu-
tion Day, he organized the 
Scouts into the parade, then 
raced to join the other island au-
thorities in the viewing stand. 
The Scouts themselves quickly 
joined the viewers at the side of 
the parade route as soon as they 
passed the viewing stand. There 
simply aren't enough people on 
the entire island to both have a 
parade and have people watch-
ing it. Everyone serves double 
duty. 
A good time to work CHAE is 

during a contest. He lets few 
pass without at least a few con-
tacts. He claims a laissez faire 
attitude toward amateur radio 
contests, but his actions sug-
gest a more positive attitude to-
ward their periodic madness. 
When his 10-meter signal ap-
peared to be interfering with the 
public address system in his 
neighboring church, Father 
Dave would hear none of any 
suggestion that the visiting am-
ateur curtail operations during 



the Sunday service. "Nonsense! 
You go right ahead and operate. 
I'll turn off the church mike and 
talk louder." And he did! 
While Father Dave often can 

be found in contests, he admits 
he prefers DXing to contesting. 
Easter Island lies south of the 

tropics, and the band conditions 
are not as uniformly superb as in 
the West Indies or other more 
northerly islands in the Pacific. 
So band openings to the heavy 
amateur concentrations in the 
Northern Hemisphere are short-
er and not as strong as those en-
joyed by his competition in the 
tropics. And the absolute lack of 
any local contacts makes seri-
ous contesting difficult. Easter 
Island is no place to go to win an 
amateur radio contest, despite 
the extra 20 dB the CE 0 callsign 
imparts. 
"Besides," Father Dave re-

minds his visitors, "Sunday is 
my busiest day." 
Father Dave shows some of 

the signs of the hard-core DXer: 
His greatest fear is that he won't 
get on the Honor Roll before 
Easter Island loses its status as 
a separate country. 
Easter Island no longer a sep-

arate country for DXCC? Father 
Dave explains, "Continental 
drift is sweeping Easter Island 
toward mainland Chile at the 
rate of 2 inches per year. We'll 

be within 225 miles of Chile and 
lose our status as a separate 
country in only 70 million years. I 
hope I can work the last 47 coun-
tries I need before then." 
How can you increase your 

chances of working Father Dave 
next time he shows up on 15 me-
ters? Maybe you should review 
the phonetics for your callsign. 

CHOOSING YOUR PHONETICS 

(This part of the column is for 
phone operators only; we'll get 
to the CW crowd in another col-
umn.) Proper choice of phonet-
ics can spell the difference be-
tween success and failure in DX 
pileups. How do you choose the 
most effective phonetics for 
your callsign? 
Think about why you use pho-

netics: The purpose is to reduce 
ambiguity. So many letters 
sound the same in the English 

language: b, d, e, t, p, g, c, v, z. 
Even under perfect conditions, 
most DX stations confuse state-
side calls. In the confusion of a 
typical phone pileup, these let-
ters are impossible to tell apart. 
So you turn to phonetics. 
You want the DX station to 

recognize (and come back to) 
your callsign, and hopefully be-
fore he comes back to someone 
else's. So your phonetic callsign 
should be unique, it should re-
duce confusion, and it should be 

easy to copy through the pileup. 
Does your phonetic call meet 
these objectives? 

THE CHOICES 

The first place to look for pho-
netics is the standard list found 
in any amateur radio handbook 
or training manual. This stan-
dard list is remarkably good, but 
it does have a few problems for 
DXers. One example: After mak-
ing thousands of contacts as 
WA1SQB, I would like to person-
ally throttle the idiot who picked 
"sierra" for S. Sierra is C. I still 
hear sierra and write C. "Sugar" 
gets through as well as sierra, 
without the ambiguity. 

Short phonetics punch 
through pileups faster than long 
ones. The amateur who uses 
short, punchy phonetics can get 
his call in twice as often as the 
ham who uses longer ones. 
Guess who works more DX? 
"Fox" is vastly preferable to 
"Florida." And the DX station 
can fall asleep or, worse, work 
someone else, while I struggle 
with "Washington American 
One Santiago Quebec Bolivia 
Portable Victoria Portugal 
Nine." 

Which brings us to another 
possible source of phonetics— 
place names. Place names 
make long phonetics, usually 

too long for pileup situations. 
But they can be used to good ad-
vantage in poorer conditions or 
to confirm a callsign. All place 
names share a common disad-
vantage as phonetics, however. 
Upon occasion they cause more 
confusion than they eliminate! 
Witness my callsign above, and 
the DX station answers, "The 
station in Bolivia, stand by. The 
Portuguese station, go ahead!" 
One well known contester 

turned this problem into an ad-
vantage. WA1KID would often 
break through pileups with 
"WA1KIDelaware." Ethical DX-
ers frown on such use of decep-
tive phonetics, however, and 
you will quickly find this prac-
tice leads to more harm than 
good. 
A final hunting ground for 

possible phonetics: "cute" or 
catchy phonetics. Such as 
Black White Yellow, or Whiskey 
One No Good. Or the famous 
Cute Enema Seashore. Topical 
phonetics fall into this same 
category. When the race horse 
Seattle Slew won the Triple 
Crown of racing, K7SS tried Se-
attle Slew for phonetics. 
How do you choose the best 

phonetic from this assortment? 
We'll examine how you "fine-
tune" your individual phonetic 
for your voice and station next 
month. 

(  LETTERS 
THE LAST TRAGEDY 

Shortly after the article "The 
Father of FM" (February, 1982) 
appeared, I thought I'd look-see 
for myself. Perhaps a few pic-
tures would be in order. Sure 
would be nice to add to the club 
history (the Major Armstrong 
Memorial Radio Club, Alpine, 
NJ, on the site of the tower de-
scribed in his later experiments). 
Several passes were made to 
find the location, and at last I 
found it hiding ingloriously be-
hind a huge apartment, the num-
ber, 1032, hidden under many 
coats of paint and hard to distin-
guish. 
There above me on the hill to 

the east she stood, empty, 
burned, and blackened, over-
grown with weeds and unattend-
ed flora, alone, abandoned, ut-

terly destroyed. Though win-
dows below were boarded, the 
door swung freely in the winter 
wind; a foreboding feeling crept 
over me as I entered. 

Local youths, it appeared, 
had added their mark to the al-
ready sickening sight. Fear-
fully I entered, as one would an 
unknown tomb, feeling the evil 
of such a deed. Slowly, I climbed 

to the room where it all began, 
up the main stairs which, under 
the paint removed by the heat, 
showed a lovely balustrade— 
the kind so many are now restor-
ing back to the way they used to 

be. 

If only it had had a chance, it 
too could have been restored as 
have been the homes of many of 
America's lesser heros, but the 
shame of the Bronx has reached 
a few miles north into Yonkers. 

There before me was the 
room—the one with the three 
windows—where it began. The 
sounds of those words rang in 
my head and lifted up into the 
sky above. Open into the 

1032 Warburton Ave., Yonkers, at present. For "then," see p. 51 of 
the February, 1982, issue. 

universe. Another tragedy in the 
tale of Major Armstrong unfold-
ed before me and you. 
And so the last tragedy in the 

life of Major E. H. Armstrong 
passed one cold December 16, 
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1981, shortly after 8:00 am, car-
ried by the heat and smoke into 
eternity. 
God bless his memory. 

Art Bonte W2ZYC 
New Milford NJ 

SIX-METER NETS IN DC 

The Metropolitan Communi-
cations Network Radio Club of 

the greater Washington (DC) 
area operated a repeater on six 
meters (52.250 MHz in; 53.250 
MHz out). We would like to have 
repeater clubs operating six 
meters anywhere along the 
eastern seaboard contact us to 
establish some linkage and ex-
change experiences. The six-
meter FM net meets Saturday at 
1900 hours local time. We also 
have a six-meter AM net which 
meets Sundays at 0900 hours lo-
cal time on 50.4 MHz. Sunday at 
1900 hours local time we have a 
six-meter sideband net which 
meets on 50.125 MHz. 

Robert Sporn WA3GGO 
Corresponding Secretary 

9927 Cottrell Terrace 
Silver Spring MD 20903 

WRITE FOR RIGHT HAMS 

As a regular reader of your ex-
cellent publication, I enjoy read-
ing your often-controversial edi-
torial comments and the letters 
page, but I have now been 
forced to write on behalf of the 
large number of amateurs out-
side the US without whom there 
would be no DX. It seems that all 
your comments do not take any 
account of the very important in-
ternational-contact part of our 
great hobby. Please bear in 
mind that you are no more a rep-
resentative of the radio ama-
teurs than is the editor of the 
Washington Post or the London 

Times of their respective reader-
ships, and please take us DX op-
erators into account. 
I would also like to comment 

on some aspects raised in your 
issue of March, 1982. Concern-
ing your promotion of a no-
Morse license, I am definitely 
against this, especially as we in 
Britain have had a no-Morse 
VHF license for some years. As I 
operate both in the US and at 
home on both the VHF and HF 
bands, I have noted that despite 
the much larger number of US 
amateurs, you have a much 
smaller proportion of lids. Have 
you ever listened to the London 

repeaters? Also, the operating 

standards of US amateurs to me 
are much higher than the aver-
age, especially on CW. I am sure 
that this difference is a result of 
your Novice system, that I would 
like to see copied in the UK. 

This brings me to my next 
subject of emergency communi-

cations, although nobody can 
fault your suggestion for a na-
tional data network (internation-
al?) for traffic handling. I believe 
that once main power supplies 
have gone, as they certainly will 
in a conflict, we will be back to 
CW. I believe that we should 
propagate some return to basic, 

but modern, technology in 
amateur radio coupled with CW 

operating so that in the final 
emergency we amateurs can 
salvage some communications 
from the remains. 

Andy Hewitt G3SVD/W4 
Thatcham, Berkshire, England 

I can see you've never tried our 
repeaters in New York or Los An-
geles. I monitor the London re-
peaters when I'm there...no 
comparison to the antics we are 
able to generate. Andy, where 
are we going to get all those CW 
rigs? Most of the SSB and FM 
ham gear these days can oper-
ate from a car battery as well as 
the mains. A large part of the 
emergency gear is mobile and 
hand-held equipment anyway. I 
can just see us all sitting there 
with a hand key sending mes-

sages via our handie-talkies. 
Perhaps some forward-looking 
firm will come out with a hand-
key kit to provide keys which will 
screw on to our HTs in case of 
emergency need. We could even 
have the code printed on it for 
those of use who have forgotten 
the code. —Wayne. 

A RIGHT HAM WRITES 

I think that you ought to write 
a couple of things about Nov-
ices. I'm 12 years old and I'm a 
Novice. I see a lot of articles on 
things pertaining to General 
class hams but nothing about 
us Novices. Thanks for your 
time. I think your magazine is 
great! 

Eric Farwell EF2XJI 
Miami FL 

Eric F., you are absolutely right! 
Let's see some more articles to 
help our Novices understand 
more of what is going on. We 
need to get them interested in 
simple antennas and how they 

work, introductions to some of 
our more exciting activities 
such as traffic handling, SSTV, 
ATV, RTTY, certificate hunting, 
contests, and so on. —Wayne. 

INO MORSE A NO NO 

I am writing in disagreement 
with your feelings about CW. Ev-

idently you don't operate CW. I 
operate CW and enjoy it. I am 14 
and was first introduced to ham 
radio when I was 11. I was at-
tracted to ham radio because of 

CW; it seemed interesting. I was 
not scared off by CW when I was 
a newcomer. I work lots of CW. I 
do also work SSB and enjoy it, 
too. CW is not (for most) just 
"the usual garbage of name, lo-
cation, signal strength..." etc., 
as you stated in an answer to a 
letter in the April, 1982, issue. 
I'm a ragchewer and do mostly 
that, though I do some DXing 
and contesting. I don't just give 
my name, 0TH, etc. I talk about 
my family, the day, school, my 
future, electronics, etc. CW is 

fun and rewarding. CW is the 
root of ham radio. CW is what 
makes ham radio special. I am 
completely against "no-code" 
licenses; the last thing I want to 
hear is ham radio sounding like 
the Chicken Band (CB). So my 
conclusion is that CW is fun and 
thoughts are expressed on CW. 

Eric Lassiter KA4KEG 
Danville VA 

Hey, Eric L., I'm glad you've 
found some chaps on CW who 
will give you more than the usual 
dull routine. That's great! Not 
that I can in any way single out 
CW for that crime. It's all too 
prevalent on our repeaters, and 
certainly not unknown on our DX 
bands. And I don't know of any-
one who wants to have our ham 
bands sounding even more like 
CB than they do, so stop fretting 
about that. Perhaps I put more 
trust in the intelligence it takes 
to understand radio theory than 
! do in the skill it takes to copy 
code. I do know that you would 
be hard put to point out any of 
the more serious offenders on 
our bands as being good techni-
cians. I tend to gravitate more 
toward hams with technical 
backgrounds, and to find them 
the most sincere and fascinat-
ing of all hams. —Wayne. 

NO CODE A YES YES 

Sir, I sincerely applaud you for 
your editorial in the March, 1982, 

73 Magazine. I find your logic in 
a no-code ham ticket as being 
beyond reproach and agree 
whole-heartedly with your com-
ments. Do not give up on this, as 
you will prevail. 

One of the most frustrating 
experiences I have had has been 
wanting to get a ham license 
and to do experimentation in 
communications. As a result of 
this frustration, I turned to CB 
radio. Most everyone knows 
there is a problem on 11 meters, 
but fads have a way of fading 
away, leaving only those that 
are sincere. The only drawbacks 
in my getting into ham were two 
items, one a myth and the other 
what now should be a legend, to 

wit: you had to spend a lot of 
money on equipment, and code. 

As has been evidenced, you can 
get on the air in a respectable 
manner without having to sell 
the wife and kids. 

The other item, code, is rhet-
oric used by the elitists to keep 
it all to themselves. 

Selfish and unconcerned as 
to the future of ham radio: "I had 
to do it, so should you," atti-
tudes. If we were to use the logic 
many hams profess, we'd still 
be in knickers until manhood, 
women would not be able to 
vote (hmmm), and we would 
have legal slaves. Trying to keep 
code as a requirement is analo-

gous to keeping a person on a 
respirator who has suffered 
"brain death." 

I cannot for the life of me find 
any logic in the license require-
ments for code. 5 wpm, Novice, 
CW only; Technician, CW and 
phone on some VHF; 13 wpm for 

General and Advanced for... 
phone privileges? Like putting 
the cart before the horse, bass 
ackwards. In any case, code 
should be like blacksmithing, an 
art of an outdated requirement. 
Those who want it, do it; those 
who don't, won't. Code, like sav-
ing string, serves no useful pur-
pose but you keep hanging on to it. 

We need technical innova-
tions and experimentation by 
those who sincerely want it 
while, on the other hand, provid-
ing a hobby to many. I am trying 
to get our local Community Col-
lege to carry a non-credit course 
in the aspects of ham technol-
ogy. So far no luck, but I will con-

tinue to try. I feel that we as 
Americans need to recapture 
the reputation for being leaders 
in technological advancements 
rather than also-rans. To do this, 
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we must take down our self-im-
posed barriers and "motivate, 
not frustrate" (a good anti-code 

slogan) new blood into ham. 

I'll learn the code in order to 
upgrade, but I will then drop it 
like a bad habit. I guess that 
means some people will label 
me as a lid or other terms they 
put on those who want to move 
forward, not stay in the past. If 
people would sit down and un-
emotionally analyze the no-code 
proposals, using reality, and not 
negatively speculate on what 
would happen, only positive 
things could come about. For 
those who cannot follow the 
rules and regulations as set 
down, what we need is stronger 
enforcement of the rules, not 
outdated requirements such as 
code. 

FCC has its heart and hands 
full in light of the budget cuts, 
etc. It needs help in enforce-
ment of the rules. This could be 
accomplished by the use of 
hams themselves. Testing could 
be done on a local level by a 
group or club of hams. In my 
case, I would have to go to Long 
Beach, California, to upgrade. 
This would cause me to miss 
two days of work. Or, glory be, I 
could wait to see if the field of-
fice will have enough money to 
make a trip maybe 2-3 times a 
year to come to where I live. 

Using local hams to upgrade 
future hams would also instill 
pride. It wouldn't take long to 
find out which groups are up-
grading really qualified hams, 
as the proof is in the pudding. 
Nothing wrong in taking pride in 
knowing that your pupils have 
been properly supervised, 
instructed, and motivated in the 
correct methods and knowl-
edge. However, the clout is in 
the hands of the diehards who 
insist on being outdated in put-
ting political pressures on those 
who can change the code re-
quirement. Until these "chosen" 
pass away to that great shack in 
the sky, I am afraid that the code 
will remain, regrettably. 

There are so many positive 
aspects to dropping the code; if 
only those who wish to hold on 
to the past would take a positive 
view. Let's move ahead and be-
come the leaders of advance-
ments, not the sleeping giants 
that we are. 

Frank J. Ward KA7LXT 
Tempe AZ 

Troublemaker. — Wayne. 

HANG HI OL' YAGI 

Even I can remember the time 
when one needed a yagi or a 
quad to work DX, the thrill of 
breaking a pileup, the sophisti-
cation of dual vfo's, tail-ending, 
and all the rest of that good 
stuff. To the new breed of ham, 
this sounds like weird talk in-
deed. The new DXer thinks 
you're out of the band when he 
hears about stacking five-over-
five on a 180-foot tower. Who 
needs it? And he's right! These 
tales of working DX with yagis 
and amplifiers sound like 
echoes of the past, like the 
mumblings of bearded Honor 
Rollers about the gud ol' days. 
The new DXer knows where it's 
at...you won't find him staying 
up half the night in the hope of 
catching a rare one while the 
rest of the world sleeps. He's 
not going to spend hours calling 
CQDX in the hope of finding a 
rare bird. Hell no, he'll tune in to 
a DX net, of which there are now 
more than thirty. He'll get in line 
and work the rare ones without 
any fuss. "Like a telephone 
call," says one list-taker. "No 
cuss'n and scream'n." 

We old goats have been taken 

in by the manufacturers, i.e., we 
were told it was necessary to 
have a beam and an amplifier if 
one wanted to be a successful 
DXer. Well, it took me five years 
to discover that all one needs to-
day is a worry-free dipole and a 
barefoot transceiver and you 
can work the world. 

Like an archaeological relic, a 
dinosaur crying out for a mate, I 
called CQDX today for twenty 
minutes on 15 meters and noth-
ing came back. There I was with 
a fortune tied up in amplifiers 
and towers, yagis at 150 feet, 
and two-inch heliax. Nothing 
came back, so I spun up the 
band and there they were, 
twelve of them, all 5 and 9, and 
all semi-rare: D68, ZD7, EA8, 
EA9, 7Q7, 3V8, JW, and more, all 
sitting like clay ducks in a 
shooting gallery. One after 
another they came back to the 
squeaky off-frequency signals 
with 4 and 3 reports. (The 
callsigns were handed out by 
the control station to the DX sta-
tion. Reason: speed and effi-
ciency, of course, of course!) 
And what's more, everybody 
was happy. The gud ol' list 
takers stood by for the indoor 
dipoles and verticals. Only one 
guy failed to get his report, and 

he was using a mag-mounted 
Hustler whip on his rig in the 

basement...he said he would 
wait for propagation. (Gud 
man!) 

We with the mile-high yagis 
and maximum-limit amplifiers 
are anachronisms, incongrui-
ties at this point of time. Down 
will come those relics of the 
past and up will go the trouble-
free dipole or vertical, and out 
will go the amplifier. That stuff 
belongs with chrome-laden, 
6-litre guzzler automobiles and 
25-cent-a-gallon gas. Get with it, 
DXers, you're showing your age! 
Pileups are on their way out, the 
way individuality is out and or-
ganization is in. CU on the lists. 

Don Newlands VE3HGN 
Colborne, Ontario, Canada 

You don't have to be an old-
timer to remember the days 
when men were men and the en-
dorsement sticker belonged to 
the strong and the quick. But 
now the demand for DX is way 
ahead of supply. A DL can raise 
a huge 10-meter pileup on a 
weekday afternoon. Rare ones 
who prefer to avoid the melee 
turn to lists. What to do? Try 
contesting, where the big sta-
tion is worth the trouble. There's 
still a place for your 8877s, 
Don. —WB8BTH. 

IT DOESN'T COMPUTE j 

The basic reason for not re-
newing my subscription to 73 

Magazine is because I feel that 
Wayne Green is using it to fur-
ther the use of computers and 
associated software for commu-
nications between hams. This, I 
feel, reduces the human touch 
involved in everyday hamming. 
Taking away the personality of 
the ham and replacing it with 
machinery will indeed make 
everyone bored with the hobby. 
This leads to reduced growth, 
which is the opposite of that 
which Wayne is trying to 
achieve. 

We do need growth in our 
hamming hobby. This will not be 
denied. But to substitute com-
puters for the personal touch is 
not going to hack it. Contesters, 
DX hunters, county hunters, and 
rag-chewers thrive on the per-
sonal satisfaction that comes 
from doing it themselves. From 
learning a new langauge— 
Morse code—to building their 
own projects, no matter how 
simple or complex, each and 

every ham has his goal within 
sight and obtainable. It only de-
pends on his ability and determi-
nation to do so. 

Wayne professes that involve-
ment with computers will revolu-
tionize the hobby. He is abso-
lutely correct. It will do what he 
wants. It will have hams all over 
the world making contests no 
more complicated than picking 
up the phone and dialing across 
the states. If that's what hams 
want, then why are they spend-
ing their money on better anten-
nas, higher towers, new radios, 
or any other gadget that they 
think will make their contacts 
better or stronger than anyone 
else's? Why don't they spend it 
on computers and software and 
take all the grief out of ham-
ming? 

Computer hamming will elimi-
nate personal satisfaction, 
which will in turn eliminate the 
desire to be an amateur radio 
operator. 

Jim Ory WD9ATJ 
Plainfield IL 

By golly, Jim, you are probably 
right! We just may be able to 
make it so amateur radio can be 
enjoyed by people who haven't 
the kilobucks to put up monster 
beams and run 10,000 Watts, as 
you seem to prefer. We might 
even be able to cut back on 
those fun pileups which have 
chased most of the DX opera-
tors off the air from rare coun-
tries. But just maybe the nuts 
who think a new country is 
worth getting killed for can be si-
phoned off into ever more com-
plex automatic country working, 
thus leaving the bands more 
open for getting to really know 
some of the DX operators. You 
know, the FCC was opposed to 
letting computers into amateur 
radio, too. It apparently never 
occurred to them that, like a 
typewriter or a Teletype  ma-
chine, there has to be an opera-
tor. . .a live person. . .behind 
each computer. The computer is 
just another means of communi-
cating, little different from CW, 
RTTY, and so on. It turned out 
that the FCC chaps had virtually 
no understanding of the situa-
tion and were acting normally 
. . .fighting any efforts by hams 
to experiment and perhaps pro-
vide the world with some prog-
ress. Obviously, Jim, you've 
managed to arrive at your con-
victions without taking the time 
to ask anyone involved with 
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computers about the real skin-
ny. Find out what you are talking 
about first...then think it 

over...then, and only then, go 
on record. Remember, Jim, that 
when I write something I know I 
will be faced with about 200,000 
skeptics, each one more inter-

ested in blowing a hole in my 
reasoning than in agreeing with 
me...so I have to be darned sure 
I have the background to know 
what I am writing about. Jim, I'm 
ready to stand up in front of any 
assemblage of hams and dis-

cuss Morse code, its pros and 
cons. I've been at that for some 
thirty years now...and, as I've 
said, it has been quite a few 
years since I've heard anything 
new. Jim, you haven't the slight-
est idea of what computers may 
do to hamming since you 
haven't tried them...and ap-
parently don't know anyone who 
has. —Wayne. 

THE GREAT GRATER 

So Wayne the Grate (just a 
small pun) has again taken up 
the Holy Grail, this time in the 

form of abolishing the code re-
quirements for ham licenses. 

I admire you for the courage 
of your convictions, Wayne, but 
there are more than a few of us 
out here who have strong objec-
tions to a no-code license, my-
self included. 

I am a newer ham (since 1977), 
an electronics engineering tech-
nician, own my own personal 
computer, and am an active 
member of the Tucson Amateur 
Packet Radio Club. I only say 
this in order to dispel any idea 
that I am of the "fraternity" that 
dislikes the introduction of new 
technology into ham radio. 

When I received my ham li-
cense in the mail, I felt some-
thing that I'm sure no CBer has 
felt when his permit arrived. 
That feeling is a sense of ac-
complishment. I earned this li-
cense, and it is that feeling that 
binds me together along with 
the majority of other hams. A 
"cut above," if you will. The day 
that bond is gone is the day that 
the Amateur Radio Service 
ceases to exist. All remaining 
motivating factors will be self-

centered, and no longer will 
hams work for the "good of am-
ateur radio." 

But that is not why I write this 
letter. I enjoy your magazine 
very much, Wayne, but a couple 
of things disturb me. First of all, 
your "Holy Grail" editorials tend 
a bit toward ranting and raving. 
That can't be good for the blood 
pressure or the digestion. I also 
have noticed that your replies to 
the letters protesting your edito-
rial views are usually longer 
than the letters themselves. My 
psychologist friend has some in-
teresting things to say about 
that. In short, take it easy, 
Wayne. This would be a pretty 
dull hobby sometimes if it were 
not for cage-rattlers like you, so 
try to rattle softer, so that you 
may rattle longer. 

Dave Barnhart WB7OBG 
Glendale AZ 

Dave, I enjoyed your letter. But 
you should understand that no 
matter how much the cages rat-
tle, I'm sitting here grinning. My 
blood pressure is fine...1 give 
heart attacks, I don't get 'em. I'm 
happy that I give the impression 

that I'm real serious about all 
this. Oh, I do think that it is high 
time to dump the code as a 
means of keeping enthusiasts 
out of the hobby.. .and to sup-
plant it with a technical exam 
which can't be totally thwarted 
by the Bashes and other cheat-
ing systems. If you read the li-
cense study manuals I put out, 
you'll see what I think is best. . . 
simple theory explanations 
which anyone can understand. 
Fortunately, I have reason and 
psychology on my side...and 
just an interest in getting things 
improved, not an overwhelming 
zeal. Zealots are not open to al-
ternative ideas and get all emo-
tionally involved in what they 
are doing. Oh, I don't expect 
Morse code to get dumped 
quickly...perhaps some experi-
ments with this on 220 MHz, as I 
proposed to the FCC about thir-
teen years ago, to see if we can 
make the change from a filter of 
a very slight skill (code) to a not-
much-more-difficult technical 
test...without the universal 
cheating via Bash. My letter an-
swers are long, at times, so I can 
clarify misconceptions. —Wayne. 

CONTESTS 
Robert Baker WB2GFE 
15 Windsor Dr. 
Atco NJ 08004 

JEFFERSON DAVIS DAY 

0S0 PARTY 
Contest Period: 

1500 to 2400 GMT June 5 

The Pennyroyal Amateur Ra-
dio Society is offering attractive 
certificates for contacts made 
during this year's annual event. 
Suggested frequencies are 
3730, 3940, 7260, 14310, 21410, 
and 28610. Requests for certifi-
cates or more information 
should be addressed to Penny-
royal Amateur Radio Society, 

PO Box 1077, Hopkinsville KY 
42240. 

WORLDWIDE SOUTH 
AMERICA CW CONTEST 
Starts: 1500 GMT June 12 
Ends: 1500 GMT June 13 

Sponsored by Electronica 
Popular magazine of Rio de Ja-
neiro, Brazil, this contest will be 
held annually on the second 
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weekend of June. Use all bands 
from 80 through 10 meters on 
CW only; crossband contacts 
are not valid. Only contacts be-
tween South American stations 
and stations on other conti-
nents are considered for scor-
ing. A station may be worked on-
ly once on each band. Entry 
classes include single operator/ 
single band or all bands, and 
multi-operator/single transmit-
ter (multiband only). 

EXCHANGE: 

RST and consecutive OSO 
number starting with 001. 

SCORING: 

Each CoS0 counts 2 points. 
Contacts between South Ameri-
can stations count only as mul-
tipliers, not as OSO points. For 
South American stations, the 
multiplier is the number of dif-
ferent countries worked on each 
band. For others, the multiplier 
is the number of different South 
American prefixes worked on 

each band. The final score is the 
sum of OSO points multiplied by 
the sum of multipliers. 

AWARDS & ENTRIES: 

Certificates will be awarded 
to the three top-scoring stations 

in each class and to the top 
scorer in each country. A sepa-
rate log for each worked band 
must be sent no later than July 
31st to WWSA Manager, PO Box 
18003, 20772 Rio de Janeiro, RJ, 
Brazil. 

CALENDAR 
JUN 5 

JUN 12-13 

JUN 12-13 

JUN 19-20 

JUN 26-27 

JUL 1 

JUL 10,11 

JUL 17-18 

JUL 17.18 

JUL 24-26 

AUG 7-8 

AUG 14-15 

AUG 21-22 

AUG 21-22 
SEP 11.12 

SEP 11.12 

SEP 18-20 

OCT 2-3 
OCT 16-17 

OCT 16-17 

NOV 6-7 

NOV 13-14 

NOV 20.21 

DEC 4-5 

DEC 11-12 

DEC 19 

• Note date change. 

Jefferson Davis OSO Party 

ARRL VHF OSO Party 

Worldwide South America CW Contest 

Summer SMIRK Party 

ARRL Field Day 

CARF Canada Clay Contest 
IARU Radiosport 

International ORP Contest 

•A5 Magazine Worldwide SSTV DX Contest 

CW County Hunters Contest 

ARRL UHF Contest 

European DX Contest—CW 

SARTG Worldwide RTTY Contest 

.45 Magazine FSTV UHF Contest 

ARRL VHF 050 Party 

European DX Contest—Phone 
Washington State OSO Party 

California OSO Party 

ARCI ORP CW OSO Party 

Pennsylvania 050 Party 

ARRL Sweepstakes—CW 

European DX Contest—RTTY 
ARRL Sweepstakes—Phone 

ARRL 160-Meter Contest 

ARRL 10-Meter Contest 

CARF Canada Contest 



VE5DX 

W9RE 

N3AMK 

KK9A 

KA1XN 

YU5ANE 

CN8C0 

H44SH 

LA5YF 

JA2BAY 

N9NB 

KD4TO 

VE2ZP 

KJ9D 

N4BAA 

I4YNO 

I5MPK 

KO2M 

N7DF 

KOCS 

WB2DHY 

VE5XK 

CN8C0 

C6ADV 

HI8GBG 

OK1MSM 

HI8GB 

N9NC 

VE2ZP 

N4BAA 

W4CN 

KF2X 

I5MPK 

N7DF 

KC4OV 

K8AKY 

N8ATR 

KC8JH 

CN8C0 

H44SH 

JA1ELY 

VK5BW 

DL8UI 

N4BAA 

KF2X 

VE2ZP 

I5MPK 

RESULTS 
73 MAGAZINE 

40-METER SSB CONTEST 

-Claimed Scores -

(Callsign, OTH, OSOs, Total Contest Score) 

WNE Single Operator 

Sash 

IN 

PA 

IL 

MA 

972 

851 

771 

856 

761 

DX Single Operator 

Venezuela 

Morocco 

Solomon Is. 

Norway 

japan 

IN 

KY 

Que. 

IN 

FL 

Italy 

Italy 

W NE Multl•Operator 

DX Multi-Operator 

80-METER SSB CONTEST 

-Claimed Scores -

WIVE Single Operator 

NY 

UT 

MO 

NY 

Sash 

DX Single Operator 

Morocco 

Bahamas 

Dom. Rep. 

Czech. 

Dom. Rep. 

WIVE Multi-O perator 

IN 

Quo 

FL 

KY 

NY 

359 

361 

291 

221 

205 

1098 

972 

704 

681 

645 

672 

590 

510 

700 

552 

346 

672 

441 

296 

149 

165 

145 

793 

567 

421 

564 

413 

DX Multi-Operator 

Italy  191 

40/80•METER COMBINED CONTEST 

-Claimed Scores -

WNE Single Operator 

UT 

TN 

MI 

OH 

OH 

DX Single Operator 

Morocco 

Solomon Is. 

Japan 

Australia 

W Germany 

1188 

931 

880 

788 

735 

802 

360 

196 

170 

92 

WIVE Multi-Operator 

FL  1066 

NY  978 

Quo 

Italy 

DX Multi-Operator 

1271 

781 

113.240 

105.148 

99,180 

87.440 

63.358 

65.880 

61,008 

37.765 

32.319 

28 470 

112,965 

95,432 

86.355 

77,868 

66.392 

128.800 

107.334 

60.606 

57.642 

51.435 

42,510 

42,222 

67,032 

21.488 

17.052 

16.640 

14,484 

57.652 

42,387 

36.480 

35.441 

25.488 

22.184 

180,040 

147.686 

141.885 

104.967 

100.250 

256.908 

71,082 

26,642 

17.384 

8.544 

205.076 

161.604 

249.996 

234.136 

QSL OF THE MONTH: W8VFT 

Sometimes, the design of a QSL card can capitalize on the unusu-
al aspects of your station. It worked for W8VFT and his wind-pow-
ered setup. In fact, as the back of the card explains, W8VFT's entire 
homestead is powered by the wind generator shown on the card! 
If you would like to enter our contest, put your QSL card in an en-

velope and mail it along with your choice of a book from 73's Radio 
Bookshop to 73 Magazine, Pine Street, Peterborough NH 03458, At-
tention: QSL of the Month. Entries which do not use an envelope (the 
Postal Service does occasionally damage cards) and do not specify 
a book will not be considered. 

SUMMER SMIRK PARTY 
CONTEST 

Starts: 0000 GMT June 19 
Ends: 2400 GMT June 20 

Sponsored by the Six-Meter 
International  Radio Klub 
(SMIRK). No crossband con-
tacts, multi-operators, or partial 
contacts. Check logs or dupe 
sheets are not needed. 

EXCHANGE: 

SMIRK number and ARRL 
section, foreign state, province, 
prefecture, or country. Count 
ARRL sections in the 48 US 
states only: KH6 and KL7 count 
as countries. Washington DC 
counts as a section as well. 

SCORING: 

Count 2 points for each 
SMIRK contact, 1 point for non-
SMIRK QS0s. Add QS0 points 
and multiply by number of ARRL 
sections, foreign states, prov-
inces, and countries worked for 
final score. 

AWARDS: 

Trophies for high-score 
SMIRK in two divisions: US/Can-
ada and foreign. Certificates for 
high score in each ARRL section 
and foreign state, province, pre-
fecture, or country. 

ENTRIES: 

Entries must be submitted on 
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N6TR 

N6BT 

N6BV 

Al6V 

K6HNZ 

KI60 

N6PE 

N6OW 

AA6G 
AA6RX 

AJ60(M-4) 

N6AHA (M-S) 

K6AA (M-S) 

K6YA (M M) 

KS6H (MS) 

WDOEWD 
WAOAVL 

N4BAA 

WA5DJK 
WB5YXK 

W1GNR 

K7GM 

W3HDH 

WA1FCN 

KD4XR 

SM3DXC 

JA1OP 

JR7TJP 

PY1NEZ 

LU6EF 

RESULTS 
1981 CALIFORNIA OSO PARTY 

Sponsored by the Northern California Contest Club 

(Call, CW Os, SSB Os, Multipler, Score) 

California Single Ops 

310  2063 

325  1998 

282  1488 

O  1855 

O  1659 
330 

362 

270 

41 

89 

972 

882 

933 

1227 

1085 

California MultI.Ops 

151  1908 
105  1298 
274  455 

259  400 

300  341 

Out of State 
168  501 

171  497 

141  312 

154  249 
178  149 
189  113 

156  187 
152  166 

131  149 

O  342 

DX Top Five 

41  1 

46  0 
O  53 

O  61 

19  24 

58 
57 

58 

58 
57 

57 

56 

58 

57 
57 

57 

57 

54 

53 

50 

54 
52 

49 

48 
45 
44 
41 

42 

47 

47 

33 

23 

26 

20 

21 

293.248 

283,347 

221,676 

215,180 

189,126 

167,238 

159.600 
155,208 

146,889 

138,909 

243.333 
165,927 

93,528 

83,581 

79.100 

81.324 

78,364 

51.303 

46.080 
37,440 

34,892 

34,522 

33,096 

32,477 

32,148 

4,125 

3.174 

2,756 

2,440 

2,205 

the fall, 1981, edition of the offi-
cial SMIRK log. Single copies 
are available for an SASE and 
photocopies may be used. Send 

log requests, and entries post-
marked by July 11th, to Spencer 
F. Ritchie KA2MHT/5, 5122 Sag-
amore, San Antonio TX 78242. 

NEWSLETTER CONTEST WINNER 

After a three-month hiatus, I was called upon again to 
choose a winner for 73's monthly newsletter contest. As 
usual, I put the task off until the last minute. This time, I was 
lucky; a "winner" jumped out at me. If you have an opportu-
nity to read this month's choice, The Log, published by the 
Northern Ohio Amateur Radio Society, you'll see why. 
The NOARS newsletter is not a one-man show. A rather im-

pressive-looking masthead lists 25 names of officers, editors, 
and committee chairmen. The theory that many hands, work-
ing together, make for a light load applies here. The Log's first 

page is rounded out by "Inside This Issue," a series of vi-
gnettes that make you want to turn the page and start 
reading. 

NOARS editors KA8JRI and N8DNA make sure that there is 
something for everyone. They include reports for award 
chasers, the contest crowd, DX hounds, traffic handlers, and 

Novices. An historical series, "In the Beginning," will appeal 
to all the readers. A more somber Log feature is the "Silent 
Key" section, which incorporates the QSL cards of deceased 
members as part of a brief memorial. 

In addition to their monthly newsletter, NOARS members 

receive an annual membership roster and a calendar that has 
the dates for club activities and operating events clearly 
marked. All this helps to convey the image of a lively, enthu-
siastic club.—N8RK. 

AWARDS 
Bill Gosney KE7C 
Micro-80, Inc. 
2665 North Busby Road 
Oak Harbor WA 98277 

CERTIFICATE HUNTERS CLUB 

All awards are issued to both 
licensed amateurs and SWLs 
on a heard basis. 
Requests for band, mode, 

and power endorsements must 
be made at the time of your 
original application and must 

be correctly indicated on your 
log extract. 
A verified log should be sent 

in lieu of QSLs. Have your log 
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certified by a local radio club 
official, two licensed ama-
teurs,  or  a notary  public. 
Copies of your cards will be ac-

cepted in lieu of certification. 

• WTP—Work The Pacific. The 
basic award is issued for con-
firmed contact with at least 30 
countries in the Pacific area as 
set forth .by the WTP country 
list. Gold seal: A gold seal is 

applied when 50 or more confir-
mations are achieved. Award 
application fee is $3.50 or 12 
IRCs; overseas, add $1.00 or 3 

IRCs; gold seal after original 
application, $1.00 or 3 IRCs. 

• WTC—Work The Caribbean. 
The basic award is issued for 
confirmed contact with at least 
20 countries in the Caribbean 

area as set forth by the WTC 
country list. Gold seal: A gold 
seal is applied when 30 or more 
confirmations are achieved. 

Award application fee is $3.50 
or 12 IRCs; overseas, add $1.00 

or 3 IRCs; gold seal after 
original application is $1.00 or 
3 IRCs. 

•Gold  Seal  Plaques.  If 
desired, plaques are available 
for the WTP and WTC award 
series. When requested at the 
time of original application, 

your award is mounted on a 
walnut-grain 13" x 16" plaque, 
for $25.00. (Overseas, add $7.50 
postage/insurance.) When re-
quested after your original ap-
plication, an engraved 4 x 6 

solid walnut plaque denoting 

your accomplishment is avail-
able for $20.00. (Overseas, add 
$3.00 postage/insurance.) 

• A-1 —Operators Certificate 
of Merit. Issued free of cost by 

the IARS/Certif icate Hunters 
Club to amateurs observed dis-
playing a high level of achieve-
ment in various areas of ama-
teur radio. The award is also 
issued upon receipt of three 
nominations from three dif-

ferent amateurs in three differ-
ent geographical locations. So, 
if you feel that an amateur 

should receive this honor, get 
out your pen and give us the 

details in writing. You do not 
have to be a member of the 
club or a holder of the award to 
nominate. 

• County Awards. Issued in 
multiple classes for the differ-



ent numbers of counties con-
firmed, in 14 states. GCR apply; 
fee is $3.50. The awards mea-
sure 8,/2 "x 11" and are printed 
on a fine parchtone bond. Other 
county awards will be made 
available as demand requires. 
• 10 K and 20 K Awards. Issued 
for confirmed contact with 10 or 
20 different locations outside 
the United States operating with 
a W, K, or N prefix. Award fee is 
$2.00 and band and mode en-
dorsements are available. 
• Work A-1s. Requires appli-
cant to work A-1 operator certifi-
cate holders of any radio organi-
zations issued for WAG, WAZ, 
WAS, WPX and DX(CC). All rules 

are the same as they are for the 
regular award. Award fee is 
$2.00 and band and mode en-
dorsements are available. 
For applications and addi-

tional information, send an 
SASE to the CHC Manager, 

Scott Douglas KB7SB, PO Box 
46032, Los Angeles CA 90046. 

WORKED ALL VE 

Sponsored by the Nortown 
Amateur Radio Club of Willow-
dale, Ontario, the WVE Award 
requires the applicant to work 
two different stations on two dif-
ferent bands in the eight sec-
tions, VE1 through VE8. All con-
tacts must have been made 
from an area within a radius of 
150 miles of one point on and af-
ter January 1, 1939. 

A sworn affidavit and certifi-
cation by a local radio club offi-
cial must accompany your appli-
cation. Also, be sure to send all 
sixteen QSL cards, two from 
each section, along with $1.00 
and sufficient return postage for 
the return of your cards. Ad-
dress your application to the 
Nortown Amateur Radio Club, 
Box 146, Station A, Willowdale, 
Ontario, Canada M2N 5S8. 
The Nortown organization 

also sponsors the WACAN 
(Worked All Canada) Award. 
Here the applicant must work 
two different stations on two dif-
ferent bands in each of the fol-
lowing twelve areas: VE1 (PEI), 
VE1 (NS), VE2, VE3, VE4, VE5, 
VE6, VE7, VY1 or VE8, V01, and 
V02. 
All contacts must have been 

made on or after January 1, 
1949, and a 150-mile rule ap-
plies, as mentioned for the WVE 
Award. 
Send your list of contacts and 

QSL cards, with $1.00 and suffi-
cient funds for the return of your 

confirmation cards, to the Nor-
town ARC. 

TRANS-CANADA AWARD 

The Canadian DX Association 
writes to tell us about their very 
beautiful award. To qualify, you 
must work each of the eight VE 
call areas, with five contacts in 
each area. In addition to that, 
another five stations must be 
worked in VO1 and/or V02; one 
VE0 maritime mobile station 
must be contacted. One of the 
five VE8 contacts required must 
be from the Yukon Territory and 
one must be from one of the off-
shore islands of the Northwest 
Territories. In short, a total of 46 
contacts must be made to meet 
the minimum requirements. 

WAC 2-80 AWARD 

Sponsored by the Metro Ama-
teur Radio Club of Downsview, 
Ontario, the Worked All Canada 
2-80 Award was originated in 
November, 1972. All contacts 
and confirming cards must be 
dated on or after that date. 
To qualify, The applicant must 

submit QSL cards to verify two-
way contact with one station 
possessing a two-letter call in 
each of the twelve Canadian 
sections. Are you wondering 
what the 2-80 stands for? Well, it 
means all contacts must be 
made with stations only with 
two-letter calls, and these con-
tacts must be made only on 80 
meters. Required sections in-
clude V01, V02, VE1 (PEI), VE1 
(NB), VE1 (NS), VE2, VE3, VE4, 
VE5, VE6, VE7, and VE8. There 
are no mode restrictions, but en-
dorsements will be granted at 
the time of applications if all 
contacts were made on a specif-
ic mode of operation. 
Contacts must be made using 

your own equipment from one 
location or from within 150 miles 
of it and within the same sec-
tion. 
To apply for this award, en-

close $2.00 and sufficient post-
age for the return of your award 
and the required confirmation 
cards. Address all your corre-
spondence to the Metro ARC, 
PO Box 352, Downsview, Ontar-
io, Canada M3M 3A6. 

ALL NOVA SCOTIA COUNTIES 

The Nova Scotia Amateur Ra-
dio Association is proud to an-
nounce the WANS Award, which 
requires the applicant to work 
fifteen of the eighteen counties 
in Nova Scotia, Canada, or four-
teen of the eighteen counties 

plus a contact with Sable Island. 
There is no charge for this 

award, but applicants are asked 
to send QSL cards and log data 
along with sufficient postage 
for their safe return. Address 
your application to Mrs. Chris-
tine Weeks VE1AKO, PO Box 47, 
Rural Route 1, Cleveland, Nova 
Scotia, Canada BOE 1J0. 

The Halifax Amateur Radio 
Club also sponsors a Worked All 
Nova Scotia Counties Award 
which states that maritime prov-
inces must contact seventeen 
of the eighteen counties in the 
province, while at the same time 
they must contact ten counties 
on a second band or series of 
bands. In all cases, Sable Island 
can be used as a substitute. 

To qualify, all contacts must 
have been made on or after Jan-
uary 1, 1977, and the application 

should be sent directly to the 
Halifax ARC, PO Box 663, Hali-
fax, Nova Scotia, Canada B3J 
2T3. There is no charge for this 
award, but the applicant must 
supply sufficient postage for 
the safe return of confirmation 
cards. 

DIPLOMA OF THE 
FRENCH. AMERICAS 

From Quebec City, Canada, 
comes word about the French 
Americas Award which requires 
stations in Europe, Africa, 
North, and South America to 
work at least two FP8 stations, 
two FY7 stations, and either an 
FS7 or FM7 station. Applicants 
in Asia or Oceania must work 
only a single contact from the 
areas of FP8, FY7, and FS7 or 
FM7. 

There appear to be no date re-
strictions, and applicants may 
have their list of contacts veri-
fied by a local radio club official 
and sent, along with an awards 
fee of $1.00 or seven IRCs, to 
Alex Desmeules VE2AFC, PO 
Box 382, Quebec City 4, Canada. 

QUEBEC CITY AWARD 

Speaking of Quebec City, 
Quebec, the local amateur radio 
fraternity sponsors the Quebec 
City Award for American and 
Canadian stations which make 
a minimum of five station con-
tacts in Quebec City. 
You may address all corre-

spondence to the Radio Club of 
Quebec, PO Box 332, Upper 
Town, Quebec City, Quebec, 
Canada. The award fee is $1.00 
or seven IRCs. 

WORKED ALL 
SASKATCHEWAN PROVINCE 

The Regina Amateur Radio 
Association is pleased to an-
nounce the WASP Award which 
requires the applicant to accu-
mulate a total of 100 points to 
qualify. Members of the Regina 
organization count 10 points 
each to a maximum of five con-
tacts made with members of the 
group. Contacts with other Regi-
na amateurs score five points, 
while contacts with other Sas-
katchewan amateurs count two 
points. There must be a mini-

mum of ten QS0s made. Send 
your list of contacts along with 
your confirmed QSLs and $1.00 
to RARA Club VE5NN, 2827 Ab-
bott Road, Regina, Saskatche-
wan, Canada S4N 2J9. 

STONEHENGE USA 

The Tr-City Amateur Radio 
Club will operate a special event 
station Saturday, June 12, 1982, 
from the replica of Stonehenge 
located near Maryhill, Washing-
ton. W7VPA will operate from 
1600 to 0100 UTC on or near the 
frequencies of 3.900, 14.290, 
21.390, 28.690, and 146.52. An at-
tractive certificate will be 
awarded. Send QSL info and 
$1.00 to W7VPA Special Event, 
PO Box 73, Richland WA 99352. 

HOMEWORK NET 

Are you a teenager? Or still 
think you are? Then the Home-
work Net is for you, operating on 
7.250 phone every Saturday 
from 2100 to 2200Z. It is de-
signed for, but not limited to, 
teenagers. This net is looking 
for young amateurs who wish to 
make new contacts with people 
who have similar interests. So 
take a break from your home-
work and join us on our informal 
Homework Net—Diane WD9DNO 
and Scott KCONF. 

WATERLOO DAYS 

The N. E. Iowa Radio Amateur 
Association will operate special 
event station W0MG in conjunc-
tion with activities celebrating 
My Waterloo Days, on June 
12-13. Activity will take place 
from Waterloo, Iowa, and will be 
on 7.240, 14.290, and 21.370. 
Special informative commemo-
rative QSL card for SASE to: 
NEIRAA, PO Box 92, Waterloo IA 
50704. 

DUNGEONS AND DRAGONS 

New! A 10-meter Dungeons 
and Dragons Net at 28.720 
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-±- ORM. Saturdays promptly at 
1500 GMT. To save us time and 
grief, please be ready with your 
character, rank, dice, and all of 
the necessary info. Net control 
is KA9JOX. If you don't hear any-
one at 28.720, check 28.820. If 
still nothing is heard, the net has 
been canceled because of poor 
turnout or other reasons and will 
resume the next week at the 
same time and place. If you wish 
to participate regularly, please 
write me so you can get a 
chance to be a DM or net con-
trol. Address: Michael Frost 
KA9J0X, Box 1008, Riverside IL 
60546. 

FORT DELAWARE 

Fort Delaware, on Pea Patch 
Island, Delaware, will be the site 
of a mini-expedition by Wilming-
ton area hams on the weekend 
of June 5 and 6, 1982. 

This will be the first HF ama-
teur operation from the fort in 
the middle of the Delaware River 
where, during the Civil War, 
many thousands of Confederate 
prisoners of war were held. The 

fort is now a state park. 

Equipment will be limited to 
one transceiver fed by a small 
generator carried to the island 
by a small boat. Operations will 
be in the General segments of 

the HF bands, daylight hours 
only, with each operator using 
his own call and the Fort Dela-

ware identifier. Members of the 
Independent Amateur Radio 

Group of Delaware will be Rick 
KB3PD, Allen KB3HZ, Dwight 
N3ARU, Ned N3ARV. and Doug 
N3ACU. Commemorative QSL 
cards will be issued to contacts 
supplying SASEs. 

For more information, con-
tact the Independent Amateur 
Radio Group of Delaware, 400 
Fifth Ave., Millcreek, Wilming-

ton DE 19808. 

NOARS AND USS COD 

Once again, signals will be ra-
diating from the submarine USS 
Cod. Members of the Northern 
Ohio Amateur Radio Society will 
be operating from this proud 
W WII warship during the 
months of June, July, and Au-
gust, using the call K8KRG. 
The USS Cod is on permanent 
display in Cleveland, Ohio. Oper-
ations will begin on Memorial 
Day and run every weekend 
(with the exception of Field Day 
weekend) until Labor Day. 
An attractive certificate will 

be awarded for two-way con-
tacts from the ship upon receipt 
of QSL card and $.50 for post-
age. Look for operations in the 

lower part of the General bands, 
10 through 80 meters, on the 
weekends of June 5-6, July 
17-18, and August 7-8; we will be 
operating 40-meter Novice band 
at 7.125. Send QSLs to Donald L. 
Winner WD8RZG. 8927 Torrance 
Ave., Brooklyn OH 44144. 

NORFOLK TRICENTENNIAL 

The city of Norfolk, Virginia, 
will be celebrating its tricenten-
nial this year. As part of the 
"Harborf est" celebration on 
June 11-14, the Tidewater area 
amateur clubs will join together 
to operate a Harborfest-Tricen-
tennial special event station. 
The amateur call W4NV will be 
used, and special QSL certifi-
cates will be sent to all contacts 
made who send a large (8" x 
10") SASE. The station will oper-
ate 24 hours each day in the 80-
through 2-meter bands and will 
work CW and SSB. 
For further information, 

please contact Bill Verebely 
KC4YX, 3101 Petre Road, Chesa-
peake VA 23325. 

LARGEST TRAIN ROBBERY 

The Libertyville and Munde-
lein Amateur Radio Society 
(LAMARS) will operate W9H0Q 
from Rondout, Illinois, near the 
site of the largest train robbery 

in United States history. Approx-
imately three million dollars in 
negotiable instruments and jew-
elry were confiscated during a 
brief stopover and all partici-
pants were apprehended within 
six months. Frequencies: 
phone-7.260, 14.290, 21.375; 
CW-7.125, 21.150. Time: from 
0000Z 12 June until 0000Z 13 
June. Certificate for a large 
SASE to: KB9BR or "Big Rob-
bery," Box 656, Libertyville IL 
60048. 

STAR-SPANGLED BANNER 
SPECIAL EVENT STATION 

WB3KUH will operate a spe-
cial event station from Fort Mc-
Henry, Baltimore, Maryland— 
the birthplace of The Star-Span-
gled Banner—on June 12 and 
13, 1982. Operation will com-
mence at 1600 GMT. Operation 
will be within the first 25 kHz of 
the General and Advanced 
bands. Both SSB and CW will be 
used. Novice operation is also 
expected. Operation will be on 
20. 15, 40, 2, and 6 meters. 

Stations desiring a special 
certificate from the event sta-
tion can obtain one by sending 
an SASE and their QS° number 
to Donald Oakjones WB3KUH, 
1806 Willann Road, Rosedale 
MD 21237. 

HAM HELP 
We are happy to provide Ham 

Help listings free, on a space-
available basis. We are not hap-
py when we have to take time 
away from other duties to deci-
pher cryptic notes scrawled il-
legibly on dog-eared post cards 
and odd-sized scraps of paper. 
Please type or print (neatly!), 
double spaced, your request on 
an 81/2 "x 11" sheet of paper and 
use upper- and lowercase letters 
where appropriate. Also, please 
make a "1" look like a "1," not 
an "I," which could be an "el" or 
an "eye," and so on. Hard as it 
may be to believe, we are not fa-
miliar with every piece of equip-
ment manufactured on Earth for 

the last 50 years! Thanks for 
your cooperation. 

I am interested in correspond-
ing with hams who have or had 
any late-model Hallicrafters 
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equipment, specifically the 
SR2000 Hurricane transceiver, 
HA20 vfo, and P2000 power sup-
ply/speaker. I am interested in 
operational notes, modifica-
tions reviews, and comparisons. 

I would also like to obtain in-
formation on the history of Halli-
crafters equipment, particularly 
post-1958. (I already have a copy 
of the Ham Radio article, "The 
Hallicrafters Story") 

And does anyone have manu-
als and schematics for a Heath-
kit IG-72 audio generator and 
AT-1 transmitter, Hallicrafters 
S38E receiver, and Eico's 1078 
ac power supply, 239 TVM, and 
Model 315 signal generator? 
Write before sending. 

Robert Gagne 
143 Millville St. 

Salem NH 03079 

I would like to hear from any-
one who served at the Naval Ra-
dio Station NSS, Annapolis MD, 
from 1942 to 1946. 

Laurence E. Hoepfer N7BJT 
Box 334 

Columbia Falls MT 59912 

I need a schematic for a Hick-
ok Model 19XD signal generator. 

Sherman Banks N4CXF 
Rt. 1 Youngs Mill Rd. 
Kingston GA 30145 

Has anyone interfaced an 
Atari 400/800 to a rig for sending 
and receiving CW? Is software 
available? 

John S. Lee KA4EPR 
12341 Dickinson Dr. W303 
Coral Gables FL 33146 

I am in need of information 
about the WWII Navy Model 
MBM radio. 

Tony Grogan WA4MRR 
5 Rollingwood Dr. 
Taylors SC 29687 

I would like to contact anyone 

who is using the Texas Instru-

ments TI-99/4 home computer to 
send and receive RTTY, CW, and 
SSTV. 

Miguel Binstok LU1DIU 
PO Box 012592 
Miami FL 33101 

I would like to hear from own-
ers of the code reader made by 
Microcraft. I need data on how 
well it works, QRM, etc. 

Berand G. Kirschner WBOYCO 
1440 Grand Ave. #11 
St. Paul MN 55105 

I would like to "marry" my 
Johnson Invader 200/2000 with a 
receiver that has a 5.0-5.5-MHz 
vfo so that I get transceiver-type 
information. Can anyone help? 

Arthur Ford W2HAE 
552 Hillside Ct. 

Melbourne FL 32935 

I need a copy of the sche-
matic for a Hallicrafters S-107 
Mark II receiver, built approxi-
mately 1961. 

Sheldon Daitch WA4MZZ 
Box 8091 

Greenville NC 27834 



A ES Cesoesuid! !  .1:1.PJA 

KLM VHF/UHF 
POWER AMPLIFIERS 
Factory Sealed, late model units with One 
Year Warranty, including output transistors. 

Model  Band/Mode  In 
PA2-25B  2m FM 1.4w 

MA-35B1 2m FM/SSB  1-4w 35w  129" 99" 

PA4-80B1 2m FM/SSB 1.4w  80w  229" 

PA4-16081. 2m FM/SSB 1-4w  160w  299" 

PA10-90B1 2m FM/SSB lOw  90w  199" 
PA10-170131. 2m FM/SSB lOw  170w  299" 

PA15-40B1 2m FM/SSB 5-15w 40w  149" 

PA15-80BL 2m FM/SSB 5-15w 80w  179" 
PA15-160BL 2m FM/SSB 5-15w 160w  269" 

PA45-160E11. 2m FM/SSB 15 45 160vo  239" 

MA-35BCL 220 FM/SSB 1-4w 35w  129" 

PA4-70BC 220 FM  1-4w  70w  229" 

PA15-60BC 220 FM  5-15w 60w  199" 

PA15-120BC 220 FM  5-15w 120w  299" 

PA15-1208C1 220 FM/SSB 5-15w 120w  299" 

PA45-120BC 220 FM  15-45 120w  279" 
PA4-40C1 450 FM/SSB 1-4w  40w  279" 

PA15-40C1 450 FM/SSB 5 15bv 40v4  199" 

PA15-110C1 450 FM/SSB 5-15w 110w  349" 

RECEIVE PREAMPLIFIERS (Regular $62") NOW 
PRA-50C 6m, 10 dB, 2.5 dB NF   $47" 

PRA-144I 2m or mtg in old style KIM amp 47" 

PRA-1441I 2m for mtg. in new style KIM amp 47" 

PRA-144C 2m, 10 dB, 2.5 dB N/F  47" 

PRA-220C 220 MHz, 15 dB 47" 

PRA-E70 432 MHz for Echo 70 (Reg. $49")  37" 

Out Reg. NOW 
25w $ 99"$ 74" 

169" 
225" 
149" 
225" 
112" 
135" 
199" 
179" 
99" 
172" 
149" 
225" 
225" 
209" 
209" 
149" 
262" 

90-Day AES Warrant 

TRAM SWR/Wattmeter 
Fully automatic, self-calibrating - no adjustments to 
'nuke. Dual illuminated meters show watts out &actual 

SWR - simultaneously! Range: 1.8-30 Mhz. Power 0-

20. 0-200 & 0-2000 watts. Accuracy: ±5%. Only 10°:, of 
lull scale power needed to read SWR, warning light at 
3 1 Remote sensor w/50" cable. AC adaptor supplied. 
6 -C" Cells for battery power 7'.,"w  .5.."d 

Regular $119q' - Closeout $6995 
Closeout Quantities Limited - Don't miss out! - Order 

direct from this ad. Send Check. Money Order or Call 
IOU FREE, 1-800-558-0411 and use MASTERCARD 
It VISA. Cash payment COD orders accepted. Prices 
do not include 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 
AES Branch Stores in: Clearwater, FL • 

Orlando FL • WIcklItte OH • Las Vegas NV 

Transmits perfect  Morse Code  • Built-in  16 

character  buffer  * Internal speaker and side-

tone  * Reed  relay  output  eli minates keying 

proble ms • All solid state circuits and sockets 
for reliability • Speed range 5-45 WPM • Perfect 
co mpanion to our CODE *STAR all- mode code 
reader. 

1 MORSE-A-KEYER KIT, model MA K-K, Complete kit of parts & manual   $159.95 
I MORSE-A-KEYER, model M AK-F, Factory wired & tested   $199.95 
• MORSE-A-KEYER ESSENTIAL PARTS KIT, model EPK-K   $ 69.95 

(Essential parts kit for home-brewers consists of pc board, board parts and manual. 

You  supply  ASCII  keyboard,  cabinet,  power  Supply  &  miscellaneous parts.) 

• Send check or money order. Use your VISA or MasterCard. Add $5.00 shipping and 
Ihandling for Continental U.S. Wisconsin residents add 4% Wisconsin State Sales Tax. 

. vithzoe  Cor por ation  Telephone: (4141 24143144 

Post Office Box 513G, Thiensville, Wisconsin 53092 .-501 
•  •  •  omm.  mil m•  •  •  •  a n  • • • m •  •  •  •  • 

F  1 
iThe Missing Link' 
I  I 

liKantronics  The Inter I PT To CW uP rermonas 'alit  I 

Tun; 

The Interfacem 
suggested price $189.95 

Kantronics, the innovator in code readers and RTTY 
terminals, leads the pack again with The Interface." 
Your personal computer becomes a complete CW and 

RTTY terminal with The Interface" linking it to your 
transceiver. 
The Interface" receives any shift of RTTY, ASCII, or 

CW and transmits all the necessary AFSK tones for RTTY, 
ASCII, and RTTY CW-ID. The manual includes a complete 
software example for the Apple II Plus, featuring split 
screen display, buffered keyboard, status display, and 
much more. Software is also available on diskette for 
Apple and cartridge for Atari. 
Follow the leader, Kantronics, into the computer age 

of amateur radio. See The Interface" at your authoriz-
ed Kantronics dealer, or contact 

Kantronics 
L(913) 842-7745  1202 E. 23rd Lawrence, Kansas 66044 
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IC-720A H.F. 
LIST $1349.00 

AL AMATEUR 

SPECIA 
LIMITED 
'0 Pr  E 

DISTRIBUTING 
7201 N.W. 12 ST. 
MIAMI, FLA. 33126 
(305) 592-9685 
(305) 763-8170 

WATTS 800-327-3364 

SSB-CW MODE PORTABLE RADIOS 
IC-502-A  6 METER 

LIST 239.00  N&G PRICE 185.00 
IC-202 S 2 METER 

LIST 279.00  N&G PRICE 215.00 

IC-25-A 
LIST $349.00 

IC 730 H.F. 
LIST $829.00 

IC-451A U.H.F.  IC-2AT IC-3AT IC-4AT 
Accessories Stocked LIST $899 00 

The (:)-weet ic:oundinq  cpc(ticr 

MARK 
3CR 

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 

• Spurious rejection > 65 dB. 

• Autopatch and reverse autopatch 

• 15 Function controlled outputs 

• Die cast aluminum receiver and transmitter enclosures 

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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RADIO BWKSHOP 
FOR THE NOVICE 

NE W, UPDATED 
iG7 XT •  NOVICE 

LICENSE  EDITIONS OF OUR 
STUDY 

41.1"  GUIDE  FAMOUS NOVICE LICENSE 

STUDY GUIDE AND 

NOVICE STUDY TAPES 

• NOVICE STUDY GUIDE—by Timothy M. Daniel N8RK. Here is the most up to date novice guide 
available. It is complete with information about learning Morse Code, has the latest FCC amateur 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. It 
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 14.95.* 

• 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 3-515.95.• 

Scientists have proven that you learn faster by listening than by reading because you can play a cas-
sette tape over and over in your spare time—even while you're driving. You get more and more info 
each time you hear it. You can't progress without solid fundamentals These three hourlong tapes give 
you all the basics you'll need to pass the Novice exam easily You'll have an understanding of the ba-
sics which will be invaluable to you for the rest of your lifer Can you afford to take your Novice exam 
si/h rutf ,rst listening ti these tapes? 

SPECIAL OFFER! Both Novice License Study Guide and Novice Study 

Tapes $19.95. Order NP7300. 

General License Study Guide — 
oevsi 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 
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 S6 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 examiners office! (Published by 
TAB Books previous to recent changes in FCC exam 
material.) SG1081 $6.95.• 

FOR YOUR HAMSHACK 
• OSL CARDS— 73 turns out a fantastic series of 
cards at about half the cost of having them done els.• 
where because they are run as a fill-in between printing 
books and other items in the 73 Print Shop. 250 Style 
W -0W0250—f or S8.95: 500 Style W —0W0500— 1 or 
$13.95'. 250 Style X —0X0250 — for $8.95'; 500 Style 
X —0X0500, 250 Style Y-0Y0250— for S8.95'. 500 
Style Y —0Y0500 — for 51395 • Allow 6-12 wks for 
delivery. 

• LIBRARY SHELF BOXES—These sturdy white, cor-
rugated. dirt-resistant boxes each hold a full year of 73. 
Kilo:mud Microcomputing or 80 Microcomputing With 
your order, request self -sticking labels for any of the 
following. 73, Kilobaud Microcomputing. 80 Microcom-
puting, CO. OST. Ham Radio, Personal Computing, 
Radio Electronics, Interlace Age. and Byte. Order 1 — 
BX1000— f or $2 00•. order 2-7 —BX2002—for $1. 50 
each • : order 8 or more—BX1002 —I or $1.25 each. 

73 MAGAZINE 

BINDERS 

W2NSD/1 
Stir le 

Si,  1 

— 

Style X 

• Preserve and protect your collection for a ilfetim. 
Order these handsome red binders with gold lettere,, 
S7 50 for 1, 3 for $21 75. 6 for $42 00. (Postpaid with 
USA, please add $2 50 per order outside USA.) Chec* 
money orders only, no phone or COD orders. 73 
Binders, P.O. Boa 5120, Philadelphia, PA 19141. 

• NOTE—Above address for Binders only. 

13 CODE TAPES 
ANY FOUR TAPES 
FOR $15.95! 
$ 4.95 EACH 

"GENESIS" 

5 WPM—CT7305—This is the beginning tape for people 
who do not know the code at all. 11 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—CT7313— Code groups again, at a brisk 14 
per so you will beat ease when you sit down in front of the 
steely-eyed government inspector and he starts sending 
you plain language at only 13 per You need this extra 
margin to overcome the panic which is universal in the 
test situations When you've spent your money and time 
to take the test. you'll thank heaven you had this back-
breaking tape 

"COURAGEOUS" 
20 + WPM—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 dif ficult that you'll almost fall asleep copy-
ing the FCC stuff by comparison. Users report that they 
can't believe how easy 20 per really is with this fantastic 
one hour tape. 

"OUTRAGEOUS" 
25+ WPM —CT7325 —This is the tape for that small 
group of overachieving hams who wouldn't be content to 
simply satisfy the code requirements of the Extra Class 
license It's the toughest tape we've got and we keep a 
permanent file of hams who have mastered it. Let us 
know when you're up to speed and we'll inscribe your 
name in 73's CW "Hall of Fame" 

SSTV TAPE 
• SLOW SCAN TELEVISION TAPE—CT7350—Prize-
winning programs from the 73 SSTV contest. Excellent 
for Demo , $5 95 ' 

BACK ISSUES 
• BACK ISSUES—Complete your collection, many are 
iirime cullectables now, classics in the field! A full col-
lection 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 
 Si 3.50 

73005  73 BACK ISSUE-5 YOUR CHOICE 
 $10.75 

73010  73 BACK ISSUE-10 YOUR CHOICE 
 $16.00 

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-I ive magazines add $7.50 
per order. 

• Use the order ca-d in this magazine or itemize your order on a separate piece of paper and mail to 73 Radio Bookshop • 
Peterborough NH 03458 Be sure to include check or detailed credit card information. No C.O.D. orders accepted. All orders 
add $1 50 handling first book. S1.00 each additional book. S10 00 per book foreign airmail. Please allow 4-6 weeks for 
delivery Questions regarding your order', Please write to Custemer Service at the above address. (Prices subject to change 
on books not published by 73 Magazine.) 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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THE 73 
TECHNICAL 
LIBRARY 

BEHIND THE DIAL—by Bob Grove. Get more fun out of 
shortwave listening with this interesting guide to 
receivers, antennas, frequencies, and interference. 
BK7307 $4.95. • 

THE CHALLENGE OF 160—is the newest book in the 73 
technical library, dedicated to 160-meter operating. Si 
Dunn provides all necessary information to get started 
on this unique band. The all-important antenna and 
ground systems are described in detail. The introduction 
contains interesting photos of Stew Perry's (the King of 
160) shad/. This reference is a must for new and ex-
perienced "Top Band" operators. BK7309 $4.95.• 

SSB ...THE MISUNDERSTOOD MODE—by James B. 
Wilson. Single Sideband Transmission... thousands of 
us use it every day, yet it remains one of the least 
understood facets of amateur radio. J. B. Wilson 
presents several methods of sideband generation, am-
ply illustrated with charts and schematics, which will 
enable the ambitious reader to construct his own side-
band generator. A must for the technically-serious ham. 
BK7351 S5.50.• 

PROPAGATION WIZARD'S HANDBOOK— by J. H. 
Nelson. When sunspots riddled the worldwide com-
munications networks of the 1440s, John Henry Nelson 
looked to the planets for an answer. The result was a 
theory of propagation forecasting based upon inter-
planetary alignment that made the author the most re-
liable forecaster in America today. The book provides an 
enlightened look at communications past, present, and 
future, as well as teaching the art of propagation 
forecasting. BK7302 $6.95.• 

TOOLS & TECHNIQUES FOR ELECTRONICS—by A. A. 
Wicks is an easy-to-understand book written for the 
beginning kit-builder as well as the experienced hob-
byist. It has numerous pictures and descriptions of the 
safe and correct ways to use basic and specialized tools 
for electronic projects, as well as specialized metal-
working tools and the chemical aids which are used in 
repair shops. BK7348 $4.95.' 

FOR 

THE 

CONTESTER 

THE CONTEST COOKBOOK—reveals the secrets of the 
contest winners (domestic, DX, and specialty contests), 
complete with photos and diagrams of equipment used 
by the top scorers. Find out how to make 150 contacts in 
one hour. BK7308 $5.95.* 
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HANNOINt 
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NEW 

THE COMPLETE 

SHORT WAVE 
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HANDSOOK-V.-
1101, 110111•••• • BA WL 111•11.1114 

WORLD 
PRESS SERVICES 
ot  FREQUENCIES 

V, 

WORLD PRESS SERVICE FREQUENCIES —by 
Thomas Harrington Can't wait to hear the evening 
news, or are you wondering about the news that you 
aren't hearing? Receive by Radio Teletype )RTTY) a// 
the world news and financial happenings from the 
world capitols on a 24 hour a day basis. This book gives 
you the frequencies and times of broadcast of such 
news services as AP, UPI, Reuters, TASS, VOA and 
London Press. Also included is an introduction to 
RTTY with information on equipment, antennas, abbre-
viations—everything you need to get started in RTTY. 
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 experi-
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 c round station. Solid hardware 
designs and all the instructions necessary to operate 
the equipment are included. For experimenters who 
are operating stations, the book details all procedures 
necessary to modif y equipment for the new series of 
spacecraft. Amatet.r weather satellite activity repre-
sents a unique blend of interests encompassing elec-
tronics, meteorology and astronautics. Join the privi-
leged few in watchi  the spectacle of earth as seen 
from space on your own monitoring equipment. 
BK7383 $895.• 

INTERFERENCE HANDBOOK—by William R. Nelson, 
WA6EQG —This timely handbook covers every type of 
RFI problem and gives you the solutions based on 
practical experience Covers interference to TV, radio. 
hi-fi, telephone, rad o amateur, commercial and CB 
equipment. Power lire 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 prof use-
ly illustrated book is packed with practical easy-to-
understand information. BK1230 $8.95.• 

IC OP-AMP COOKBCOK —by Walter G. Jung. Covers 
not only the basic theory of the IC op amp in great 
detail, but also includes over 250 practical circuit ap-
plications, liberally illustrated. 592 pages. 51/2  x 81/4 , 
soltbound. BK1028 S' 4.95.• 

OWNER REPAIR OF RADIO EQUIPMENT—by Frank 
Glass K6R0. Here's a book that will teach you an ap-
proach to troubleshocting 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.* 

VOL. II AUDIO FREQUENCY TESTERS—Jam-packed 
with all kinds of audio frequency test equipment. If 
you're into SSB, RTTY, SSTV, etc.. this book is a must for 
you... a good book for hi-ti addicts and experimenters, 
too! LB7360 $4.95.• 

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 $995 

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 anci 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 shack shelf. BK1185 $12.95.• 

The 73 

Test Equip ment 
Library 

RADIO 

FREQUEN 
TESTERS 

VOL. III RADIO FREQUENCY TESTERS—Radio frequen-
cy waves, the common denominator of amateur radio. 
Such items as SWR, antenna impedance, line imped-
ance, RF 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 54.95.• 

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 ham 
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— 8K1044— RI burst, function, square wave gen-
erators, variable length pulse generators-100 kHz 
marker, i-f and rf sweep generators, audio osc,al/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 detail ed credit card information. No C.O.D. orders accepted. All orders 
add S1.50 handling first book. S1.00 each additional book. $10 00 per book foreign airmail. Please allow 4-6 weeks for 
delivery Questions regarding your order', Please write to Customer Service at the above address (Prices subject to change 
on books not published by 73 Magazine ) 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 



RADIO BWKSHOP 
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 59 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 fabu10u9 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 $5,50.• 

• ALL ABOUT CUBICAL QUAD ANTENNAS (2nd edi. 
tion) -BK1196 -Ths "Classic" on Quad design, 
theory. construction, and operation. New 2nd edition 
contains new teed and matching systems and new 
data. $5.95.• 

• BEAM ANTENNA HANDBOOK (New 5th edition)-
BK1197 - Yagi beam theory, construction and operation 
Information on wire beams. SWR curves and matching 
systems A must' for serious DXers $5 95' 

• VHF HANDBOOK FOR RADIO AMATEURS - BK1198 
-Contains information on FM theory, operation and 
equipment. VHF antenna design and construction. satei 
lite EME, and the newest solid-state circuits $6 95' 

• THE RADIO AMATEUR ANTENNA HANDBOOK - 
BK1199 -All about wire antennas, beams, tuners 
balunS. coax. radials. SWR and towers Clear and corn 
plete information $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 $695' 

TTL COOKBOOK  by D un  Lancaster Explains wli c,• 
TTL is, how it works, and how to use it Discusses prai 
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.• 

SPECIAL OFFER 
Chart of 

UNITE D ST ATES A M ATEU R 

R A DI O PRI VILE GES 
by class of license, emission type, and fre 
quency from 180 thru 2 meters, including pro-
vision for the new 30. 17. and 12 meter bands. 
This 22 it 28 in, twelve-color chart is the first 
of its kind to be both informative and decora-
tive. S3.00 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' 
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WORLD REPEATER ATLAS-Completely updated. over 
230 pages of repeater listings are indexed by location 
and frequency More than 50 maps pinpoint 21300 repeat-
er locations throughout the USA Foreign listings in-
r-iude Europe the Middle East, South America. and 
Africa $4 95' BK7315 

THE MAGIC OF HAM RADIO- by Jerrold Swank VV8HXR 
begins with a brief history of amateur radio and of Jerry's 
,nvolvement 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 S4 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 corn 
;,rehensive coverage of short, medium and long wev,. 
560 pages of vital aspects of world listeninc 
St6 50 BK1184 

MICROCOMPUTER BOOKS FROM 73 

Annotated 
BASIC 

Neer Technique for Neophytes 

• SOME OF THE BEST FROM KILOBAUD/MICROCOM-
PUTING -BK7311--A collection of the best articles that 
have recently appeared in Kilobaudi MICROCOMPUT-
ING. Included is material on the TRS-80 and PET 
systems, CP/M. the 8080/8085/Z80 chips. the ASR-33 ter 
mina! Data base management, word processing, text 
editors and file structures are covered too Programming 
techniques and hardcore hardware construction proj-
ects for modems, high speed cassette interfaces and 
TVTs are also included in this large format. 200 plus 
page edition $10 95 ' 

• 40 COMPUTER GAMES- BK7381 - Forty games in all 
in nine different categories Games for large and small 
systems, and even a section on calculator games Many 
versions of BASIC used and a wide variety of systems 
represented A must for the serious computer games-
man $7 95' 

• THE NEW HOBBY COMPUTERS-8K7340-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 intr oduc-
tion to programming, low cost I/O for a computer, com• 
outer arithmetic. checking memory boards  and 
much, much more. Don't miss this tremendous value. 
Only $4 95 ' 

• UNDERSTANDING AND PROGRAMMING MICRO. 
COMPUTERS -BK7382 -A valuable addition to you , 
computing library This two-part text includes the Des! 
articles that have appeared in 73 and Kilobau ,1 
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' 

ANNOTATED BASIC -A NEW TECHNIQUE FOR NEO-
PHYTES. VOL 1 & 2-Annotated BASIC explains the 
complexities of modern BASIC. It includes complete 
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 Volume 1 BK7384 $10.95 
Annotated BASIC Volume 2 BK7385 810.95 
Order Both Volumes and Save! BK738402 $18.95 

HOBBY COMPUTERS ARE HEREW 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 
proleCts. 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 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 subbed t to chang«. 
on books not published by 73 Magazine 
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TEST EQUIP LIB 7/4 -IC TEST E0  5 4 75 

TOOLS & TECHNIQUES  6 495 

TTL COOKBOOK  5 950 

TOT COOKBOOK  5 995 

UNDERSTANDING & PROGRAMMING 

MICROCOMPUTERS  5,0 95 

US AMATEUR RADIO CHART  Si 95 

VERTICAL BEAM & TRIANGLE ANTNS 

550 

VHF ANTENNA HANDBOOK  5 595 

VHF HANDBOOK FOR RADIO AMATEURS 

95 

WEATHER SATELLITE HANDBOOK 5 250 

WORLD PRESS SERVICE FREQUENCIES 

5595 

WORLD RADIO 1.\, HANDBOOK  516 50 

WORLD REPEATER ATLAS  S 495 
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(  REVIEW  ) 
KENWOOD TR-2500 

HAND-HELD 

I have been using hand-held 
two-meter transceivers since 
1976. I started out with a Wilson 
1405, went to the smaller Wilson 
MK II, and then saw the adver-
tisement for that "do everything" 
Yaesu FT-207R. I had to have 
one! 

A few months ago, I saw an 
advertisement for the Kenwood 

TR-2500. There was that old feel-
ing again—I had to have one! 
I sold my Yaesu at the first op-

portunity (which didn't take 
long). Then I called the local ra-
dio store and sadly found out 
that Kenwood was not yet ship-
ping the 2500 (shades of my Yae-
su purchase several years be-
fore). Both my budget and the 
Kenwood delivery schedule 
were not ready for several 
months. It seemed like forever! 1 

TR-2500 MARS CONVERSION 

The TR-2500 is supplied to 
operate between 143.000 and 
148.995 MHz. Frequency 
coverage may be expanded 
to 141.000 to 150.995 MHz. 
1. Slide off the battery pack. 
2. Remove three small Phil-
lips head screws from the 
rear cover. 

3. Remove four counter-
sunk Phillips screws from 
the case bottom. 

4. Remove the rear case, re-
move the PTT lever and 
set aside. 

5. Desolder the backup bat-
tery top (negative) lead. 

6. Remove four small coun-
tersunk Phillips head 
screws, two on each side, 
securing top to bottom 
frame halves. 

7. Remove two small Phil-
lips screws from the top 
panel. Use a flat blade 
screwdriver to pry up the 
panel. All four knobs will 
lift with the panel, as well 
as the black Offset mask. 

8. Swing the front away to 
the right and unplug the 
speaker and mic lead 
from the RX TX unit. Do 
not over extend the flex 
circuits. 

9. Remove the felt insula-
tion sheet from the PLL 
rear. 

10. Carefully desolder D14. 
Use a low-power, f ine-
tipped iron and wick ma-
terial, or a vacuum desol-
dering machine. Do not 
pull out the through hole 
material, burn the PCB, or 
overheat and lift the foil. 
Clear the adjacent empty 

holes and move D14 to 
this new location. Solder 
sparingly and do not cre-
ate a solder bridge. 

11. Replace the felt insula-
tion on the PLL unit. 

12 Reinstall the PLL assem-
bly. When reassembling, 
be sure to replace the 
black Offset switch mask 
under the top panel. 

13. Reverse steps eight 
through one to reassem-
ble. When resoldering the 
backup battery (step five), 
be sure not to short the 
battery to the chassis or 
adjacent shielded com-
partment. 

14. The TR-2500 will now op-
erate anywhere between 
141.000 and 150.995 MHz, 
with any split. Please be 
sure you are authorized 
to operate out-of-band 
before transmitting. The 
display will show a small 
zero at 151 MHz in the 
MHz position. All other 
frequencies will display 
normally. 

TR-2500 MARS conversion 
(top view) 

began to wonder if I might have 
made a mistake. The Yaesu sure 
had been good. To make a long 
story short, the TR-2500 finally 

came. 
The first thing I noticed about 

the radio was its size. It feels like 
it was made to be carried 
around. I haven't actually put it 
next to an !corn IC-2A yet, but 
that is the size range it is in. 

Memory Backup 

The lithium-battery memory 
backup is a pleasant change. No 
more programming the memo-
ries every time I turn it on. 
Speaking of batteries, the 
TR-2500 runs quite a long while 
on a battery charge. Although 
it's only a 400-mAh pack, the ra-
dio is fairly easy on it. I've found 
myself adopting new battery 
habits, too. The Kenwood starts 
flashing its transmit LED when 
the battery is about depleted (it 
flashes in the receive mode, 

too). It's nice to have a few min-
utes warning before the radio 
is completely dead. Several 
minutes is plenty of time to say 
73 or to grab a charged battery 
pack. Now, I juSt run my battery 
all the way down and then take 
the five seconds to slip on a 
fresh pack; you don't even have 
to turn the radio off! I suspect 
the nicads will have a longer life 
if they are fully cycled. 

The TR-2500 program fea-
tures are super! I don't have to 
scan all of the band—only the 
part I am interested in. The audi-
ble beeps that sound when a 
function key is hit are also quite 
helpful. The auto-resume for 
scanning is a "have to have" 
item, and with the ten-channel 
memory I can store all the fre-
quencies I need. This little radio 
just about does it all. 

The one thing I might have 
wanted in the TR-2500 was ex-
tended frequency coverage for 
MARS. I mentioned this in the 
comments section of the buyer 
questionnaire included with the 
radio. I was quite impressed 
when I received an envelope 
from Trio-Kenwood a week later. 
It contained a simple modifica-
tion to allow the TR-2500 to 
operate in the 141.000- to 
150.995-MHz range. Now, that is 
being responsive to the consum-
er! A copy of the modification in-
structions accompanies this re-
view. 

The excellent engineering 
that was put into the TR-2500 is 
extended also to the optional 
accessories. The speaker/micro-

phone is sturdy as well as very 
functional. The clip on the back 
has already proven useful while 
working on a local repeater an-
tenna project. I could talk with 
just a push by my collar, and 
listen hands-free. 

Accessories 

The mobile stand is a very at-
tractive accessory, providing 
both power and battery charg-
ing. You can also charge a spare 
battery. Another example of fine 
human engineering is the mo-
bile stand's small light that il-
luminates the radio keyboard; 
it's even tinted green to match 
most auto dash lights. 

The base stand is equally well 
thought out. Besides power for 
the radio, it also provides a fast 
(one to one-and-a-half hour) 
charge for batteries. The battery 
pack has a built-in heat-sensing 
device that triggers at 40° C. Ac-
cording to Kenwood, this hap-
pens when the battery is at a 
90% charge. The base stand 
then automatically switches to 
a trickle charge rate. If one only 
wants to trickle charge, this can 
be accomplished by turning on 
the charge switch before turn-
ing on the power switch. 

Kenwood provides threaded 
holes in the radio case for the 
belt clip, a wrist strap, and a rub-
ber earphone-jack protector. 
There are, of course, extra bat-

tery packs available, and even 
an empty battery case for throw-
away alkaline batteries. 

Just to be fair, I need to list my 
negative findings. 

• The case doesn't impress me 
as being as sturdy as those of 
the FT-207R and the previous 
Wilson radios. 
• The squelch sounds a little 
"soft." 
• The speaker doesn't sound 
quite as good as the Yaesu, 
probably because it's smaller. 

I adapted rather quickly to the 
differences, though, and now 
don't even notice them. 

Multi-Purpose Radio 

This Kenwood TR-2500 is the 
only two-meter radio I own. At 
work, I can set it on my desk and 
listen quietly to what is going 
on. In the car, I hook up to the 
outside antenna, with a 25-Watt 
amplifier between, and it works 
beautifully. At home, I only need 
to hook to the outside antenna if 
I'm trying to hit one of the "far 
away" machines. 
If any of you out there in radio 
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land have been toying with the 
idea of trading up to one of the 

newer hand-held radios or get-
ting a first one, I would strongly 
recommend taking a look at this 
year's crop. If the rest of them 

are anything like the Kenwood, 
and I suspect they all are very 
good, you will find them just as 
capable as their larger counter-
parts. Try one—you'll like it! 
For more information, con-

tact Trio-Ken wood Communica-
tions, PO Box 7065, Compton 
CA 90224. 

Oscar Staudt WB5GCX 
Guthrie OK 

NCG 15M 15-METER 
SSB/CW ORP TRANSCEIVER 

At the time that I received the 
NCG 15M 15-meter SSB/CW 
ORP transceiver for review, I had 
just finished reading an enthusi-
astic review of its predecessor, 
the NCG 15SB, and I wondered 

how the 15M would match up to 
it. I expected an improved model 
and set out to see if this was the 
case. 
Careful unpacking of the 15M 

yielded a U-shaped mobile 
bracket and the necessary hard-
ware to mount the rig under the 
car dash, a hand-held Hi-Z mi-
crophone, a mike hanger with an 
adhesive backing, a 12-V power 
cord with a 5-Amp fuse, and the 
rig with its operating manual. 

Features of the NCG 15M 

The NCG 15M is housed in an 
attractive metal cabinet, mea-
suring 9" x 2-5/8" x 8-1/8", and 
the rig weighs 5-1/2 lbs. On the 
right side of the front panel is 
the tuning dial, and just to the 
upper left of the dial is the three-
digit LED frequency readout, 
displaying the frequency from 0 
to 999 kHz in 1-kHz steps. I 
found the display to be bright 
enough for most operating situ-
ations. 
Below the readout are two 

push-button switches posi-
tioned side by side. One acti-
vates the "Delta F" (receiver in-
cremental tuning) control and 
the other is the noise blanker. 
The blanker does a very effec-
tive job of reducing engine 
noise, and will actually clip the 
received signal if the engine 
noise is strong enough. 
The Signal/Rf Out meter is lo-

cated to the left of the readout, 
and next to the meter is the Del-
ta F tuner. This control will tune 
approximately -± 4 kHz from the 
original receiver frequency. A 
modification is given in the 

116  73 Magazine • June, 1982 

manual to convert the Delta F 
tuner into a fine tuner for both 
receive and transmit. 

Below the Delta F control is 
the Hi/Lo Rf output selector and 
the mode selector. The output 
selector allows for 10- or 2-Watt 

operation and the mode switch 
selects CW or sideband. The 

transmit indicator LED in the up-
per left-hand corner of the rig 
will light when the rig is in the 
CW mode, whether or not the rig 
is keyed, which can be mislead-
ing. The key jack is on the back 
panel of the rig. 

The antenna input is 50 
Ohms, and the power input is 
13.8 V dc. 

Specifications and Testing 
Results 

The testing results matched 
or exceeded the specifications 
given for the NCG 15M. Ratings 

for carrier suppression and 
spurious radiation were given at 
more than 40 dB and less than 
— 50 dB respectively. Test re-
sults showed at least 43 dB for 
the carrier suppression and 
— 60 for the spurious radiation. 
These were single tone tests 
(not mentioned in the manual). 
Testing for image emissions 
showed suppression in excess 
of 60 dB. 

The rating for sensitivity was 
given as "more than S/N 10 dB at 
— 6 dB input." Assuming that 
the input is the rating for the in-
coming signal (unamplified), 
this rating is meaningless since 
the average signal received is 
— 100 dB or less. Testing results 
showed more than 10 dB signal/ 
noise at — 108 dB input. 

Selectivity for sideband was 
tested at — 60 dB and was less 
than ±- 3 kHz as rated by the 
manual. Power out was mea-
sured at 10 W PEP high/2 W PEP 
low for sideband, and 10 W 
high/2 W low for CW. 

On-the-Air Experiences 

With 10 Watts PEP fed into a 
dipole strung in the attic, I was 
ready to do some sideband oper-
ation. I immediately hooked up 
with KO4F in Jacksonville, Flori-
da, who reported a signal weak 
but with excellent audio quality. 
As the band was on the verge of 
closing down completely for the 
evening, this was encouraging 
news. The next evening brought 
a variety of contacts on phone: 
many . from the States, a few 
from South America, and an 
OH6 from Finland with reports 

The NCG 15M transceiver. 

ranging from 55-6 to 59. I was 
amazed at the reports that I was 
receiving. On sideband, the sen-
sitivity and selectivity of the 
NCG 15M easily ranks with rigs 
three or four times the price. 
The next day brought some 

early morning CW operation and 
I worked five European coun-

tries over the space of one half 
hour, until ORM made condi-
tions impossible. I received ex-
cellent signal reports from most 
of my contacts, but the selectivi-
ty on CW was not narrow 
enough to compete with more 
than just a light amount of ORM 
and I was not able to operate as 
long on CW as I would have 
liked. This problem can be 
eased with the installation of 
any good-quality audio filter. 
The main question: How does 

the NCG 15M perform running 
mobile? The results were excel-
lent. Using a Firestik CB anten-
na and an antenna tuner, I went 
out one afternoon and managed 
to make 7 contacts with this 
less-than-optimum antenna ar-
rangement. I have spoken with 
several hams in the midwest 
who have worked better than 40 
countries with the NCG 15M and 
a Hustler antenna while driving 
to work. 
Several NCG 15M owners 

whom I have been in contact 
with have converted a top-load-
ing CB antenna into a 15-meter 
antenna with a good deal of suc-
cess. It's a simple conversion: 
Loosen the set screw on the 

upper part of the coil on the top-
loading antenna and remove the 
whip (approximately 1 foot). Ob-
tain another whip at least 2-1/2 
feet long. This will replace the 
original whip. Trim this whip in 
1/4-inch increments until an op-

timum match is obtained. The 
result is a broadband 15-meter 
antenna which costs about 
$15-$20 and about 30 minutes of 

your time. I was quickly inspired 
to do my own conversion and 
have already worked several 
countries running mobile ORP. 
I was pleased to find that 

there was a protection circuit for 
the transistor finals built into 
the rig; the power out drops sub-
stantially with high swr. I had 
ample opportunity to check this 
out with my first mobile antenna 
installation! 
The only real fault that I found 

with the 15M is the backlash in 
the main tuning. The main tune 
is not too difficult to use when 
the radio is in the shack, but it 
makes mobile operation a real 
challenge. The manual gives in-
structions on how to convert the 
Delta F control to a fine tune to 
compensate for the rough main 
tuning. This works well since 
the fine tune follows the main 
tune in step, i.e., if the fine tune 
is 4 kHz off from the main tune, 
and the main tune is set to a 
new frequency, the fine tune 
will still be 4 kHz off from the 
new main-tune frequency. 

Conclusions 

The NCG 15M was a real plea-
sure to use. The sensitivity for 
both modes and selectivity on 
phone were comparable to 
many transceivers sold at more 
than three times the price of this 
$300 rig. Although a little more 
expensive than the NCG 15SB, 
the 15M matches up to any 
area—and its tuning system is 
far superior. 
For those who have been 

thinking about 15-meter mobile 
or just plain ORP work, you will 



find this rig to be well worth the 
money. It has provided me with 
hours of enjoyable low-power 
operation which I hadn't 
thought possible. It has much of 
the sophistication of more ex-
pensive rigs, yet is simple to op-
erate. The NCG 15M is an out-
standing value any way you look 

at it. 
For more information, con-

tact National Communications 
Group, 1275 N. Grove St., Ana-
heim CA 92806. Reader Service 
number 485. 

Bryan Hastings KA1HY 
73 Magazine Staff 

HEATH KIT SA-5010 KEYER 

In case you haven't noticed, 
Heathkit has taken a renewed 
interest in producing amateur 
radio equipment. In fact, it could 
be said that the gang in Benton 
Harbor is more than making up 
for lost time—in quality, as well 
as quantity. What's most inter-
esting is that the new products 

are obviously designed by 
hams, for hams. Heath didn't 
just call up their engineers in the 
stereo and computer depart-
ment and say, "Hey fellas, whip 
us up some ham gear when you 
get a chance, okay?" No, these 
products were planned. To see 
what this latest generation of 
Heathkit ham gear is like, 73 ob-
tained a 0Matic memory keyer. 

The following is what I dis-
covered. 

The Features 

The 1.4Matic keyer is a compact 
unit measuring 4-1/8" wide, 6" 
deep, and 1-5/6" high. It weighs 
in at a hefty 1 lb. 14 oz., thanks to 
a cast aluminum base. It re-
quires 11-16 Vat 200 mA, and an 
optional wall transformer is 
available. There should be no 
keying problems with most 
transmitters, since positive key-
ing at 250 Vat 100 mA and nega-
tive keying at — 200 V at 40 mA 
are accommodated. There are 
separate phono jacks for posi-
tive and negative keying on the 
rear panel, so no internal wiring 
changes are needed when 
switching from, say, an lcom 
730 to a Kenwood 520S. 
A set of removable capacitive 

touch paddles plugs into the 
front of the unit, and a keyboard-
entered command swaps the in-
puts for left-handed users. 
When the paddles are not in use, 
they can be safely stored in a 
slide-out tray in the keyer base. 
A jack is provided on the rear 
panel for those who prefer exter-
nal paddles. 
All commands are entered via 

the 22-key flush-mount mem-
brane keyboard, which sports 10 
numeric and 23 single-function 
switches. Pressing the "TUNE" 

The Heathkit SA-5010 Matic Keyer. (Photo by KA1LR/4) 

switch, for example, locks the 

output and sidetone on until an-
other button is pressed or a pad-
dle is touched. Speed is key-
board-selectable from one to 99 
wpm, and weighting and spac-
ing are variable. If the user at-
tempts to enter an incorrect 
command, the sidetone emits a 
distinctive dual-pitched warble. 
Rounding out our tour of ba-

sic features is a built-in sidetone 
and speaker with trimpot-ad-
justable volume and pitch. 
While it is not possible to com-
pletely silence the sidetone with 
its volume control (helpful when 
using a rig with its own side-
tone), plugging a dummy plug 
into the rear-panel headphone 
jack accomplishes the same 
thing. Since I can't imagine ever 
wanting to plug a headphone in-
to the keyer, I'll probably replace 
the jack on our unit with a 
miniature SPST switch to turn 
the sidetone on and off. 

Thanks for the Memories 

There are up to ten buffers for 
storing text or commands. The 
buffers are soft-partitioned and 
will hold a total of 240 charac-
ters. The ability to store com-
mands as well as text in memory 
permits such luxuries as auto-
matic speed changes and pro-
grammed pauses in buffer-
stored messages. A repeat key 
which allows a message to be 
sent up to 10 times helps make 
the most of available memory. 
Memory contents and last-se-
lected speed, spacing, weight-
ing, and repeat count are re-
tained with an internal battery 
backup circuit whenever the 
unit is disconnected from its 
power supply. The three minia-
ture S-76 batteries are claimed 
to last about a year (and longer if 
the keyer is left connected to 
power most of the time). 

Like several other keyers, the 
laMatic does not load in real 
time. If you pause for several 
seconds between words, only a 
normal wordspace will be insert-
ed in the memory. If the P/C key 
is pressed while loading a buff-
er, the keyer will pause at that 
point when sending the mes-
sage, allowing you to insert seri-
al numbers, reports, or other 
text with the paddles. When less 
than 20 characters of memory 
space are left, the p4Matic warns 
its user by dropping its sidetone 
pitch considerably. When it runs 
out of space completely, the 
,Matic gives a warning warble, 
stores the last character en-

tered, and returns to the normal 
mode. 

Heath has included a couple 
of innovations in error correc-
tion to simplify buffer loading. 
Characters longer than six dots 

and dashes are simply ignored. 
If several or more dots are sent, 
the computer not only ignores 
the character, but deletes the 
previous character from the 
buffer as well. This is one of the 
best error-fixing routines I have 
seen. 

Code Practice Mode 

For the ham seeking to im-
prove his or her ability to copy 
code, the y Matic keyer includes 
a very sophisticated code train-
er. It sends random code groups 
in your choice of letters only, let-
ters and numbers, or letters, 
numbers, and punctuation. We 
won't go into the details here. 
Suffice it to say that there are 
6400 different yet repeatable 
practice sequences available. 
Since you work at any speed you 
wish, and there are too many se-
quences to memorize, I judge 
the ,,Matic to be superior to cas-
settes as a learning tool. 

Inside the 0Matic Keyer 

Our kit-builder took 11 hours 
working at a leisurely pace to 
finish the kit, and reported only 
a couple of minor problems in 
construction and no errors in 
the manual. The jaMatic was 
rated as an enjoyable and very 
easy-to-build kit. Virtually all of 
the circuitry is on the single 
main board which, in the Heath-
kit tradition, is silk-screened 
with component values, place-
ment, and polarities. It's pretty 
hard to install a part incorrectly! 
There is a second small board 
which holds the status LEDs 
and their dropping resistors. 
Building is greatly simplified by 
the 22-switch keypad which con-
nects to a socket on the main 
circuit board with a ribbon ca-
ble. All ICs are socketed, and 
there are ample warnings about 
the dangers of static electricity 
while handli,ng delicate CMOS 
packages. 
Problems? The final case as-

sembly is not quite up to the ele-
gant standard set by the rest of 
the unit. The military precision 
found everywhere else is inex-
plicably lost here. Specifically, 
the small LED status display 
board is merely stuck to the top 
panel with double-sided adhe-
sive tape. Two standoffs de-
signed to keep the board level 
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unfortunately also keep the 
LEDs in our sample from going 
as deep into their mounting 
holes as they should, which 
causes the display to be rather 
dim. And because of the number 
and thickness of wires going to 
the LED board and the rear pan-
el switches, the two case halves 
must be forced together during 
assembly. One always wonders 
exactly which components are 
taking the strain of such force. I 
would prefer a more reassuring 
mounting scheme here for no 
other reason than peace of 
mind. Also, the leads of the main 
five-volt regulator were too short 
to plug reliably into the connec-
tor provided, no matter how they 
were bent or cajoled. Rather 
than risk a flaky connection to 
this vital component, our builder 
elected to discard the socket 
and solder directly to the leads. 

Fortunately, none of these 
problems affected the reliability 
or usefulness of the keyer. I sub-
mitted it to a rather severe tor-
ture test, dropping it several 
times, and banging it repeatedly 
and forcefully on various hard 
surfaces. No problems ap-
peared. 

Actually, I anticipate that the 
mMatic will be a highly reliable 
product. One reason is its im-
pressively low parts count. Con-
trol is provided by a custom 3870 
single-chip microprocessor and 
ROM package, clocked with a 
3579.545-kHz crystal. Two 
CMOS 5105 RAM chips store the 
buffer contents and command 
functions. A fair percentage of 
the unit's parts are devoted to 
the sophisticated power and 
backup-power switching circuit-
ry, which includes an automatic 
shut-off feature. Bypass capaci-
tors are used liberally at any 
point where there is potential rf 
leakage, and the power input cir-
cuit is protected against reverse 
polarity. Importantly, all compo-
nents (including the two voltage 
regulators) run very cool. 

In Use 

Obviously, Heath has had the 
benefit of being able to examine 
several earlier generations of 
memory keyers. They did their 
homework well, and have solved 
just about every problem that 
cropped up in them. For exam-
ple, the ability to correct errors 
while loading text into a buffer is 
very helpful, as is the CMOS 
memory and its battery backup. 
I still get a kick out of plugging 
the keyer in after a couple of 
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weeks without use, and finding 
our painstakingly-entered mes-
sages still there! 
A great deal of thought seems 

to have gone into the means of 
accessing the keyer's features. 
Manufacturers of memory key-
ers are currently divided into 
two camps: those who favor a 
separate switch or knob for 
each function and others who 
use a universal keypad, with 

which we enter numeric codes 
to accomplish specific tasks. I 
tend to favor the keypad system, 
although I sympathize with 
hams who have a hard time re-
membering the codes for speci-
fic functions. Heath's approach 
was to take the best of both 
worlds,  bypassing  each 
method's weaknesses. The 
mMatic has the precise resetta-
bility of keypad units coupled 
with the ease of use of the 
knobs and switches brigade. 
And for hams who still get con-
fused from time to time, there is 
an easy-to-understand operat-
ing guide on the bottom of the 
unit. 
One question frequently 

asked is, "How do you like the 
capacitive touch paddles?" 
Well, I really didn't expect to like 
them, but was pleasantly sur-
prised when the kit was fin-
ished. They aren't bad at all. 
They are infinitely superior to 
the paddles that were attached 
to Heath's earlier keyers. I still 
prefer a good pair of mechanical 
paddles  (like  our  trusty 
Bencher), but in many situ-

ations, the touch paddles are a 
welcome feature. With the pad-
dles stored in their little tray, the 
kMatic is so portable that it can 
often be found in the glove com-
partment of my rolling ham 
shack. I suspect that many 
hams will be satisfied with the 
simplicity and portability of a 
self-contained unit like Heath's 
SA-5010 pMatic keyer. 
I am especially pleased to see 

attractive, state-of-the-art equip-
ment available from Heathkit, 
and at the price of $97.95, build-
ing the 0Matic keyer is truly 
worthwhile! 
For more information contact 

the Heath Company, Benton 
Harbor MI 49022. Reader Service 
number 486. 

Paul Grupp KA1LRI4 
Casselberry FL 

MMS 2 ADVANCED 
MORSE TRAINER 

The Morse Talker by Micro-
wave Modules (reviewed in Jan-

uary, 1982) was quite an amaz-
ing box. It sent randomly gener-
ated code characters and then, 
using a speech synthesizer, 

read back to you what was sent. 
Well, these folks have man-

aged to go one step further with 
their new Advanced Morse 
Trainer, model MMS 2. This new 
version of the Morse Talker not 
only tells you what it sent, it tells 
you what you sent as well. Hook 
up a key and send to the Trainer. 
After one, five, or fifty charac-
ters you will be told what you 
sent and how fast you sent it. 
The MMS 2 has all the other fea-
tures of the Morse Talker except 
for a different, and to my mind 
more useful, speed range of 6 to 
32 wpm rather than 2 to 20 wpm. 
The unit can handle speeds in 

excess of 40 wpm. The speed 
readout, which is also voice-syn-
thesized, says "20 wpm" no 
matter how much higher the 
speed may be. The MMS 2 rec-
ognizes only letters and numer-
als; if you try to send it punctua-
tion, you will be awarded with 
the best Bronx cheer this side of 
the polo grounds. 
Although the ability to check 

sending accuracy might seem 

like an important one (particu-
larly if you've spent some time 
recently listening to the CW seg-
ments), in use, the MMS 2 leaves 
something to be desired. It's not 
that it doesn't copy well—it 
copies too well. The Morse 
Trainer was able to copy CW 
that I wouldn't put on the air. It 
was able to copy even my pal-
sied bug sending, and that's a 
fist I wouldn't let even a Novice 
hear! 

The CW decoding algorithm 
used in the MMS 2 would be 
ideal in a Morse reader, but is 
entirely too forgiving to serve as 
a critical sending evaluator. An 
experienced ham's ears do a 
much better job. 

All in all, the Advanced Morse 
Trainer represents a significant 
leap forward in technology. 
Whether it's a useful leap is 
another question. 

The price class of the Ad-

vanced Morse Trainer is $295. 
For further information, contact 
Spectrum International, Inc., 
Box 1084S, Concord MA 01742. 
Reader Service number 487. 

John Ackermann AG9V 
73 Magazine Staff 

HAM HELP 
Does anyone have a manual 

or schematic for an Andrea 
Radio Corporation Model 
R•395-PRD-1 World War II 
direction-finder? 

Stan Richardson AC5A 
PO Box 65 

Flynn TX 77855 

I would like to hear from any-
one who can help me increase 
the selectivity and dynamic 
range of my DX-302 shortwave 
receiver. 

Rob Leonard 
Len's Ave. 

Dayville CT 06241 

I wish to thank all the hams 
who responded to my request in 
Ham Help and who did not fur-
nish a return address in their re-
ply! I still need service manuals 
for the following: 
• a model DO-16-N GE low-band 
base station 
• a GE "TPL" low-band mobile 
manual, #LBI-3407 
• a GE "TPL" noise-blanker 
adapter, model 4EZ14610 Rev. C 

• an ac "Spark Plug," model 

CVT-1 (a.k.a. Delco Achiever-
fone) 
• a Utica "Uticom" base station 
• a Motorola P33AAM-1001AM 
manual, #68P81005A40E 
I also need the following: 

• an rf amp and mixer board for 

a Pye Cambridge type FM 10D, 
"A" or "B" band 
• a control head and cable for a 
GE MASTR II (6 or 8 freq.) 
• Motorola NU-138 nicad or 
NU-140 ac power supplies for 
the old "P31-P33" series HTs 
I am willing to pay a reason-

able cost for any of the above. 

Barry Fuerst 
218 Flournoy St. 

Oak Park IL 60304 

I am interested in becoming a 
member of Army or Navy MARS 
and would be very interested in 
hearing from anyone who could 
supply me with details about 
joining. 

Robert Cann W4GBB 
1060 Lochwood Dr. 
Richmond VA 23233 



NEW PRODUCTS 
GINPOLE 

The IIX GP-81 ginpole fea-
tures all welded construction, 
full zinc plating, and is designed 

to fit all popular tower sizes. A 
kit version (buyer purchases a 
pipe locally) costs $129.50, while 
the complete assembly sells for 
$159.50. These antenna acces-
sories and further information 
are available from IIX Equip-
ment, PO Box 9, Oak Lawn IL 
60456; (312)-423-0605. Reader 
Service number 480. 

MICRO-CONTROLLED 
TRANSCEIVER 

The Santec ST series of ra-
dios (both the 2-meter and the 
440-MHz versions) are the first 
units to incorporate digital 

clocks within the radio's control 
program. The ST offers 10 mem-

ories to store both frequency in-
formation and the transmitter 
offset for repeater operation. 
Bandscan is handled by a manu-
al mode for single stepping, a 
search mode which automati-
cally finds the first busy fre-

quency, and a scan mode which 
steps through the band, pausing 
at each busy channel to monitor 
the conversation. 

The ST-144/uP provides 
MARS/CAP frequency coverage 
down to 142.000 MHz and up to 
149.995 MHz. There are three se-
lectable power levels: 100 mW, 1 
W, and a full-rated 3.5 W. A large 

Encomm's Santec ST series of 
micro-controlled transceivers. 

liquid-crystal display and a 
16-key control pad are among 
some of the other ST-144 fea-
tures. The two-meter version 
lists for $359. For more details, 
contact Encomm, Inc., 2000 Ave-
nue G, Suite 800, Plano TX 
75074. Reader Service number 
484. 

24-HOUR WALL CLOCK 

The Benjamin Michael Indus-
tries Model 973A clock features 
quartz accuracy and a 12" dial 
for excellent visibility. A unique 
dial face helps to eliminate in-
terpretation errors often associ-
ated with 24-hour clocks, and 
battery operation eliminates the 
need for a power cord. The Mod-
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The M-827 swr meter from Palomar Engineers 

el 973A clock lists for $59.95. For 
more information, contact Ben-
jamin Michael Industries, 65 E. 
Palatine Rd., Suite 105, Prospect 
Heights IL 60070; (312)-459-5760. 
Reader Service number 479. 

AUTOMAlIC SWR METER 

Palomar Engineers intro-
duces the new M-827 swr meter. 

This new meter computes swr 
autematicary and displays it on 
a light bar. A second light bar 
displays power. 

The frequency range of the 
M-827 swr meter is 1-30 MHz. 
Power ranges are 20, 200, and 
2000 Watts. The swr scale is 10:1 

The Lance Johnson Ergineering GP-1. 

with a logarithmic response. 
The M-827 swr meter sells to' 
$97.50. For further information, 
write to Palomar Engineers, 

1924-F W. Mission Rd., Escondi-
do CA 92025. 

GROUND PLANE BUSS 

Lance Johnson Engineering 

has developed the GP-1, a 
24-point buss that allows you to 
connect a large number of radi-
als to the base of your antenca 
in a neat and efficient manner. 
The cast "alumaloy" disk at-
taches to masts up to 2 inches 
in diameter and has a conve-
nient opening for feedline rout-
ing. The GP-1 is priced at $24.95 
and is sold by Lance Johnson 
Engineering. For more informa-
tion, contact Lance Johnson En-
gineering, PO Box 7363, Kansas 
City MO 64116. Reader Service 
number 481. 

COMPACT ANTENNA 

Bilal Company now offers the 
Isotron 15. It will cover the com-
plete 15-meter band and main-
tain a 2:1 or less swr. The Isotron 
15, which handles the legal pow-
er limit, is supported on a single 
length of tubing, giving the an-
tenna a total length of 21 inches. 
The principle of operation is 

similar to that of the 80-, 40-, and 
20-meter models. The Isotron 15 
sells for $32.95. For more infor-
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mation, contact Bilal Company, 
SR., Florissant CO 80816. 

TOWER AID 

The Hazer is an antenna 
tower accessory which follows 
the tower and carries the anten-
na. When desired, the Hazer is 
lowered to the ground, allowing 
antennas to be repaired or re-
placed. By means of a winch, 
the Hazer is elevated to the top 
of the tower. 

The Martin Hazer is made of 
6160 aluminum and is designed 
for the Rohn 25 tower. It comes 
complete with winch, cable, 
hardware, and instructions. 
Priced at $359.95, the Hazer is 
available from Martin Engineer-
ing. For more information, con-
tact Martin Engineering, Box 
253, Boonville MD 65233; (816)-
882-2734. Reader Service num-
ber 476. 

The Hazer from Martin Engineer-
ing. 
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Hameg 'S dual-trace oscilloscope. 

20-MHZ SCOPE 

Hameg has started to distrib-
ute the HM203, a 20-MHz dual-
trace oscilloscope. The 203 fea-
tures 5-mV/cm to 20-V/cm verti-
cal sensitivity, 18 calibrated 
sweep speeds, a x5 sweep 
magnifier, and external trigger-
ing. 
The HM203's compact size, 

28 x 14 x 38 cm, makes it suit-
able for either home or field ap-
plications. Accessories include 
a component tester and carry-
ing case, while two x 1/x 10 
probes are included in the pur-
chase price. The HM203 has an 

introductory price of $529 and is 
manufactured by Hameg, Inc. 
For more information, contact 

Rivendell Associates, Warner 
Hill, Derry NH 03038; (603)-434-
5371. Reader Service number 
477. 

ELECTRONIC KEYER 

Daiwa has introduced a preci-
sion electronic keyer, the 
DK210. Features include semi-
automatic, automatic, and tune 
modes, as well as dot/dash 
memories. An LED speed indica-
tor gives an instant readout of 
the DK210's 8- to 50-wpm capa-
bility. There are two types of sol-
id-state keying outputs to suit 
almost any transmitter. A vari-
able-frequency sidetone moni-
tor is also included. 
The keyer is available without 

the speed indicator as the Mod-
el DK200. The suggested list 
price for the DK210 is $99; for 
the DK200, $82.50. For more de-

tails, write or call MCM Commu-
nications, 858 E. Congress Park 
Dr., Centerville OH 45459; 
(513)-343-0031. Reader Service 
number 482. 

CONTEST-LOGGING 
PROGRAM 

Compu-Log, a fully-computer-
ized logging system, offers a 
printed, scored, and duped log, 
complete with dupe sheet. Con-
firmation of contacts can be 
printed on address labels in al-

phabetical order by callsign, for 
attachment to your QSL cards. 
In addition, many valuable con-
test and operator statistics can 
be printed. 

Compu-Log is written for the 
TRS-80 Model I with 48K memo-
ry, at least one disk drive, and 
the Epson MX-80 printer. Modi-
fied versions for other printers 
and the TRS-80 Model III can be 
created. Versions of Compu-Log 
for the CO Worldwide DX Con-
test and ARRL DX Contest are 
available now. Compu-Log sells 
for $69.95. For more informa-
tion, contact Contest Software, 
Peter Chamalain W1RM, Sava-
rese Lane, Burlington CT 06013. 
Reader Service number 478. 

REPEATER POWER AMPLIFIER 

A new line of continuous-duty 
power amplifiers for repeater 
service has been introduced by 
Micro Control Specialties. Three 

different models in the new 
PA-75 series serve the popular 
repeater frequencies of 144-148, 
220-250, and 420-450 MHz. 
Each model in the series pro-

vides 75 Watts output with 10 to 
15 Watts of drive from a repeater 
or base station. The PA-75 also 
includes a 3-section harmonic 
filter, ac power supply, front-
panel fuse access, and metering 
in a rack mount package. 
The two-meter version of the 

PA-75 has a suggested retail 
price of $580. For more informa-
tion, contact Micro Control Spe-
cialties, 23 Elm Park, Grove/and 
MA 01834; (617)-372-3442. Read-
er Service number 483. 

MOBILE RADIO MOUNT 

Larsen Antennas' QUIK-
Change radio mount system al-
lows interchangeable use or 
easy removal for protection 
against theft. Transfers take on-
ly minutes and radio malfunc-
tions can be checked quickly 
with replacements installed in 
any vehicle equipped with the 
Larsen mount. 
There are no manual connec-

tions—just a simple latch re-
lease that disconnects the posi-
tive power lead, then the ground, 
speaker leads, and antenna con-
nection. Reinsertion connects 
the positive power last to pro-
tect the radio. The QUIK-Change 
radio mount has a suggested 
user price of $42.00. 
For more information, con-

tact Larsen Antennas, PO Box 
1799, 11611 NE 50th Avenue, 
Vancouver WA 98668. Reader 
Service number 475. 

The Daiwa DK210 electronic keyer. 



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

from page 8 

real technical entry exam has 
nothing to do with opening any 

floodgates for CBers...it has to 
do with closing the gates to peo-
ple who want to cheat to get 
in.  with the connivance of Dick 
Bash and his theory bypass sys-
tem. This is supposed to be a 
technical hobby. 

I sympathize with hams who 
are all wrapped up with the 
code. I think that operating CW 
could easily be far more impor-
tant if the code were made into 
an accomplishment of honor. I'd 
like to see a code-copying con-
test at every hamfest and con-

vention, with certificates for the 
shack wall to prove compe-
tence. Then we could really be 
proud of such an ability. Then it 
would be worthwhile to practice 
and get good at the code. There 
is little honor in doing some-
thing you have to do. 

Getting back to the teenagers 

... how are we going to get 
them involved with amateur 
radio? Will it help if we bring 
groups of them into some of our 
better ham shacks and expose 
them to the hobby? That, along 

with a shortwave radio, got me 
hooked. You know, someone not 
long ago dug out one of my SWL 

cards from the late 30s and sent 
it to me. Yup, I had a ball send-
ing out SWL cards to some of 
the hams I heard on 20m... and 
had a fair collection of cards 
built up. Someone stole the box 
of them not long ago... prob-
ably for the old stamps on them. 
I suppose I shouldn't beef, for al-

most everything of any value 
that I've owned or has been 
handed down to me has been 
stolen by now long-gone em-
ployees. That's one of the draw-
backs of living at work, I sup-

pose. 

What has worked for you in 
getting teenagers interested in 
hamming? So few have come in-
to the hobby in the last twenty 
years that we may have to really 
dig back into our memories to 
remember what magic turns an 

annoying kid into a bothersome 
young ham. If you have any 

ideas, please pass them along 
so that we can spread the news. 
We are in desperate need of a 
whole new generation of hams 
and might as well get started 

with it. 

I had the fun of going back to 
that old W1CUN ham shack 
right after WWII and setting up 
there for the summer of '46 with 
my own station. We didn't have 
any power at the farm... still 
don't to this day... so I had to 

find a place to set up where 
there was power available. I also 
inherited a bunch of Harry's old 

OSTs from the 30s. Lost them at 
CO when I got fired and they re-
fused to give 'em back. They still 
have 'em. 

Bethlehem has almost faded 
away. The thousands of sum-
mer visitors of the 20s and 30s 
began to stay away in the 40s 
and 50s, finding more exciting 
places to go for vacations. Now 

it's Europe and the Caribbean, 
not Bethlehem. Most of the ho-
tels are gone and the rooming 
houses boarded up. The old Co-
lonial theater is still there... re-
minding me of when I had a 
season pass for it every year 
which I got from the owner, Jack 
Eames. Now there was a chap to 
know... with his houseboat on 
Partridge Lake, his Chris-Craft 
boat, and camp. It seemed like 
he owned half of nearby Lit-
tleton. I used to walk my bike up 
to Bethlehem to see the 

movie...get a sundae at Park-
er's Drug Store and then ride all 
the way back down the hill the 
three miles to the farm on my 
bike—no hands. 
When I see some of the old 

movies on television, it reminds 
me of those days. Now Harry is 
gone... his mother Mamie and 
Johnny Macauley are gone and 
the Valley View is there, but with 
a new name. I drive by every now 
and then to look at our old ham 
shack. It's still there, looking not 
much different than it did 50 
years ago when I had my first in-
troduction to hamming. I don't 
dare stop for a meal. That would 

be too much for me... bringing 
back memories of Mamie's fan-
tastic pies and Johnny's great 

cooking. 

COPING WITH EMERGENCIES 

Whenever we want to justify 
our interest in amateur radio, we 
have only to consult the rules 
and regulations (97.1) to see 
how we measure up. I'm a firm 

believer in paying for my share 
of what I enjoy... and I expect 
others to similarly pay up. 
One way that every amateur 

can help pull his (or her) share of 
the load has to do with helping 
in emergencies. 97.1a: "Recog-

nition and enhancement of the 

value of the amateur service to 
the public as a voluntary non-
commercial communication 
service, particularly with re-
spect to providing emergency 

communications." 
Before you and I are going to 

be of much help in emergencies, 
we are going to have to recog-
nize some fundamental factors. 
First, We aren't of much value all 
by ourselves. To be of value, 
most of the time we must coop-
erate and coordinate with oth-
ers. Then we must prepare for 

emergencies. This means both 
with the needed equipment and 
supplies, and with personal 

training experience. 
The main interest of the Ama-

teur Radio Subcommittee of the 
National Industry Advisory 
Committee (NIAC) is with devel-
oping our capabilities to cope 
with emergencies. At the most 
recent meeting, in late March, I 
reported on the development of 
emergency communications 
plans. It's a rather long report, 
but since the report needed to 
be able to stand by itself without 
reference to past reports or 
other literature, and since it had 
to be understandable to non-
amateurs, there was no way to 
cut it down without a possible 
loss of understanding. 
Before I get into a discussion 

of the ways amateur groups can 
get started in developing emer-
gency communications capabil-
ities, I'll let you read the report. 
That should explain what I have 
in mind. . and give you a good 

idea of where we are right now 
and where we are heading. 

REPORT: 

National Industry Advisory Committee 

Amateur Radio Subcommittee 

(March 26, 1982) 

Emergency Organization Plans 

Amateur radio has been only a slightly 

tapped resource to help our country cope 

with emergencies. If we are going to take 

better advantage of this enormous re-

source, we must consider a wide variety of 

factors. We should objectively view the 

present situation of the hobby with re-

spect to growth, capabilities, and ways of 

coordinating this diverse group for more 

effective dealing with emergencies. Per-

haps even more important is for us to envi-

sion a possible and probable future emer-

gency communications goal and help am-

ateur radio work toward this goal. 

Before looking into the future, let's see 

what can be done in the present to lay the 

foundation for both a short-range im-

provement in the ability of amateurs to 

cope with emergency situations and for 

the world of 1990 and perhaps 2000. With 

an estimated 200,000 amateurs with com-

munications capability, there is much we 

can do to step up our ability to provide 

emergency communications. 

I propose that the coordination of emer-

gency communications systems be done 

by amateur radio and repeater groups. In-

dividuals are seldom of value in emergen-

cies, except as they are able to cooperate 

with others to provide a system or network 

to solve communications problems. Thus 

it seems natural for us to turn to our al-

ready organized amateur radio groups. 

There are over 3.000 Clubs listed in the 

Callbook as licensed, plus appfoximately 
5,000 repeater groups with an unknown 

overlap on the clubs with licenses. This is 

more than adequate for the development 

of an effective communications system. 

The first step. I suggest. is to acquaint 

these groups with the scope of their re-

sponsibility. Clubs, like individuals, tend 

to take the path of least resistance, so un-

less plans are developed and made clear 

to them, along with their responsibility for 

cooperation, most groups will tend to ig-

nore their potential and continue un-

changed. 

There is much this committee can do to 

provide these amateur radio groups with 

information and inspiration. They will 

want to have an understanding of the vari-

ous types of emergencies and how they 

should best cope with each. They will 

want guidance and leadership on a chain 

of command in various types of emergen-

cies. It became obvious at the recent 

NIAC Executive Committee meeting that 

none of the NIAC subcommittees is clear 

about this business of knowing exactly 

who is in command in emergency situa-

tions. 

Speaking of the other NIAC subcommit-

tees, I must say that it was quite clear that 

there was a high spirit of cooperation from 

all of them shown at the Executive Commit-

tee meeting. This is most important since it 

is amateur radio which is perhaps the only 
common denominator. It will be up to us 

amateurs to set up and coordinate com-

munications not only with other amateurs. 

but between many of the other radio ser-

vices. If you think of this in terms of a true 

national emergency such as a nuclear at-

tack. this is an awesome responsibility. Yet 

there is no other radio service which could 

even hope to cope with a situation of this 

magnitude. 

As a first step. I propose that our commit-

tee set goals for amateur radio groups 

which can be attained immediately. This 

would include the setting up of a chain of 

member-to-member communications 

which would enable each group to assem-
ble, either over the air or in person, for direc-

tion. Then there would be an inventorying of 
emergency equipment and supplies to pre-

vent confusion when these are suddenly 

needed. Groups should know what they 

have available in hand transceivers, in 

emergency power units, in shortwave 

transceivers, in portable antennas, in 
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mobile equipment, in supplies of fuel and 

food, scanners, radios for communications 

with other services, and so forth. 

These groups should perhaps initiate 

contact with other local radio users such as 

two-way. CB. doctors. etc. Plans can be 

made with local radio and television sta-

tions for the possible feeding of inform& 

lion or command directions, should that be 

necessary. 

It is in looking toward future communica-

tions techniques that we begin to see some 

of the almost unbelievable possibilities 

which open tO amateur radio. The current 

interest in digital electronics lays open for 

us not only high speed error-free digital 
communications. but also exciting devel-

opments in automatic identification of 

stations along with selective calling via 

computer-controlled receivers. Microelec-

tronics enables these circuits to be put 

on a chip a fraction of an inch square. 

If these technical developments can be 

made, we can see emergency communica-

tions systems of the future with individual 

operators typing messages into tiny hand-

held digital typewriters. These gadgets 

would be plugged into our radio transceiv-

ers. allowing network control stations to 

automatically poll each of the stations in 

the group for messages. The messages 

would then be sent at about 8,500 words per 

minute with an error-correcting code and 

passed along by computer to the ad-

dressee, whether that be via a repeater, 

direct, or even via a shortwave link to some 

other part of the country. 

An encoding of the words in the mes-

sage. again all done electronically via a mi-

croelectronic chip, would enable messages 

to be sent at about 26.000 words per minute 

and to be received Or sent) in any language. 

Indeed, there are many exciting technology 

cal developments ahead which radio ama-

teurs  could  invent  and  pioneer 

. . if. As things stand at present, the proba-

bility of these developments being made 

seem sadly remote. There are two major 

changes which need to be made before we 

can expect to see amateurs again stepping 

to the front in pioneering new modes of 

communications. 

The first obstacle is an easy one to sur-

mount. the second is formidable. First. we 

must have the full cooperation of the FCC 

to again allow amateurs to experiment free-

ly and without the restrictions which have 

forced us to stay many years behind the 

cutting edge of communications Amateurs 

have shown. time and again. that they are 

well able to be self-determining  This 

preventing of experimentation and pioneer-

ing over the last few years has not been in 

the interests of either amateur radio or our 

country. 

It has been so long since radio amateurs 

provided any new modes of communica-

tions that many amateurs today are un-

aware of our proud history When I went in-

to commercial television in 1948. I found 

that many of the people in the industry at 

that time were "graduates" of the amateur 

television station in Long Island City With 

all due respect to RCA and their early televi-

sion broadcasts, much of the innovative 

studio work and programming develop-

ment was carried on by amateurs 

At about the same time. I became in-

volved with Jack Babkes W2GDG and his 

pushing of something called narrowband 

FM A number of us built the simple modu-

lator to use this new type of phone and 

found that it worked NBFM is now the 

standard for most VHF communications 

Again at about the same time. John Wil-
liams W2BFD was experimenting with am-

ateur radio Teletype  communications 

This was restricted to two meters at the 

time. it took many years to overcome the 

obiections of the ARRL and the FCC be-

fore it was allowed to be used on the 

shortwave bands The experimental two-

meter RTTY repeater set up by W2BFD 

was forced off the air by the FCC. But be-

fore the repeater was silenced, it proved 

that amateurs within a hundred miles of 

New York could all communicate via this 

system and automatic Teletype  • equip-

ment. 

It was in this same fertile period, not 

long after W WII, when Don Norregard, an 

amateur. developed the first practical 

single-sideband transmitter. Within a few 

years, amateurs turned from their age-old 

AM transmitters to these much more effi-

cient SSB systems. Then came Copthorne 

Macdonald and his slow-scan television, 

permitting the worldwide transmission of 

television pictures  And Sam Harris 

W1FZJ then invented the parametric am-

plifier 

Amateur radio was growing at about 

11 % per year in the seventeen-year period 

after the war until the proposal for what 

was called "incentive licensing" in 1963. 

Within one year, the growth of amateur ra-

dio stopped arid the amateur radio indus-

try shrank 85% in sales. It was at this time 

that all of the old-time names in the indus-

try disappeared. 

Old-timers will remember Hallocrafters. 

Hammarlund, National, Gonset, Central 

Electronics, Lakeshore Industries, Multi-

Elmac. Harvey Wells. Eldico. etc. Indeed, 

amateur radio today is about where it 

would have been by 1965 in terms of 

growth had not everything suddenly 

stopped in 1963. This has to do with the 

second change which is needed if 

amateur radio is going to again provide 

our country with new ideas, inventions, 

and pioneering. 

With all due respect to the amateur popu-

lation, which is aging rapidly, most of the 

new ideas come from youngsters. Amateur 

radio has lost a whole generation of 

youngsters and changes need to be made 

which will start bringing teenagers back in-

to the hobby. Without them. we will not be 

able to develop the emergency communica-

tions systems we need. A good case can be 

made for blaming the current loss of our 

electronic technology to Japan on our lack 

of a generation of amateurs. Indeed, if the 

amateur growth had continued at the 11 % 

rate, we would today have over one million 

engineers, technicians, and scientists in 

the United States which we do not have at 

present  This may help to explain the 

serious lack of technical people for our in-

dustry and why our colleges are being picked 

clean of technical teachers for industry 

Japan took the opposite tack While we 

were stopping the growth of amateur radio, 

they encouraged it with radio clubs in their 

high schools and a simplified approach to 

licensing. The result is about two and a half 

times as many active amateurs in Japan as 

in the US  . and with half our population 

This is why I see Japanese amateurs in all 

of the computer and electronic laboratories 

when I visit Japan. 

One of the purposes for amateur radio 

as stated in our regulations has to do with 

supplying a source of technically-trained 

people for use in time of emergency. May I 

remind you that virtually all of the 

teachers in the electronic schools during 

W WII were radio amateurs. Indeed, with-

out the 40.000 amateurs who volunteered 

for duty, we would have been hard put to 

train the electronic technicians we need-

ed to operate and maintain our radio, 

sonar, radar, and other electronic equip. 

merit  It was this technological edge 

which greatly helped speed the end of the 

war. We used 80°4 of our amateurs that 

time What percentage could we get to-

day, with many amateurs doddering 

around with walkers? No. we desperately 

need new blood in amateur radio if we are 

going to cope with emergencies We also 

need it to start feeding the best kind of 

brains into our troubled electronic indus-

tries. 

The obvious approach to getting more 

amateurs is to expose the most suscepti-

ble, our teenagers, to the amateur radio 

hobby and then let nature take its course. 

Isn't it much better to infect our teenagers 

with what might be considered the virus of 

amateur radio?  . and it is like a virus of 

the mind .. and heart. How much better 

for them  and our country.  . if they 

could be steered towards radio experi-

menting and operating instead of coin vid-

eo arcades, pot, punk rock, and gangs 

helling around. If we can get every high 

school in the country to establish a ham 

club, we might lust be able to change 

things. 

It wasn't television which stopped the 

growth of amateur radio. It wasn't CB We 

had television all through the 50s and ama-

teur radio never faltered in its growth CB 

came along in the 70s and provided us with 

a temporary influx, mostly of older people. 

This was not really what we needed. The 

death of most of the high school radio 

clubs in 1963-64 stopped most of our influx. 

Surveys of amateurs during the 11 % 

growth period showed that 50% of all new 

hams were either 14 or 15 years old Fur-

ther. 75% of the new hams were teenagers. 

Now look at us today! These studies also 

showed that about 80% of these teenagers 

went on to careers in electronics or com-

munications. When we cut off the 

teenagers, we cut off our industry from 
technical talent. 

It is no accident that Japan, with its fast-

growing youthful group of amateurs, has 

taken the lead in electronics technology. 

Today the innovative developments are 

coming from Japan instead of the US. Our 

digital watches, calculators. video record-

ers, television sets, hi-fi, amateur radio 

equipment. and so on come, almost entire-

ly. from Japan. Thus. if we want to turn the 

tide  . and if we want to develop the 

emergency communications systems we 

must have to allow us to cope with any type 

of emergency.  we need to concentrate 

on making amateur radio both attractive 

and known to teenagers. 

In line with this concept, I have arranged 

to discuss the problems and some pro-

posed solutions with as many of the FCC 

commissioners as possible. My discus-

sions with Commissioners Washburn, Law-

son. Rivera, with Commissioner Ann Jones' 

administrative assistant Williams, and with 

Chairman Fowler all were most positive. I 

found them all genuinely interested in the 

concepts of freeing amateur radio from 

past Commission restraints in experiment-

ing and in plans for the possible growth of 

the service through the attracting of 

teenagers 

Recognizing the need for the Commis-

sion to reduce the cost of the amateur ser-

vice rather than increase it. I brought up 

several ideas which could. in the long run, 

almost cut the cost of the service to the 

Commission completely There are three 

maior areas where the Commission has 

been spending money on amateur radio. li-

censing, legislation. and monitoring. Much 

of the work of each of these functions can. I 

believe, be taken over by amateurs. Further, 

I believe that the responsibility would be 

very good for amateur radio, helping us to 

build more pride in our service and a greater 

feeling of responsibility for its growth and 

values. 

First, with regard to licensing. I suggest 

not lust a return to managing that function 

ourselves, but to turning all of the training 

and examining of candidates for licenses 

over to radio clubs Clubs could then both 

teach the materials needed for each class 

of license and then examine the students 

This would eliminate the need for the Com• 

mission to write and disseminate exams It 

would also eliminate the use of cheat 

sheets  designed  to  thwart  the 

Commission's exams. 

Technical and rule-understanding es• 

ams could be done orally, with candidates 

demonstrating their ability to go on the air 

and make a contact, I suggest that exam-

ining teams consist of three licensed am. 

ateurs as a way of preventing friendships 

from influencing the OutCOme. And if 

clubs were asked to put up a substantial 

bond or escrow deposit, this would help 

solve the question of what is a qualifying 

club and what isn't. 

Pending legislation could make it pos-

sible for the Commission to again require 

licensing fees I favor this. though in mod-

eration. A fee of $10 for a five-year license 

would comfortably pay for our costs to the 

Commission if we follow my suggestions. 

Thus the escrow payments by clubs could 

be considered prepayments for amateurs 

they intend to train and license. Each year 

the club could replenish the fund. 11 only 

2.000 radio clubs put up $1.000 each this 

would provide a $2.000.000 account. At 

15 % interest this would amount to 

$34)0.0(X) per year  enough to fund the 

needed coordinating salaries within the 

Commission. 

Another expense which could be more 

than removed from the Commission has 

to do with monitoring. It has been this 

function, by the way. which has been the 

perennial excuse for not permitting ama-

teurs to experiment with new modes of 
communications. If we were able to take 

over this function ourselves. we would no 

longer have to wait ten or twenty years be 

being permitted to use even some of 

the common commercial modes of com-

munications. 

Further, considering the enormous body 

of retired and handicapped amateurs. it 

would be possible to set up a monitoring 

system which would not only include all 

amateur bands. even in remote parts of the 

country, but would also be able to do rou-

tine monitoring of commercial and other 

bands This would require coordination be-

tween amateur groups and the Commis. 

sion monitoring facilities. Amateurs will en-

thusiastically build and operate sophisti-

cated monitoring equipment. With some 

computer-aided tuning. the run-of-the-mill 

signals could be ignored and a sensitive net 

put out for abnormal transmissions. 

Such listening groups could alert the 

FCC monitors to intruders in the amateur or 

commercial bands. cOuld listen for illegal 

activities and report them, even up into the 

microwaves. where little FCC monitoring 

has yet penetrated  Amateurs. being 

everywhere. could be organized into a mon-

itoring force far beyond anything the gov-

ernment could envision, even if it had the 

funds for this growth. 

The last area for amateur control is in the 

changing of our rules and regulations. The 

Commission has been less than effective in 

this area, despite the heavy costs involved 

Amateurs could, with the cooperation of 

the Commission. establish a national con-

vention which could meet every two years 

to discuss and propose rule changes. With 

representatives from the licensing radio 

clubs in attendance as delegates, the con-

ference could be run much as the Interna• 

tional Telecommunications Union runs 

theirs. Rule change proposals would be 

discussed by ad hoc groups, reporting their 

recommendations to the plenipotentiary 

for a final ratification and implementation. 

The FCC would, naturally. be intimately in-

volved in this process as far as communica-

tions law and such are concerned The deco-

stons of the plenipotentiary would be for-

warded to the Commission for immediate 

action 

Those commissioners with whom I dis-

cussed this concept were enthusiastic 

about the way it would save their time. save 
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a considerable amount of FCC funds, and 

allow amateur radio to react to change 

taster. 

We are entering a world of satellite direct 

communications, of cellular radio, of wide-

spread computers and their communica-

tions needs The future is technologically 

far beyond what we have had in the past 

Both amateur radio and our country must 

be able to keep up  and perhaps take on 

some leadership  . in this technological 

race. You've seen the spread of microcom-

puters, with front-cover articles in Time and 

other such publications. The future is here 

with us and pushing I suspect that few 

amateurs today recognize the importance 

of amateur radio to the future of our cOun• 

try, lust as virtually none gave a thought to 

the ramifications of "incentive licensing" 

when it was proposed in 1963 Many of us 

have gotten so used to amateur radio being 

fun and just a hobby that we have failed to 

see it in its true perspective Yes, it is fun 

and a hobby for tens of thousands of 

amateurs. They use it and give little back in 

return They fight to maintain the Morse 

code aspect of entry They fight any efforts 

to make this the technical hobby which our 

regulations outline so clearly for us They 

go on the air and rag chew or help fill 

pileups trying to get a momentary contact 

with some chap in a remote area of the 

world .. all for the reward of a certificate. 

Yet we also have a small, dwindling, 

group of builders and experimenters In 

truth, there are thousands of these hobby-

ists, as is evidenced by the many pages of 

ads for parts in our amateur radio publica-

tions. We know amateurs are building be-

cause they are spending so much money 

on the parts. We also see the articles that 

they write about this work, encouraging 

others to try this aspect of the hobby. If we 

are able to get amateur radio into a high 

growth mode, we will find that a growing 

percentage of the new amateurs will get in-

volved with building and designing equip. 

ment This activity seems to be of much 

more interest to the younger amateurs, who 

are less intimidated by digital techniques 

and integrated circuits. 

One thing should be remembered about 

amateurs .. amateurs in any field. Most of 
the real breakthroughs in technology are 

made by amateurs, not professionals The 

reason for this is simple You see, govern-

ment and commercial labs generally can't 

afford to invest money in prolects where 

there is a chance that they might not work 

Amateurs can afford to devote their life to 

projects with virtually no chance of work. 

mg. Then, every now and then. one of these 

wild shots pays off. It may take thousands 

of amateurs to produce one new invention, 

but the price is worth it. 

Invention is only part of it. Then comes 

the pioneering. What good is an invention if 

no one will use it? Until amateurs were able 

to prove to the military that sideband was 

better than AM, there was so little demand 

for sideband transceivers that few were 

made  Amateur equipment was taken 

aboard SAC planes and tests run  result-

ing in sideband becoming almost universal 

for military telephone communications 

Hams have done a firstrate lob of pioneer. 

ing new modes Such as sideband. NBFM. 

slow-scan television, and new types of 

radio Teletype • communications 

if both amateur radio and computer 

clubs are encouraged in our high schools. I 

believe we will start seeing a sudden 

growth of interest in technical careers. I've 

also discussed this concept with Senator 

Barry Goldwater and found him most recep-

tive to the idea  as well as agreeable to 

the need for amateur radio to be built up as 

a resource for our country 

With the freedom to experiment and the 

amateurs to carry it off, the future of an am-

ateur radio emergency service could be 

bright There are opportunities to tie in 

amateur networks via commercial chart-

nels on satellites as well as on some future 

amateur radio satellites The development 

of high-speed digital communications will 

greatly simplify the handling of emergency 

messages, allowing them to be handled 

and routed automatically  We need to 

remember that any emergency system 

must be in daily common use if it is going to 

be dependable and operators are going to 

be comfortable with it when an emergency 

occurs. 

It is not difficult to imagine a communi-

cations system which would enable an 

amateur to originate a message anywhere 

in the world and then have it automatically 

handled and routed to any other spot on 

Earth almost instantly If we have the am-

ateurs to do this. I'd say that such a net-

work would be just about inevitable. Ten 

years ago. amateurs had an automatic net-

work which allowed me to stand on a street 

corner in Las Vegas and talk simultaneous-

ly with another amateur in San Diego and 

one in Phoenix, all via UHF networking, all 

with my small hand-held transceiver 

Amateur clubs, by setting coordinating 

systems to interconnect all of the different 

mobile communications systems, will be 

able to establish a communications net-

work which will be able to reach virtually 

any person in the country in an emergency 

It might be that such a system would to 

some degree act as a deterrent to nuclear 

attack. 

Recommendations 

First. I would suggest that NIAC estab-

lish a committee to formulate a set of rec-

ommended procedures for radio clubs to 

follow in setting up their ability to furnish 

emergency communications and coordina-

tion 

Then. I would suggest that the Amateur 

Radio Subcommittee of NIAC set up a com-

mittee to work with the other NIAC subcom-

mittees toward a goal of coordination of 

emergency communications. This would 

include the broadcast service and whatever 

is needed to make sure that radio and tele-

vision stations can, if desired, rebroadcast 

amateur radio communications 
I recommend that NIAC continue its work 

toward implementing the growth of ama-

teur radio via contacts with the FCC corn. 

missioners, interested senators and con-

gressmen, and any other avenues open. 

Fourth. I suggest NIAC set up a commit-

tee to work with the Commission toward 

the goal of cutting FCC costs of administra-

tion of the amateur radio service via the 

establishment of amateur organized moni-

toring networks These, when tied in with 

emergency networks, will be invaluable 

Fifth. I recommend that NIAC establish a 

committee to work on the problem of estab-

lishing chains of command for emergen-

cies so local and national groups will know 

whom to report to  whom to obey 

My apologies for the length of the report. 

but I wanted to be sure that the groundwork 

was properly laid for the report to be read by 

anyone without having to reference past 

reports 

Respectfully, 

Wayne Green W2NSD/1 

Chairman. Emergency Action 

Subcommittee of NIAC Amateur Radio 

Subcommittee, Whew. 

THE NEXT STEP 

A committee was formed to 

develop the recommended in-

structions to help amateur radio 
clubs to develop their emergen-

cy teams. This committee con-
sists of Dave Flinn W2CFP. who 

is well versed in the problems of 

emergency operations, Alan 

Dorhoffer K2EEK, the editor of 
CO. and me. as the sub-subcom-

mittee chairman. So much for 

the dangers of making recom-

mendations to government 

committees. 

Since there are a number of 

clubs which are already involved 

in setting up emergency com-

munications teams, I'd like to 

make this a formal invitation for 

each of the clubs involved to 

send in a list of what is consid-

ered important. I'll take this in-

formation and send it to the 

other committee members so 
our report will be as complete as 

possible. 
We'll want to know what other 

groups of communicators you 

work with. We'll need to know 

what you have established in 

the way of an inventory of need-

ed communications equipment 
and supplies. What about alert-
ing procedures? What about or-

ganization? Hierarchy of con-

trol? We're interested in setting 
up what can be considered an 

instruction manual to help clubs 

get set up to handle any kind of 

emergency, from local to region-

al to national... and even inter-

national. 

NATIONAL POLICY 

Our country has gotten terri-

bly behind in both information 

and implementation of ways to 

cope with emergencies. The in-

terest in Civil Defense has virtu-
ally disappeared... yet we have 
a growing number of groups 
who are protesting spending 

money on ways to either ward 
off attacks or cope with them if 

they come. I suspect that our 
strength lies both in our ability 
to strike back .. . and our ability 

to survive an attack. Thus, the 

better organized our emergency 
communications, the less likely 

we are to get attacked...at 

least to some extent. 

If amateur radio clubs are 

able to establish an emergency 
communications system which 
can work through any type of sit-

uation, reaching into every cor-
ner of our country, this will be a 

powerful deterrent in itself. One 
of the major problems facing an 

enemy is in trying to destroy the 

ability of the country to com-

municate and thus act as a 

country instead of disconnected 
and confused groups. Only 
through amateur radio can such 

an emergency communications 
system be established. And this 

can only be done if you accept 

this need as one which is a per-

sonal responsibility of yours. 
Yes, we need more hams. We 

need technical developments. 
We need more freedom from the 

FCC. But right now, with what 
we have, we can make a major 

start toward the communica-

tions system of the future. This 

is something we can get going 

on now and have in working 

shape in a few months. Sure, as 

we grow and as we are able to 
bring in more advanced tech-

niques, our system will work bet-

ter and faster. But we still need a 

national emergency system 

upon which to build and grow. 

Let's get your club started 
with this. You may not have a 

strong ham club in your area, so 

perhaps this is the time to get 

one started. Let me know what 

you are doing...and let OST 

and CO know, too. This is a na-
tional ham need, not a promo-

tion for any one magazine or 

group. As you learn and develop, 

tell others what you've done so 
that we'll all be able to benefit 

from what you've learned. 

We can make it work and be 
proud that we are justifying the 

use of the radio spectrum per 

97.1a. 

HARRY THROWN OUT! 

By golly, the results of the 

ARRL elections were a surprise. 

I never thought the board of di-

rectors could be so cruel as to 
not only refuse Harry the job of 
General Manager of the League, 

but to just plain throw him out of 
the whole headquarters organ'. 
zation. That must have come as 

a terrible blow to him, what wiVi 
him taking an early retirement 
from the union in order to get the 
job and all. 
And, hey, they weren't all that 

much nicer with Baldwin either. 

Vice President of International 
Affairs. Now what does that 

mean ...other than goodbye, 

Baldwin? Come on, board, have 

you got no respect? Have you no 
appreciation for the many years 
of devotion and loyalty? 
Yes, I know, here goes Green 

criticizing the League again. 
Well, darn it, if they would do 

something right I'd be right out 

there in front with profuse com-

pliments. Mind you, there's no 
denigration of Sumner involved. 

It's just that...well...you 
know. 

Say. perhaps Harry can move 

to New Hampshire. We're al-
ways on the lookout for talent to 
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improve 73 and our other publi-
cations. With our mountains to 
climb, he could easily take off 
about fifty to seventy-five 
pounds and get into fighting 
trim to help amateur radio get 
back into a growth mode. What 
say there, Harry? I know he's al-
ways been a very big fan of 
mine, so let's see what happens. 

WHAT'S THAT CLOUD? 

Is that a nuclear blast cloud 
rising over New Hampshire? No, 
the work on our nuclear power 
generator seems to have been 
halted. A clipping sent in from a 
North Carolina paper (where 
they put much stock in these 
things) gives us a hint. It seems 
that there are more cigarettes 
per person sold in New Hamp-
shire than in any other state. 
About 254.4 packs for every per-
son... including the kids. 
Now before you get the idea 

that my own efforts to stem the 
tide of smoking by not hiring 
smokers is totally ineffective, I 
should point out that New 
Hampshire has a lower tax on 
cigarettes than other states. 
The result is that Massachu-
setts (called taxachusetts) peo-
ple come up here in swarms to 
buy cigarettes and liquor, both 
of which are a bargain in New 
Hampshire. 
The gas stations along the 

border do a land-office business 
in cancerettes, helping substan-
tially to stamp out life in the 
great commonwealth just south 
of us. Liquor is sold in state li-
quor stores, thus giving us a cut 
of the action towards lowering 
taxes. Indeed, we are the lowest 
taxes state, with no sales tax 
and no personal income tax. 
The only serious problem we 

have is the air pollution along 
the Massachusetts border from 
all those cigarettes. 

NO NEWS VS. GOOD NEWS 

The recent purchase of The 
Daily News in New York brought 
back memories of my first visit 
to The News, back in 1938. 
When I visited The News along 
with my high school class (we 
often went on field trips to see 
businesses), little could I have 
imagined that in ten years I 
would be working for WPIX, The 
News' television station. Heck, 
in those days television was a 
new invention which was being 
shown at the New York World's 
Fair. The sets for receiving the 
few broadcasts were prohibi-
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lively priced. In 1938, I was just 
barely getting going in amateur 
radio, having been involved for 
about a year. 
The Daily News plant was 

modern then, with new high-
speed presses and row upon 
row of Linotype machines. The 
Linotype operators delighted 
my classmates by making up 
our names in type slugs and 
tossing them to us, burning our 
hands with the hot lead while 
they laughed. 
Hitler was raising hell in 

Europe and war was brewing. 
Despite the barrage of propa-
ganda, war was not real to us 
and it never even occurred to me 
that before long I might be going 
to war on a submarine in charge 
of maintaining and operating all 
of the complex electronic equip-
ment. 
After the war...and after col-

lege... having avoided entrap-
ment by large corporations (a 
fate suffered by most college 
graduates which dooms them to 
mediocrity of income for life), I 
found myself in broadcasting. 
First I tried radio engineering 
and announcing. Then, when a 
spot opened at WPIX for an en-
gineer, I made contact through 
an old friend Bob Sullivan, who 
worked as a feature writer for 
The Sunday News. 

Bob, a friend of the family, 
had quite an influence on my 
life. It was he who introduced 
me to classical music when I 
was about seven. He also was a 
Gilbert and Sullivan nut, which I 
became, too. I maybe got even 
by exposing him to country and 
western, which took with him. 

Before we could put WPIX 
(channel 11) on the air, we had to 
get some experience. In 1948, 
there were no unemployed tele-
vision cameramen to hire. The 
News rented studio space a few 
blocks from their 42nd street 
skyscraper at Reeves Sound 
Studios. Buzz Reeves is reason-
ably well known today for his in-
credible contest station. I think 
they use the call N2AA. Buzz 
was one of the wealthy hams I 
talked with when I was looking 
to start 73 Magazine. Wisely, he 
was not interested. 
When the studios were fin-

ished in The News building, we 
moved to there and finished get-
ting ready to go on the air. We 
learned to use the cameras, to 
fix them while operating, to han-
dle the mike booms, and to cope 
with the various unions which 
have a vice-like control of New 

York. The inaugural ceremonies 
were in the lobby of the building, 
with me as the cameraman. 

It didn't take long before I was 
nosing around the top floor of 
the skyscraper, looking for a 
place for a small ham station. 
I found an unused room and 

soon had permission to use it 
and put an antenna on the roof 
of the building. I brought up my 
SCR-522, which was state-of-
the-art in those days. Imagine, 
crystal control! Twenty Watts! 
Then I put one of the Bill Hois-
i n g ton (W2BV) 16-element 
beams up and found myself with 
a whale of a signal. I could work 
anything from central Connecti-
cut on down almost to Phila-
delphia, including all of Long 
Island. I made thousands of con-
tacts. Hams are still bringing my 
old News building QSL cards to 
hamfests to flash at me. 

Being young and foolish (as 
differentiated from old and fool-
ish), I wanted to put my beam in 
the best possible location on 
the roof of the building. I wanted 
it out in the open so that I would 
have a good signal in all direc-
tions. Well, the only really good 
place for it was mounted on top 
of a parapet. I have to admit that 
I was a bit shaky about climbing 
out on it to set up the rotator and 
beam. I had to skinny out about 
fifty feet, with a 25-story drop on 
one side and about six stories 
on the other. Just to help mat-
ters, it was windy. It is always 
windy on top of a 37-floor build-
ing. 

My stint atop The News build-
ing had lasting repercussions. It 
was while operating from this 
aerie that I began wondering 
what those strange beedle-
beedle signals were on the high 
end of the band. I started asking 
around and was led to John Wil-
liams W2BFD out in Woodside, 
Queens. John was playing 
around with radio Teletype'. Be-
ing an unrepentant experiment-
er, I was quickly hooked on 
RTTY. 

John was the father of ham 
RTTY. He got a lot of us hooked 
on it in the late 40s. My downfall, 
if you like to think of it as that, 
came when I went to work for 
WXEL, a television station in 
Cleveland. I was hired on as a 
television producer and director. 
They had a mimeo machine, 
which was a fairly rare item in 
those days. Within a few days, I 
managed to get the first issue of 

a RTTY Bulletin out for the few 
hundred RTTY experimenters. I 
almost ruined the mimeo ma-
chine in the process, but I was 
started. The Bulletin grew into 
Amateur Radio Frontiers and 
kept going on almost a monthly 
basis until I became editor of CQ 
in January, 1955. 

The News has changed re-
markably little in the last thirty 
years, which probably is why it 
was recently put up for sale. The 
gradual closing of one New York 
paper after another, often in the 
wake of strikes, has kept the 
papers from making much 
money. That and union opposi-
tion kept The News from mod-
ernizing their equipment. I 
wouldn't be surprised if they still 
had some of those old Linotype 
machines being used to set hot 
slugs of type. I should get back 
for a visit and see if any of the 
old television crew are still 
there. 

Bill Hoisington's fire tower 
eventually blew down in a storm 
and he found himself fired from 
the firm he had worked with for 
years. The main reason for let-
ting him go seemed to be that he 
was getting too close to retire-
ment pension age. He went into 
business writing a long series of 
simple VHF and UHF construc-
tion projects for 73. He moved to 
Peterborough (as K1CLL) to 
make this simpler. Following a 
divorce and some serious ill 
health, Bill moved to the Philip-
pines and got remarried. He 
seems to be living happily ever 
after there, still working on sim-
ple home VHF projects. 
You know, one of the odd 

things about operating from the 
top of a skyscraper or a moun-
tain is that when the two-meter 
band begins to open, it is the 
stations on the ground which 
hear the skip signals first. I 
would hear New York stations 
working down into Virginia and 
North Carolina for an hour or 
more without being able to hear 
a whisper of the southern 
chaps. Then, when the DX was 
starting to work on up into Con-
necticut, I would start hearing 
them and be able to make con-
tact. My elevation had little 
benefits for that type of contact. 
There are drawbacks to sky-
scrapers and mountains. 
Well, I hope that the new 

owners of The News will mod-
ernize it and keep it going. I en-
joyed my working there and will 
never forget the excitement of 
DXing from that spot. 



AMATEUR SPECIAL S529.00 

The Saturn-V receiver is a high quality receiver that 
enables you to receive many raiges of local micro-
wave signals I. is normally used within line of sight 
of a transmittiig tower in a 50 mile range and is 
simply attached to your TV antenna mast. 
Microwave and Batelle &stems 

Industries  . T.M. 

4558 Auburn Blvd, Suite 208 
Sacrarrento, California 95841  (916) 454-2190  ,72 

1.3  $165.00 
4-11  $120.00 
12-up $105.00 

FOR A SMALL 
MIRACLE, CALL 
10800-654-8850. 
Our small mir.cle is simply this: call Sentry's TOLL FREE 

number, and we'l deliver the finest qua ity crystals on time — 
from he workini. days to two weeks, plis our 48-hour 
Emer4ency Senice.• 
The miracle glows larger when you examine Sentry's quality 

workmanship. Ea.± crystal is made of flawless materials and 
hand crafted witt- state-of-the-art technclog to exceed 
MIL-Spec standatds.  • 
Aid when you consider that Sentry it 

still small, derndable company 
out-rerforrning tie big ones, our 
smah miracle takes on giant pro-
portions. Fact is, most other 
companies can't wrk our miracles, 
big or small 

P- Sentry 
Cr)sral Park. Ch clasha. Oklahoma '3C 18 0133 

'Please allou extra time for precision, till and special frequencies. 

II-1 F 1-1 E 11  Oscilloscopes 
20 MHz 

DUAL TRACE to meet every need 

van i PHOHES: x 1 & x 10 
• • •  • • ONE YEAR FULL W ARRANTY 

•  1 '  • SOLID STATE 

•  r4  • ASSEMBLED & CALIBFtATED 
„ . 

M ODEL i I NI 2(13 (603)434-5371 _ 
DEALER INQUIRIES INVITED 

v• 133 

RFD-5 DERRY. N.H. 03038 

161.9&. 
WARNER HILL 

Two-meter H.T. Amplifier Kit 

ask about 
our other 

UHF & VHF 

amplifier kits 

1.5 watts in-20 out 
COR BNC in—S0-239 out 
small size: 1-3/16" x 3" x 4-1/2" 
Class C or AB1 

459 1398 Edwards Ave. 

ORO ENGINEERING Lake( a o 2d 2, 10. 9H5 04 04 107 

I OCC 

. 1111411113111 
Introducing 
A Whole New 
World Of 
Capability For 
Your Repeater ... 

The RC-850 
Repeater 

Controller! 

acc advanced 

computer 

controls 

10816 Northridge Square 
Cupertino, CA 95014 
(408) 253 8085  124 

0 • . 

0 FLEXIBILITY. SECURITY- Remote 
configurability with non • volatile 
storage of command codes. ID and 
tail messages. tone characteristics. 
timing. and more 

O QUICK. EASY. SECURE AUTOPATCH 
Store/forward patch plus two 
autodialers 

O FLEXIBLE LINKING-Supports 
synthesized remote bases 

C1 VOICE RESPONSE TELEMETRY 
Meter readback with natural 
sounding synthesized speech lets 
you monitor your site, gives 
users diagnostic information 
about their signals 

LI SOUNDS GREAT! • Audio processing 
with delay line to mute squelch 
tail and tones 

D GROWTH POTENTIAL Expandable 
upgradable to preserve your 
investment 

O LOW POWER ... EASY TO 
INTERFACE ... AND MUCH. 
MUCH MORE! 

Call or write for detailed specifications 
on the RC-850 Repeater Controller. 
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ANNOUNCING 

RF PRODUCTS announces production of 5/8 wavelength VHF 
telescoping antennas for 144 148 MHz (2M) 152 174 MHz and 
220-225 MHz 11 0 These new antennas are intended for use on 
hand-held and base station transceivers They are available with 
BNC connector 5116-32 stud or PL 259 connector  A telescOp 
ing brass nickel plated nine section radiator is used or lighter 
weight and  less RF  'unctions than previously available 58 
wavelength antennas  Maximum gain is acheived by the corn 
bination of a base spring for vvhip protection and a tuned match 
mg network for minimum VSWR Minimum 2 meter bandwidth for 
1 5 I VSWR is 35 MHz Overall length with BNC connector is 
44'. inches 1110 25 CM) The BNC connector and 5116 32 stud 
models are intended for hand held transceiver (HTs) use and 
the PL 259 model which includes a type M359 right angle adap 
tor is intended for direct rear mounting on base station trans 
ceivers Suggested list price for all 'node's ,c S19 95 the most 
popular of which are listed below 

PIN  DESCRIPTION  PIN  DESCRIPTION 

191 200  2 M 5,16 32 stud  191 800 I  M 5/16-32 stud 
191 214  2 M BNC connector  191•814 1'. M BNC connector 
191 219  2 M PL 259 connector  191 819 1'. M PL 259 connector 

ELECTRICAL 
SPECIFICATIONS 

C.a.mre , 600 m.n 

BanOvs.d0N7M1  5 , vSIN.  l5M , 

Elan0...001.1 • .11,11 isl vS wll  51411, nun 

Ms. 'mu m potrelPI I models.  10 *a m 

Ha.. ,,,,,00.•e0P1. 759 mode,  30 wafts 

MECHANICAL 
SPECIFICATIONS 

teng0, emiendecli2Mi  5o6 ,, 251100 

Lent', 110401d.d11 . • NI,  43 Ft ',I's..., 

Longo, co0 .0001741)  I 19 ,6 gteram 

Length CO NISP•011 • • I  8", 010MM 

We,ght  2 2o71130, 

SPECIALIZING IN PORTABLE FIXED STATION AND TEST EOUIPME NT ANTENNAS 
Orders factory direct are postage prepa,d in contmenial US 

DEALER INQUIRIES INVITED 

RF PRODUCTS 
138 

P 0 BOX 33. ROCKLEDGE. FL 32955 (305) 631-0775 

FAST-F 
--ESCAN  $399 

Have you tried it yet? 
ATV TRANSMITTER/CONVERTER 

I  to "  t  •  

TC-1 

'10 Watts Output 
•Standard Frequencies Available 
•Broadcast Standard Sound 
'High-resolution & color video 
'Regulated AC Supply Built in 
"Tuneable Downconverter & Preamp 

Connect to the antenna terminals of any TV set, add a good 
450 MHz antenna, a camera and there you are...Show the 
shack, home movies, computer games, video tapes. etc. 

ATV DOWNCONVERTER 
For those who want to see the ATV action 
before they commit to a complete station, 
the TVC-4 is for you Great for public ser-
vice setups, demos, and getting a buddy 

interested Just add an antenna and a TV 

set tuned to CH 2. 3. or 4 and plug in to 117 

volts a c  S89.00 
TVC-4L extra low-noise version  $105 delivered in USA 
HOMEBREWERS: ASK FOR OUR BASIC FOUR-MODULE PACKAGE 

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 

P.C. ELECTRONICS 2522 Paxson Lane, 
Tom W6ORG  Maryann WB6YSS  Arcadia, California 91006 

1900 - 2500 MHZ KITS 
D0 Wh' CONVERTER 

ANTENNA I( T V.'POWER SUPPLY KIT'N\ 
$19.9.8  119.95  $19.95 

I P.C. BOARD 
PRE-DRILLED AND 
SOLDER FLOWED 

3 MR1101 TRANS. 
2 HP DIODES 
6 CHIP CAPS "LA W" 
8 RESISTORS 
4 PREPAIRED COILS, 
FACTORY WOUND 

I 10 MID CAP. 

SOPPI Y CABINETS 
.. •  •  '  0,' 

I/ II 

MANUFACTURED 
CABLE SETS 

II 

• or N CI III   III If 

I1Xl  .  III 

33 WASHERS 
32 SPACERS 
I 3 FOOT ROD 
2 NUTS 
I 8" /WC PIPE 
2 4*END CAPS 
I MOUNTING BAR 
I "f" CONNECTOR 
I W AND DOLT 

DISCOUNTS 

MAIL ORDERS 
ADD $5.00 FOR SHIPPING AND HAN. DUNG.  TRIONYX IND. INC. 
INDIANA RESIDENTS ADD 4% SALES TAX.  6219 COFFMAN RD. 

<  I P.C. BOARD 
I POWER T WIST. 
I 3171 ADJUSTABLE 
REGULATOR 

I FINE TUN/NC POT. 
WITH SWITCH 

I COARSE TUNING POT. 
2 KNOBS 
3 7"CONNECTORS 
40 POWER DIODES 
I RI' cmotet 
3 RESISTORS 
3 DISK CAPS. 
I 1000 MID CAP. 
1 DP1)11411/I TOGGLE 
SWITCH 

I LED WITH HOLDER 

Amencan 
Expess 

F V:fre 
VISA 

INDIANAPOLIS, IND. 
46268  104 

(317) 291-7280 
(317) 291-2995 

BARKER &,\NILLIAN1SON'S 

PORTABLE 
MODEL KNIEN 

Designed for 
APARTMENTS  MOTELS  - VACATIONS 
Quick Simple Installation. Operates on 2, 6, 
10, 15, 20 and 40 meters. All coils supplied. 
Only 22-1/2 inches long. Weighs less than 
2 lbs. Supplied with 10 ft. RG 58 coax and 
counter poise. Whip extends to 57 inches. 
Handles up to 300 watts. 
VSWR -1.1:1 when tuned 
Write for more details and other B&W products 

-------.  BARKER & WILLIAMSON INC 

)10 CANAL STREET BRISTOL PA 19007 
215 788-5581  ...II 

VISA 
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THE ANTENNA COMPANY 

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 435-450MH/ 

MOBILE 
RANGERS 
MORE RANGE 

3 dB GAIN 

5/8 NSTAINLESS 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 

PP , P  TI,, N 

48 Perimeter Rood, P.O. Box 4680 

Manchester, NH 03108 

Telex - 953050 

INTRODUCING 
MDS-AMATEUR-ETV 

• 

• 

MAE-1 

OUR 

32 ELEMENT 
YAGI ANTENNA 

11) 

• 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 

32 Element VAG! Antenna . • . $19.95 

SIMPLE SIMON ELECTRONIC KITS, Inc. 

7 + 11 SWD PARTS KITS 

M ITSU M I  :A., , 
VARACTOR  .....- 

UHF TUNER  - •th- A 
IVI,del UES A56F 

. . ... . 
i tf,u Range UHF470 - 889MHz  -, V l.ii 

Antenna Input 75 ohms  

Channels 14-83 Output Channel 3 

K.," on  N".."..  P.m, 
Verector UHF Tune,  LIES-A56F  631 I VTI-SW  Model  95 

2 CE11-SW  Printed Circuit Board Pre-Drilled  1895 

3 TP7-SW  P C 8 Potentiometers 1-20K 1-1K and 
5-10K ohms 7-peces  5 95 

4 FR35.SW Resistor Ka '. Wan 5-,, Carbon Film 32-pieces  I 95 

,, PIT-SW  Power Transformer PRI-117VAC SEC-2IVAC 
250ma  6 95 

, PP2-SW  P.daneli M5,ouAnit .Potse:t.ito,mheters and Knobs 1.11031  5 95  

' ! SS14-SW IC s 7- pcs Diodes 4.pcs Regulators 2-Pcs 
than Sink 1-pace  29 95 

8 CE9-SW  Electrolytic Capacitor Kii 9-pieces  5 95 

9 CC33-SW Ceramic Oisk Ca mila, Kit 50 W V 33-piecet  7 95 

10 CT-SW  Vanish Ceramic Trimmer Capacitor Kit 
5-65pfd 6-pacer  595 

11 I.4-SW  Coil Kit 18mhs 2-pieces, 22phs 1-piece I tow... 
.111(10151 and 1 137.12 Femte hyoid 
Core with 3 ft of *26 err,  500 

12 ICS-SW  IC Sockets Tin inlay 8-pin 5-pwces 
and 14-pin 2-peon 1 95 

13 SR-SW  Speaker 4.6' Oval and Prepunclwd 
Wood Enclosure  TO 95 

14 MISC-SW  Misc Parts Ka Includes Hardware 16 32 8 3,' 
Nuts h Botto Hookup Wire Ant Terms SPOT 
Apt Sw,h Fuse f,ehoidet ,  9 95 

When Ordering All items 11 floc 141 Total Pro P  139 95 

SIND-1 VIDEO CONVERTER 
FOR CABLE TV 

The SWD-1  Video 

Converter is utilized 

on cable TV sys• 
.....,/i tems to remove 

the KHz's signal 

t from a distorted 

video channel 

t _wok  3 IL/ op u. ts) s tahn, d, 

c l 
_ 0,00 319. - the  normal 

w‘01°C  • •  undistorted 
----- detected  audio signal 

---- Rocker switch selects oper-
ating mode to remove (Hz's distor- 

lion from the video or pass all othe , 

channels normally  Si mple to assemble —less than 30 
minutes. Pre-tuned. Input/output Channel 3 Impeda m-, 

75 ohms. 11 7VAC. 

SVVD-1 Video Converter Kit  $69 95 

UHF ANTENNAS and ACCESSORIES 

, 

- s unit is 

--ves many 

• un ideal for 
75 ohms. 

,t,ply Easily 
• to tune 

ALLA Complete 

ALL-1 Wired 

Z1 Z/v 
-)  VHF-UHF MOHAN° 

WI   ANTENNA AMPLIFIER 
MODF I All i 4 4101010, 

50 M Hz  900 M Hz 

12 dB GAIN • 0 silo 

A Revolutionary Ne w 

One Stage HYBRI D 

IC Broadband A mplifier 

not available anywhere else in the V.),31.1 One unit 

purposes and is available in Kit or Assembled 

outdoor or indoor use input-output impedance 
Amplifier includes separate co-ak feed power 

assembled in 25 rnmutes. No cods. capacitor, 

or adjust 

Kit with power supply ...  $24.95 

arid Tested with power supply  S34.95 

VTR ACCESSORIES 

s.,,,,.1, 

vertical 

through 

just 

set, 

adjustments. 

VS 

t 

Efu 
VS8 

video 

gain 

includes 

VSB-300 

SIMPLE SIMON VIDEO 
STABILIZER 
/ 

. "• .  ,... 

Model 
VS-12 5 

s.,,...,. v.'," -,r,tisilizer. Model vt.I.t.'5 i•Iillioldle5 the 

roll and jitter from -copy guard - video tapes when playing 
large screen projectors or on another VTR. Simple to use. 

adjust the lock control for a stable picture. Once the control is 

the tape will play all the way through without further 

Includes 12V povver sup ply.  
-125 Video Stabilizer wirod  554.95 

Our New STVA 14.5 dB GAIN, 
14 ELEMENT CORNER REFLECTOR 

YAGI ANTENNA-i-----  „.. —, 
.  ..... --_-_.,--... . , ....z..‹.... 

----1----‘mr,---. 
---- r -  STVA-3 Yam Amenna 

• IT— 14 55 75 ohm Chan 60-68  SIR 95 

• ,‘,,,, STVA-4 Yam Antenna 

14 513 75 ohns Chan 44-52  $16 95 

SIVA..1 Yam Antenna. IT 5 11,75 ohm. Chia 42-54 .  $9.95 

RG-59/U 75 olvn low Loss Coax Cable  6 .12 p/4 

. . F 59  Coaxial Connectors ea  39 

MT -1  Special UHF 75-300 ohm Matchng Transformer ea  146 

ALIT  HYBRID IC Wideband VHF • UHF -FM Antenna Aruplrher 69  24 95 

AD.-1  HYBRID IC Wideband VHF-UHF-FM Ant Amp Assembled  34 95 

SIMPLE SIMON VIDEO 
SWITCHING BOX 

. Model VSB-300 

e '--- fli The 
w,,,,T8-:'-'  - -  Affordable 

Video 
si mpLE SIM ON   

Control Center! 
f, . • in  s routirs,  . m Simple Is 
3,0  isolation  chmg anti no los enables ,,,  t, P 

Video Swit  Bo.  .. 70 brong a yar,  

components together for easy vrewing/dubbmg Also you 

the ability to record one channel while viewing another Unit 

two F-type quick connector ended cables 

Video Switching Boo wired    S19.95 

Available by Mail Order Only — Send Check or Money Order To: 

SIMPLE SIMON ELECTRONIC KITS,- Inc. Minimum Order $16.95. Add 1096 Shipp, qj 

,  and Handling on orders under $40.00. For 

3871 S. Valley Vie w, Dept 7  11850 S. Ha wthorne Blvd. Dept 7  orders over $40.00. add 5%. Minimum Sim,-

Las Vegas. Nevada 89103  Ha wthorne. Cal .& 90250  ping and Handling $2.00.  Catalog S1.00 

Tel (702) 322-5273  Tel (213) 675-3347  — VISA and Mastercard Acceptable — 

e-See Los, of Advertisers oro page 114 73 Magazine • June. 1982  127 



The FIST FIGHTER' 

CALL NU MBER ONE! 
CARLOAD INVENTORIES • ROCK BOTTOM PRICES 

SUPER-FAST SERVICE 
LINES  AEA  ALPHA  CUSHCRAFT  DENTRON  KANTRONICS  MINI-PRODUCTS  NYE  TEN TEC 

AVANTI  BEARCAT  COLLINS  NY GAIN  KLM  MOR GAIN  PALOMAR END  UNIVERSAL 
ASTRON  BIRD  CUE  HUSTLER  KENWOOD  MIRAGE  REGENCY  UNARCO-ROHN 
'ALLIANCE  BENCHER  DRAKE  ICOM  MICROLOG  MN  SWAN  VIBROPLEX 

IN MISSOURI 

CALL TOLL FREE 1- 800- 325- 3609 314-961-9990 
MID-COM ELECTRONICS • 8516 MANCHESTER ROAD • BRENTWOOD, MO 63144 

• 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  79.9' 
Kit  59.95 
Shipping and Handling  2.50 

VISA and MasterCard accepted. 
Virginia residents add 4% sales tax. 

Blacksburg Group 
Box 242 
Blacksburg, Virginia 24060 
703/951-9030 

\ 

CALL TOLL FREE 
1-800-238-6168 
In TN. call 901-683-9125 

MEMPHIS AMATEUR 
ELECTRONICS 

(Formerly-Germantown-Sere-Rose) 

Authorized Dealer for: Kenwood, Yaesu, 
Drake, Mirage, AEA, Info-Tech, Ten-Tec, 

Cubic, and B&W. 

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

Icom, 
MFJ, 

v• 139 

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



GLB 
HIGH PERFORMANCE 

PRESELECTORS 

MODEL P50 to P500 

• 50 - 500 MHz 
• Ultimate rejection over 80 dB 
• Five large helical resonators 
• Low noise 
• High overload resistance 
• Typical rejection figures 

600 kHz at 144 MHz: —30 dB 
1 6 MHz at 220 MHz: — 40 dB 
• 5 MHz at 450 MHz: —45 dB 

• The solution to interference. intermod and 
desens problems on repeaters 

• 12V DC operation 
• Dimensions only 1.6 x 2.6 x 4.75 exclud-
ing connectors 

• Custom tuned to your frequency 
• Low cost — only 569.95 
• Allow 52.00 for shipping and handling 
Are N YE d complete line of transmitter and receiv-

er strips and synthesizers for Amateur and com-
mercial use Write o' call for our free catalog 

We welcome MasterCard or VISA 

GLB ELECTRONICS 
1952 Clinton St., Buffalo, N. Y. 14206 

H7161824-7936, 9 to 4 

110VAC MUFFIN FAN 

r...i.ng iar, suitable 'or elei_ti0nic  • :— - 
electrical equipment cooling  3200 . 
RPM/100 CFM. Plastic construction 
Quiet running. 4 11116" square k 1 112 . 
thick. 3 blade fan Removed from useda 1,41; 
equipment. checked out and gu• 
anteecf  ,  4 10A, 

3 BLADE -56.00  5 BLADE —S7 00 
10 BLADE —S/3 00  3 13" Sq —$7 50 

ANtURM-250 SIGNAL GENERATOR covering 10 KHz 
to 50 MHz in eight bands RF output 0 1 to 100.000 uv 
in 50 ohm load. 2 volts adiustable across high load im 
Pedance Amplitude modulation 0 to 50% 400 or 1000 
Hz internal With 1 MHz crystal calibrator Power re 
wired 115 VAC 50-1000 Hz 11 % ), 14 x 10 ly. SH WT 
44 LBS Used, reparable  less accessories $55.00 
w/accessorres $75.00 

HEAT SENSOR ELEMENT 9 9 C 

Manufactured by Elmwood Open, 
at 200 F  Excellent for buntline; 

heat .5 fire alarms 5/8" dia  .. 
11/32" deep, 318 - tabs for puSh or 
terminals 15/16  " C to C mounting 

xy 

SG-12/URM-48 FM SIGNAL GENERATOR. 195 to 102 
MHz FM in five bands with deviation ranges 0 to 25. 50. 
and 100 KHz, 1000 Hz modulation Also if outputs on 
1 4. 2 515. 2.65, 2 88, 4 3. 4 45. 5 O. 5.35. 15 MHz, plus 
two spare positions Calibrated output voltages 05 uv 

to 01 volts (Rn. 0 5 uv to 1 0 v OR output impedances 
10 ohms (R R 25 ohms (IF) With 1 MHz and/or 2 MHz 
crystal calibrator markers Power required  115/230 
VAC 50-1000 Hz Size 120 18 ii 12. Shpg Wt 85 LBS 
Used. reparable $100.00 

STANDARD BELL it CHIME TRANSFORMERS Made 
to exactly replace the very popular types most corn 
rnonly found in homes around the nation it takes lust 
minutes to replace a burned out unit —and it can save 
you big money in electricians charges These are UL 
approved for long life 

1512•111VAC  $3.95  4: 7 1 

ELECTRONICTOWN INC. 
4413-7th AVE  BOX 2048  SAN DIEGO, CA 92112 

' 19  West Coast Div.  Phone- 1714) 234-9871 

T-Powerl 
Limited Oiler... 

SUPER STICK II 
2 METER 5/8 WAVE TELESCOPIC ANTENNA 

$ 

PLUS 
A DUCK FOR 
UNDER A BUCK 

999  + 10 
FOR THE DUCK 

SUPER 

STICK 

II 

PRICE GAIN • 
BASE 

CONNECTOR — 
FULLY 

COLLAPSED 

$1 9 • 6-9 DO 

BNC-Tempo 

5/15-32 

TNC-F--50239 

Collapsed is a 

matched 1/4 

Wave Antenna 

BRAND 

c S26 ' 6-9 DO BNC ONLY 

NA 

Will not transmit 

in collapsed position 

BRAND 

V 
$24.' 5-8 DB BNC ONLY 

NA 
will not transmit 
in collapsed position 

• Measured Field Strength Over Rubber Duck 

' • Specify Base Type BNC, Tempo, Ect. 

RD2S 

Stubby 
The Tuned Antenna Company brings you the Super Stick II 

for those long hauls with your H.T.. plus our 5/8 Wave 

Antenna may be operated collapsed with the same operating 

characteristic of a Rubber Duck Antenna. The Super Stick It 

is available with Tempo S-1, BNC-TNC-F-PL-259 Bases at a 

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

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

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

Terms: C.O.D., check or money order. Please add $2.00 

for first antenna and 51.00 for each additional antenna to cover 

shipping and handling. California residents add 6°0 sales tax 

FOR DEALER LOCATION 

OR TO ORDER CALL: 

(714) 268-0720 

THE TUNED ANTENNA 

elsaA C)) CO. 

57 II 

9520 Chesapeake Dr. #606 
San Diego, California 92123 
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453 

ege, ..„ ORDER 
TOLL 
FREE 

TEN TEC SPECIALS 
515 Argonaut HF XCVR 
525 Argosy HF XCVR 
580 Delta HF XCVR 
546 Omni-C HF XCVR 

TEN-TEC Accessories 
in stock at discount prices 

MJF PRODUCTS (Cell for other MFJ items) 
989 New 3K W Tuner 
962 1 5K W Tuner mu/switch 
949B 300 watt deluxe tuner 
941C 300 watt tuner switch/mtr 
940 300 watt tuner svyrtch/rntr 
4848 Grandmaster memory Meyer 12 nisg 
422 Pacesetter Keyer w/Bencher BY1 
408 Deluxe Keyer with speed mtr 
496 Keyboard II 
7528 Dual tunable filter 

SUPER STICK II 5/8 2m ant 

DAI WA/ MC M 
CN 520/CN 540 Watt Meters 
CN W418/CNYV518 Ant Tuners 
CNA 2002 Auto 2 5W Tuner 

JUNE VALUES 
1-800-36-4799 

ORDER HOURS: 1 1 am - 8 pm M-F 
Closed Tuesdays 
9 am - 4 pm Saturday 

399 95 
439 00 
699 00 
969 00 

287 75 
199 95 
122 00 
78 42 
69 70 
121 72 
87 15 
69 69 
296 95 
78 42 

14 95 

59 95/69 95 
169 95/279 95 

399 95 

ASTRON PO WER SUPPLIES (13 8 VDC) 
RS7A 5 amps continuous. 7 amp ICS 
RS12A 9 amps continuous. 12 amps ICS 
RS20A 16 amps continuous. 20 amps ICS 
RS2O M same as RS20A + meters 
RS35A 25 amps continuous. 35 amp ICS 
RS35 M same as RS35A + meters 
VS35 M 25 amp continuous adjustable 
VS2O M 16 amp continuous adjustable 

MINIOUAD HO-1  129 95 

ORDER INFORMATION 
Orders:  1-800-336-4799 
Information 

(703) 643-1063 
and Virginia Orders. 
Store Hours,  M- W-F 12 noon-8 pm 

Thursday 10 am-4 pm 
Saturday 9 am-3 pm 

48 60 
68 35 
87 20 
105 50 
131 95 
151 95 
171 00 
124 00 

VoCOM ANTENNAS/2m Amps 
5/8 wave 2m hand held Ant 
2 watts in. 25 watts out 2m Amp 
200 mini in. 25 watts out 2m Amp 
2 watts in. 50 watts out 2m Amp 
MIRAGE AMPS b WATT METERS 
MP1/ MP2 Watt Meters 
2m Amps 823 81016 E1108. 83016 
UHF Amp D1010N 
BENCHER PADDLES Black/Chrome 
BUTTERNUT NE W, HF6V 10.80m Vertical 

Bonus: 2% Discount for Prepaid Orders 
(Cashier's Check or Money Orderl 

iNk 
CUSHCRAFT (other antennas in stock) 

14 95  A4 New Triband Beam 10-15-20m 
69 95 
82 95 
105 95 
CALL 

35 25/42 95 

SUPER SPECIALS 
AEA lsopole Ant  Kevers. Code Readers 
ROTOR SPECIALS 

(When purchased with Cushcraft HyGain KI M 
Mosley or Hustler Treband (Seam) 

ALLIANCE HD73 
CDE Ham IV 
AIDE N PCS 300 handheld. 2rn 

PCS 3000 2m XCVR 
MOSLEY Antennas 
TOKYO Hy-Power 2m Amps 
SANTEC S7-7/7 440-450 handheld 
NE W SANTEC 2m Et 440 MHz h/helds 
KDK FM 2025A 25 watt FM XCVR 

89 95 
165 95 
284 00 
284 00 
CALL 
CALL 

239 00 
Call for quotes 

269 95 

BIG DISCOUNTS 
KEN WOOD ICOM YAESU AZDEN KDK DENTRON 

- Call for our quote --

H— Y-GAIN ANTENNAS  CALL FOR QUOTES 
NE W, TH7DX Triband Beam NO W IN STOCK' 

Upgrade kits for TH6DXX to TH7DX Most antennas 
now with stainless hardware 

HY-GAIN ANTENNA/TO WER PKGS  CALL 

Mailing Address 2410 Drexel St. 
Woodbridge, VA 22192 

Store Location 14415 Jefferson Davis Hwy 
Woodbridge, VA 22191 

A3 New Thband Beam 10-15-20m 
AV3 New 10 15.20m Vertical 
ARX 28 New Ringo Ranger 2m 
A32 19 2m -Boomer- DX Beam 
22013 220 MHz 'Boomer' 
21413 Jr Boomer 144-146 MHz 
214E13 Jr Boomer 144 5-148 MHz 
A147 11 11• Element 2m 

99  95  TELEX HEADSETS HEADPHONES 
C1210/C1320 Headphones 
PROCOM 200 Headset/dual Imp MIC 

CALL  PROCOM 300 IVA/ Headset/dual Imp mic 

CABLE RG213 Mil Spec 
RG13/U Foam 95%. Shield 
8 wire Rotor 2 *18 6 *22 

KIM ANTENNAS (other antennas in stock) 
KT34A 4. Element Thband Beam 
KT34XA 6-Element Triband Beam 
144.148 13LB 2m 13- Elam with baton 
144.148 16C 2m 16. Elem for oscar 
420-450 14 420-450 MHz 14-clew beam 
420.450 18C420-450 MHz 18-elem Oscar 
432 16L8 16 clam 430-434 MHz bearn/balun 

HUSTLER 5BTV 10.80rn Vertical 
48TV 10.40m Verhcal 
3TBA New 10-15-20m Beam 

HF Mobile Resonators  Standard 
10 and 15 meter  895 
20 meters  11 95 
40 meters  13 95 
75 meters  14 50 

204 00 
164 00 
41 50 
33 95 
75 95 
68 95 
61 95 
61 95 
34 50 

22 95/3295 
77 50 
6995 

26c /ft 
24c r tt 
16C/ft 

314 95 
459 95 
77 95 
93 55 
37 54 
58 70 
60 70 

99 95 
78 98 
188 95 
Super 
13 50 
15 95 
18 50 
28 95 

AVANT! AP 151 30 2m on glass ant  27 95 

— CALL FOR QUOTES — 
Send stamp for a flyer. Terms: Prices do not in-
clude shipping. VISA and Master Charge ac-
cepted. 2% discount for prepaid orders ( cashier's 
check or money order). COD fee 52.00 per 
order. Prices subject to change without notice 
or obligation 

DOLLAR SAVER/SPACE SAVER 
WELZ SP-300 SWR & POWER METER 

1.8 to 500 MHZ/1 W to 1 KW 
• 

Exclusive cross over frequency range 

3 Transmitter/3 Antenna Connectors. 

One SW R/Power for the serious amateur ss ho operates all bands, Hi-

lo 450 MHz 

ONLY $196.50 
Serious Dealers Listing Akailablc. 

N C O. = 

,• 318 

1275 N. Grove St. 
Anaheim, Cal. 92806 
(714) 630-4541 

NOTE: Price, Specifications subject to change %%Mum( notice and 
obligation. 

RAi m) plio(i RANI  [O R 

111F APPEL' CO MPl•TER 

Fred Pearl man WODIA1 

BASH DOES IT AGAIN... 

... ON DISC, WITH DOCLND ATNI.ION!!! 

Computeriie your DX operations. Speed up and simplify 

your DXCC efforts. lot. ale an  of the 318 approsed «nui-

tiles by na me, nu mber or prefix...and find out if you'Ye 

ssorked it ... with the (allsign, band, date time, heading 

and distan(e—displayed instantly. DX-PLDI ITR'S memory 

tontains all the info you need. EN'FER .AND  M ATE nes. 

and pertinent infor mation as to to mtit-N., status and boss and 

%%nen yon Ys (irked it .. and [Utah inure. 

INoys Ay ailable at Now 1)ealerl 
If , „ d u, i „ g  I:  li ct ail  1,2t) .45 Add $2 .00 shi pp ing  han dli ng  

aliku "ia resident', Pleas,' add  1 ."5  .iIi's I as 

HA.S/I 1:1)1 ( ,411().V.11. SERl'1( 
l'.(1 flits 2111  .tian Leatultir C ..1 94177 

141)1 132 3420 
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WIRE AND CABLE 
PG 213 
PG SU foam, 95 % braid 
PG BX foam. 95 % braid 
PG 59 ml spec 
PG I W 
450 oh m ladder hoe, 1000 roil 
S conductor rotor cable 
11 Ga Stranded Copper 
12 Ga Solid Copperweld 
14 Ga Soho Copperweld 
Ga Solid Aluminum 

ANTENNA ACCESSORIES 
Ceramic Dogbone Insulators 
Amphenol Silver Plate PL 259 
W2AU Balun I 1 or 4 1 
vAN GORDEN 1 I Balun 
VAN GOP DEN I 1 Center Insul 
B& W Traps 80/40m thru 10m 
B& W 375or 376 Coax Switch 
B&W 593 Coax Switch 
B&W 595 Coax Switch 

ROTORS 
CDE AR 22 
CDE CD 45 
CDE HA M.. 
(DE TAIL. TVvi STER 

ANTENNAS 
MINI PRODUCTS Mini Quad  S127 95 
MINI PRODUCTS C IVert  S.55 00 
BUTTERNUT t-IF6V  $99 50 
BUTTERNUT 2MCV  $20 50 
NY GAIN  Call or write for 
HUSTLER  big discount price 

SHURE 4440 DUAL IMP. MIC  •  SAS 95  
BENCHER PADDLES, black/chrome 835.00/42 75 
LARSON LM ISO M M  $35.00 
VOCOM 5/8 2 MTR HT ANT  15  95 
VOCOM 2 IN 25 OUT 2 MTR AMP  69  75 
VOCOM 2 IN 50 OUT 2 MTR AMP   103.95 
POCKET POWER  175.55 

SHIPPING CHARGES ADDITIONAL, PA REsi 
DENTS INCLUDE 6°4 SALES TAX MC/VISA 
PREPAY BY CERT  CHECK OR MO AND 
TAKE A 2A4 DISCOUNT OFF THE ABOVE 
PRICES PRICES SUBJECT TO CHANGE 

27t/ft 
n.SC/ft 
11 5.0 It 
11.5C/ft 
19C/ft 
%10.75 
15(/ft 

150ft. mull.) 8c/ft 
150f1. mult.) 8Cat 
(50ft. mull.) (.C/ft 
ISOft mult.) 6C/ft 

65C/ea 
75c/ea 
%13 25 
fa 50 
15 50 

$25 65/pr 
619 25 
%17 95 
$22 50 

$SI 45 
892 55 
S170 30 
%2311 25 

PLEASE SE ND F OR FL TEE 

LACUE COMMUNICATIONS, 
ELECTRONICS 

102 veaav '1. •  ria 1S9(12 

1141 S36-5500 
HOURS MWTh 10 nit 6 • T LAO 10 till 9 

Sat 10tin 4 

4 

COMPONENTS 
Amphenol connectors 

B&W coils, switches, antennas 
Hammond and LMB enclosures 
Jackson dials and drives 
J.W. Miller parts 

L Knobs and shaft couplers 
Millen components 
Multronics roller inductors 
Padders and trimmer capacitors 
Resistors, capacitors, inductors 
Semiconductors 

Li Toroids, cores, beads. baluns 
CI Transmitting/Receiving Capacitors 
Air Variables: Cardwell—E.F. Johnson 

Hammarlund—Millen 
Doorknob: Centralab—Jennings 
Vacuum Variables: Jennings 

E Wire, Cable, Open-wire Trans. line 

KITS 
Fun-Amp (73 5/82) 2 M Converter (73 4/82) 
R-X Noise Bridge (hr 2/77) 40 meter 
ORP Transceiver (hr 1/81) L Meter 
(OST 1/81) General Coverage Reception 
with Drake R-4C Receiver (OST 5/81) 

Fun-Mitter (73 2/81) Fun-Ceiver (73 7/81) 
Fun Oscillator (73 2/82) Solid State 
T-R Switch (hr 6/80) Multipurpose UHF 
Oscillator (hr 9/81) Split Band Speech 
Processor (hr 9/79) SWR Meter (hr 10/81) 

1982 Catalog 50 cents 

RADIOMff 
Box 411S, Greenville, NH 03048 

(603) 878-1033  .• 4 54 

r\-7) FAST 
*$249, 

SCAN 
A modular approach . . for your own custom-designed ATV 
system..  Here's how TXA5-4 ATV EXCITER/MODULATOR.V39 ppd 

this wired and tested module is designed to drive the 
Motorola UMW 710 module in tne PAS 10 watt linear 
amp The crystal in the 100 rnHi region keeps ha, 
monies out of two meters for talk back The video 
modulator is lull 8 met, for computer graphics and col 
or Requires 1313 vdc rep g 70 rna Tuned with Hal on 
439 25, 434 0 or 426 25 mHZ Provision for sync ex 

panoing Two frequencies available 

PAS 10 WATT ATV POWER MODULE $81) ppd 

The PAS will put out 10 watts 9145 power on the sync 
tips when driven with 80 mar by the 1005 exciter SO 
Ohms in and out. Pius bandwidth for the whole band 
with good linearity to' color and Sound Requires 13 8 
vdc regulated v7 3 amps 

41̀eietia) 
FMA5 AUDIO SUBCARRIER GENERATOR 

$29 ppd 
Puts audio on with your camera video lust as broa, 
cast TV does at 4 'TIM/ Puts Oct up to tirpp too ,H. 
the TXAS or 014 2 3. or 4 modulators Requires low .1 
mic 050 to 600 ohms) and • 12 to 18 vdc 0 25 ma 
Works with any runt, with 5 MHZ video bandwidth 

TVC.2 ATV DO WNCONVERTER.... $55 ppd 
Stripline MRF901 It 706 NF) oreamp and double bal 
anced mixer module digs out the weak ones but resists 
intermOdS and Overload Connects between Oil anten 
na and TV set tuned to channel 2 or 3 Varicap tunes 
420 to 450 .147 Requires • 12 to 18 vdc at 20 ma 
Super sensitive TVC 2L with NE64535 preamo 19db NF 
stage  $69 pod 

*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 

4AZDEN. 
PHASE II 

TWIN ANTENNA 
1, 0 NETIC MOUNT WITH MYLAR BASE 

• 58 WAVE FOR PHASE II SIGNAL 
' AND • 

• 1 4 WAVE FOR CLOSE-IN AND F1 
STRICTED HEIGHT AREAS 

• INSTANT CHANGE-OVER 

• SUPERIOR PERFORMANCE 

• STAINLESS STEEL SPRING AND WHIP 

• CHROME ON BRASS BASE-COMPARE! 

• BOTH ANTENNAS ARE  FREQUENCY 
ADJUSTABLE 

• COMPLETE WITH Ti FEET OF FOAM 
COAX AND PL 259 CONNECTOR 

• MADE IN US A 

INTRODUCTORY PRICE 

• SUPER 80 -POUND 100 MPH GRAY SU 

$29.95 
COMPARE!!  

1V  ANTENNAS FOR THE PRICE OFONEI 
AMATEUR-WHOLESALE ELECTRONICS 

8817 SW 129th Teirace Miami Fionda 33176 
Telephone 305) 233-3631  Telex 80-3356 

HOURS 9 5 Monday 111,6 Friday 
• US DISTRIBUTOR • DEALER INQUIRIES INVITED 

M I MS 

ORDER NO 

800-327-3102 

NEW FAST CHARGE 
For Your Battery Packs 
RECHARGE YOUR HAND HELD 
RADIO  BATTERY  PACKS  TO 
FULL CAPACITY IN AS LITTLE AS 
45 min. EXAMPLE—Fulls Charge 
ICOM BP3 in 30-45 Minutes. 

sIPIRATI FUSES PRO‘IDID INIIRNAI II fOR 

A  AND DC  () MAHON  -BUR I IN 
9151951  POLARIT1  PROI  I lo% 

ONE UNIT DOES IT ALL 
( harge, ICO M, YAESU, 

ki N W O O D,  TE MP O, 
SANTEC and Others Auto-
matically  in Your  Home, 
Car, Boat, R.V. or Airplane 
with Built-in Heavy  Duty 
Power Supply or 12 to 24 V. 

Internal D.C. Supply Such 
as Cigar Lighter in Your Car. 

411 Solid Slate 
Pier noon T nmponents ('rod throughout In A Unique (mull 
Allow. fact (hanasna Wtthout Ant Petteptrble Heaton 01 
( ells (bagger   Rernarneng ( ha w In Cells Constantly 
And turn. 011 Aulontato all, when Ballets Is Fully Charge 
gaiters (an Br  ( onnet led Indelindels 

INCLUDES: Removable 611 
Cord for A.C. Operation and 
2 Mating Connectors ti D ( 
Input and Batter, Leads 

It 91 (1865: High Quaid, Custom Designed Heays Gauge Aluminum Cabinet. 

R AI 1 YR WARRANTY ON PARTS AND W ORK MANSHIP 

ACCESSORY CONNECTOR  TO FIT  IC O M  $4,79 00 
BATTERY PACKS, BP-2, BPI, BP4. BPS, S I  kisiotsis 
PRI-PAID oRDI RS IN( 11,01  SI SHIPPING A HANDLING  IN( luDt ii  1715 

PHONE ORDERS—CALL 1209i 586-7059 or 12091 928-3608 

MAIL PRE-PAID ORDERS TO: 

P.O. BOX 4463  SONORA, CALIF. 95370 
ostficomarm 

149  DEALER INQUIRIES INVITED 
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Wayne Green Books 

by 
Irwin Rappaport 

TEXTEDIT 

a complete 
word$roces,isng 
system in kit 

Warn 

A WAYNE GREEN 
PUBLICATION 

ot 
BAS1 ejtew 

Volu m I 

_112,  ILIA" 1 

I -can, Digital 
Eleetronk, j% lik-
Building VOW Own 
(:  pito! 

•TRS-80 is a trademark of 

Radio Shack Division of Tandy Corp 

TEXTEDIT—A Complete Word Processing System in kit form 
by Irwin Rappaport 

TEXTEDIT is an inexpensive word processor that you can adapt to suit your needs. 
from writing form letters to large texts. It is written in modules, so you can load and 
use only those portions that you need. Included are modules that perform: 
—right justification 
—ASCII upper/lowercase conversion 
—one-key phrase entering 
—complete editorial functions 
—and much more! 

TEXTEDIT is written in TRS-80* Disk BASIC, and the modules are documented in the 
author's admirably clear tutorial writing style. Not only does Irwin Rappaport explain 
how to use TEXTEDIT, he also explains programming techniques implemented in the 
system. 
TEXTEDIT is an inexpensive word processor that helps you learn about BASIC pro-
gramming. It is written for TRS-80 Models I and III with TRSDOS 2.2/2.3 and 32K. 
• TRS-80 and TRSDOS are trademarks of the Radio Shack Division of Tandy Corpora-

tion. BK7387 $9.97 ISBN 0-88006-050-6 Disk Available DS7387 $19.97 
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 st'Jp-by-step fashion the workings of the program. Programs are 

flowcharted to assist you in following the operational sequence. And —each chapter 
includes a description of the new concepts which have been introduced. 

Annotated BASIC deals with the hows and whys of TRS-80 BASIC programming 
How is a program put together? Why is it written that way? By observing the pro-

grams and following the annotation, you can develop new techniques to use in your 
own programs—or modify commercial programs for your specific use. 

Annotated BASIC Volume 1 contains Projecting Profits. Surveyor. Things to Do Tax Shelter. Introdur bon t, 
Digital Logic. Camelot. The Soundex Code. Deduction. Op Amp. Contractor Cost Estimating 
BK7384 $10.95 ISBN 068006-028-X 

Annotated BASIC Volume 2 contains Rough Lumber List, Trip Mileage. Flight Plan. OSCAR Data. SWRAntenna 

Design. Supermaze. Petals Around the Rose. Numeric Analysis, Demons. Air Raid. Geography Test, Plumbing 

System Design.  BK7385 $10.95 ISBN 0-88006-037-9 

Order Both Volumes and Save!  BK738402 $18.95 
Kilobaud Klassroom — 
A practical course in digital electronics 
by George Young and Peter Stark 

Learning electronics theory without practice isn't easy. And it's no fun to build an 

electronics project that you can't use. Kilobaud Klassroom, the popular series first 

published in Kilobaud Microcomputing. combines theory with practice. This is a practr 
cal course in digital electronics. It starts out with very simple electronics projects, and 
by the end of the course, you'll construct your own working microcomputer! 
Authors Young and Stark are experienced teachers, and their approach is simple 

and direct. Whether you're learning at home or in the classroom, this book pro-

vides you with a solid background in electronics—and you'll own a computer that 
you built yourself! 

Kilobaud Klassroom contains Getting the Ball Rolling. Gates and Flip-Fiops Explained. J K Flip-Flops and 

Clocked Logic. PC Boards and Power Supplies. Hardware Logical Functions, Voltage. Current and Power Sup 
plies, Transistors. Diodes and OP Amps. Pulses and More Pulses. Counters and Registers. Bus Tral tic Co, 

trol. ROM and RAM Memories, I/0 Circuitry, Parallel and Serial 1/0 Ports. Computer I/0 III. Computer ir0 IV 

Computer I/0 V. Processor Connections. Finally  The Kilobaud Krescendo. Eproms and Troubleshooting 

Expansions and Programming Machine-Language Programming. Assembly-Language Programming Cur, 
necting to the Outside World 

ISBN 0-88006-027-1 BK7386 $14.95 

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 Att. Sales • Peterborough NH 03458 
Be sure to include check or detailed credit card information. Nrsa. Master Charge or American Express accepted.) 
No C.0.0 orders accepted. All orders add 51.50 for the first book, postage and handling; $1.00 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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MBA READER: 
A NAME YOU SHOULD KNOW 

What does MBA mean? It stands for Morse-Baudot and ASCII. 
What does the MBA Reader do? The RO model (reader only) uses 
a 32 character alphanumeric vacuum fluorescent display and 
takes cw or tty audio from a receiver or tape recorder and visually 
presents it on the display. 
The copy moves from right to left across the screen, much like 

the Times Square reader board. Is the AEA model MBA Reader 
different from other readers? It certainly is! It is the first to give the 
user 32 characters of copy (without a CRT), up to five words at one 
time. It can copy cw up to 99 wpm and Baudot at 60-67-75 and 100 
wpm. Speeds in the ASCII mode are 110 and hand typed 300 

baud. The expanded display allows easy copy even during high speed reception. 
The AEA model MBA has an exclusive automatic speed tracking feature. If you are copying a signal at 

3-5 wpm and tune to a new signal at 90 wpm, the MBA catches the increased speed without loss of copy. 
The MBA Reader allows a visual display of your fist and improves your code proficiency. It is compact 

in size, and has an easily read vacuum fluorescent display. 
The Reader operates from an external 12 VDC source. This allows for portable/mobile or fixed 

operation. 
Check the AEA model MBA Reader at your favorite dealer and see all the features in this new 

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

WORK THE U.H.F. BANDS 
Aticl a transverter or converter to your existing I0m, 6m or 2m equipments 
Choose from the largest selection of modules available for DX. OSCAR. 
[ME, ATV. 

FRANSVERTERS MMT 50-144 $234.95 
MMT 144-28 $219.95 
MMT 432-28 (S) $319.95 
MMT 439-ATV $379.95 

MMT 1296-144 $399.95 
OTHER MODELS AVAILABI I 

CONVERTERS 
Choose t rom many models to suit your needs. 
Examples: MMC 432-28, MMC 426/439—ATV 

MMK 1296-144, MMC 1280—ATV 
Write for details and available options. 

FILTERS 

Prevent OSCAR 8 Mode J desense 
Use MMF200-7 $42.95 
Stop receiver IMD birdies 
Ur: PSF432 $59.95 

ANTENNAS 
420-450 MHz J-beams 

48 el. 15.7 dBd $75.75 
88 el. 18.5 dBd $105.50 

1250-1300 MHz loop yagi 1296-LY $49.75 
Send 36C stamps for full details of all our VHF/UHF items 

011051111  Pre-selector filters 
Low-pass filters 
Varactor triplers 
Pre-amplifiers 

Antennas 

Crystal Filters 

Spectrum International, Int. 

1'0.1 Office Hiox 10845 

( oncord , lass. 01742 USA 

Transverters 
Converters  VISA — 

° C C 

,•-• 436 

Drake's New 
Digital Multimeter 
with Advanced 
Auto Ranging 
Features. 

Simple and easy to operate. The Drake DM2350 Digital Multimeter automatically 
measures your selected functions in up to 5 ranges, at the touch of a button 
Drake s Digital Multimeter will not overload circuits and (IC accuracy is 0.8°.ol 
reading ± 0.2°'o of lull scale. A continuity test sounds a signal when circuit 
resistance is less than 20 ohms. The liquid crystal display and three step 
protection feature with auto-zeroing, polarity indication and over-range 
warning signal make it ideal lor servicemen or hobbyists. 
The Drake Digital Multimeter is sold complete with batteries 'battery tile is 

greater than 300 hrs.'. probes. 20 amp current shunt, spare fuse. and soft 
carrying case or only $95 95 

Add 12.50 ,hipping and handling per order Send check with order and 
provide street address for us shipment Ohio residents add Sales Tax 

In Ohio. or for  Credit-Card buyers 
Information call  may call toll free 

1.513-866-2421  1-800-543-5612 
DRAKE 

R. L. DRAKE COMPANY 
cd Street Miamisburg Ohio 45342  1 
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The 
HAS4 SHACK , 4„ 

808 N Main • Evansville. IN 47711 

AEA 
MBA-RC) Reader  S269 00 
MBA-RC Rcv/Code Cony Xmt  349 00 
MM .2 MorseMatic Ultimate Keyer  125 00 
CK-2 Contest Memory Keyer  90 00 
KT•2 Keyerarainer  81 00 
lsopole 144/220 MHz  35 00 
ARRL 
Handbook  S10 00 
Ant Book new & improved  8.00 
Large assortment of publications can 
ALLIANCE 
H073(10 7 sq ft (Rotator  $9900 
U• 100 Sma:IRotator  45 00 
ALPHA-DELTA 
R T 200W Lightning Protector  S29 00 
Hv 2KW Lightning Protector  32.00 
AMECO Amateur Radio Theory Course  S6 75 
ASTRON 
FtS7A 5 - 7 Amp Power Supply  $49 00 
RS12A 9-12 Amp  69 00 
RS20A 16-20 Amp  89 00 
RS20M 16 -20 Amp wimeter  109 00 
RS35A 25-35 Amp  135 00 
RS35M 25-35 Amp wimeter  149 00 
AZDEN PCS 3000/300  S289 00 
Most accessories in stock 
B&W Folded Dipole (Super Antenna(  $135c.a0011 
BASH Study Guides $9 95 
BENCHER BY 1 Paddle $36 00 
BUTTERNUT HF6V  S99 00 
CUSHCRAFT 
A3 Tnbander 3 EL  S169 00 
44 Tribander 4 EL  209 00 
214E114 EL 2 Mtr Boomer  65 00 
32.19 19 EL 2 Mtr Super Boomer  79 00 
Many others in stock cali 
DAIWA 
CNA 2002 2 5KW Auto Tuner  $425. : 
CNA 1001 5KW Auto Tuner  299 00 
CN 520 1 8-60 MHz Small Mtr  63 00 
CN 620B 1 8-150 MHz Mtr  110 00 
DRAKE 
TR7A Xcvr  call 
IRS Xcyr 
ENCOMM (SANTEC) 
ST tilatuP ST 440/uP  $295caooll 

call 
All accessories in stock call 
HAL 
CT2100 Terminal S695 00 
KB2100 Keyboard  159 00 
CWR 685A TeleReader  875 00 
HY-GAIN 
TH7DX 7 EL Tnbander  S339 00 
TH3 MK3S 3 EL Tribander  199 00 
V2 2 Mtr Vertical "Excellent"  36 00 
HAM IV Rotator 15 sq ft  169 00 
Tailtwister Rotator 20 sci ft  239 00 
HDR-300 25 sq it  389 00 
Many others in stock all 
ICON 

c 720A Magnificent Xcviil  $114000 
730 Excellent Rig.  699 00 
PS15 Power Supply  135 00 
PS20 Heavy Duty PS/Spkr  195 00 
251A 2 Mtr All Mode  549 00 
290A 2 Mtr All Mode  429 00 
254 2 Mtr Very Small Mobile  305 00 
2AT 2 Mtr Hand Held  235 00 
Large stock of xcyrs & accessories 
KLM KT34A 4 EL Tnbander  $315 cal 

ool 

KT34XA 6 EL Tribander ' Beautiful Ant " 465 00 
KANTRONICS 
interface  $16900 
Mini Terminal Rcv!Code Cony Xmt  269 00 
LARSEN NLA 150MM 2 Mtr Mag  $39 00 
MFJ 
496 Keyboard  $289 00 
941C Tuner  81 00 
1040 Preamp  90 00 
Huge Stock' Call for Discount' 
MIRAGE 
B23  S79 00 
B108  155 00 
B1016  239 00 
B3016  205 00 
HF/VHF Meters (5°,(( accuracy)  100 00 
SHURE 
4440 Very Nice Mic.  $50 00 
TEN.TEC 
546 Omni C  $975 00 
580 Delta  679 00 
525 Argosy  439 00 
All accessories ,' stock  cal, 

812-422-0231 
MON-FRI 9AM-6PM • SAT 9AM-3PM 
to, 'Jul  and  Sea eq uoperlew 

* * * * * * A STAR IS BORN * * * * * * 
*  ideal for Novices, SWL's 

and seasoned amateurs 
*  Built•in code practice 

oscillator & speaker 

*  12 VDC Operation or 

120 VAC with adapter 

provided 

*  Optional serial/parallel 

ASCII output port 

A code reader so advanced 

CO DE * ST A R TM Kit   
CO DE * ST AR Wired   
Optional ASCII Output Port Kit 
Optional ASCII Output Port Kit Wired 

(Specify 110 or 300 Baud and 20 mA or TT L level)  CSIF $ 79.95 

Send check or money order. Use your VISA or MasterCard. Add $5.00 shipping and 
handling  for  continental  U.S.  Wisconsin  residents  add  4%  State  Sales  Tax. 

n ee 
,51  P. O. Box 513G,  Thiensville, VVisconsin 53092 

It 

RITY 

*  Copies Morse, Baudot 

& ASCII codes 

*  Two optimized Morse 

O ranges 

*  Digital & Analog filtering 

with 16 db AGC 

*  Automatic speed tracking 

3 — 70 WPM 
costs you less! Call or write for brochure or order direct. 

CS-K $169.95 
CSF $229.95 

  CS-I K $ 59.95 

°W e  Corporation  Telephone: (414) 241-8144 

Padio leforld 
CENTRAL NEW YORK'S MOST COMPLETE HAM DEALER 

IBM 
N 4111 ,11 4 ,134 , 

1444 ,44 1 114  (i14; 

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! 
Write or call for quote You Won't Be Disappointed. 

We are just a few minutes off the NYS Thruway (1-90) Exit 32 

OUT OF STATE  ONEIDA COUNTY AIRPORT TERMINAL BUILDING 
ORDER TOLL FREE  ORISKANY. NE W YORK 13424 
800-448-9338  N V Res Call 13151 736.0184 

Warren - K 2IXN 

Bob - WA2MSH 

Al - WA2MSI 

PORTA PEATER  
'It) 00  11 p 

(AL.  M  1 00 A 
Plh".  INSTANT REPEATE W 

302 

* V O X 01  OK 
operatoon 

* 250 
trotehing 
tapaMIrt, 

a An Instant 
Repeater 

a Complete loner 
ittnttotna 

* Built In 

* 211 

el 1111Ik  . 

W-S ENGINEERING P.O. BOX 58, PINE HILL, N.J. 08021  (201-852-0289) 

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. 

ijDOPPLER SYSTEMS, Scottsdale, AZ 85254 
5540 E. Charter Oak, 

(602) 998-1151 

425 
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9 . at last - everything at your A ES Speciato! 

F.O.B. Culver City 
(CA Residents add 6% sales tax) 

Radio Equip ment 

N OT Included 

fingertips ! ! ! 

Bring ORGANIZATION & 
CONVENIENCE to your 
HAM Station! Eliminate 
clutter and provide lots of 
space for everything you 
need - Tuners, VFO, CW 
Keyers, Filters, Telephone, 
Log Book, Etc... 

.1NGLED REAR SHELF 

.1LL PARTS FITTED 

STURDY CONSTRUCTION 

WALNUT or PECAN FINISH 
Floor space: 39"w by 30"d. 
Also: 51"w by 30"cl - $199.50 

Dealers Inquiries Invited 

A Finely Crafted Piece of Furniture 
With a REAL Purpose . . 

Call : (213) 837-4870 or Write for Information 

S-F Amateur Radio Services - 
4384 Keystone Ave., Culver City, CA 90230 

OVER 70 BRANDS 
IN STOCK 

LAND-MOBILE 

RADIO 

AMATEUR 
RADIO  

icom 
SHORTWAVE  p SCANNERS  44 

HOURS 
• N. MON SUES WED 
g 9 30-6 00 PM 

THURS 

o  9 30-8 DO 
Ri 

• 

CLOSED 

SUNDAYS 

HOLIDAYS 

Full Service Shop •Spectrum Analysis •Antennas 
New and Used Equipment •CW-SSB-FM Etc •Towers 

FCC Study Guides •Code Tapes •Books •Accessones 

SPECTRONICS 

FRI 

PM 

Specialists in Amateur Radio, 

Short-Wave Listening 

And Contemporary 

Electronic Gear. 

4 
4/4  

sm 9 303 00 PM 

Ill SPECITI MICS I9NC. 

1009 GARFIELD ST. OAK PARK. IL.S0304 
(312)848-6777 

• Beautifully styled 
•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 nol included 
VISA and Mastercard welcome  $200 00 FOB Slow. Ohio 

write tor brochure  In Ohio. add S  sales tax, 

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

Panasonic Camera & Monitor 

WV-1400 B&W TV Camera 
lot CCTV. SSTV. etc Sensitive 2/3" separate mesh 
Jiclicon (Type 20PE13A) pick-up tube. 525 lines/60 
'ields/30 frames, RS-170 or line locked sync system 
16mm. II 6. C-mount lens, automatic light compnsa 
on for use under various light conditions Video out-
put IV pp composite/ 75 Ohms 3--"w - 3 -"h 8'-"d. 
i 7 lbs 120vac/60Hz .... SALE PRICE - S199" 

TR-930 B&W TV Monitor 
compact, economical monitor lot CCTV. SSI)d. RI TY 
computers. etc 9" diagonal screen with 700 lines 
r-'solution, produces sharp, detailed pictures All con-
'rols conveniently located on front pAnol WIP0 input 
1 OV p p Hi-Z or 75 Ohm , 
120vac/60 Hz . SALE PRICE - S159," 

Robot - SSTV 

„„, rwwwww—vwv"--" 

9  a  • 

0 ItL ia  

Model 400 SSTV SCAN CONVERTER 
tRe,Itiiir S795 Sale Price $6799° 
$100 Factory Rebate until Mdy 31  1982 

Use your CREDIT CARD! 
r--
[MasterCard 1  VISA' 

AMATEUR 
ELECTRONIC SUPPLY 

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

Wisconsin W ATS 1-800-242-519' 

Nationwide WATS: 1-800-558-0411 
Brant h Stores in: 

• 
• 

See List 01 Advertisers on page 114 
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'Orbit 
451.bit 

ORBIT is the Official Journal for the 
Radio Amateur Satellite Corporation 
(AMSAT), P.O. Box 27, Washington, DC 
20047. Please write for application. 

For a FREE SAMPLE COPY please 
send S1 to cover First Class Postage 
and handling to: Orbit, 221 Long 
Swamp Road, Wolcott, CT 06716. 

— BO opkCE CA 
INT E  3 

2 

0 1 -1. 

• 

1 

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: 

Subscription Department 
7 3 magazine P.O. Box 931 

Farmingdale NY 11737 

,vidress change only 
I \tend subscription 
tiler new subs( option  Bill me later 
1 year S19 97 (Canada $22 97, Foreign $19.97-US funds) 
1 oreign air mail. please inquire 

Payment enclosed 

If you have no label handy, print OLD address here. 

Name 

Address 

City   State 

Call  

Lip 

pint Al It' (Oche ss  ft 

Name__   Call 

Address__ _ 

State - Zip 

The Electronic 
Breadboard 

Instant Software  
PETERBOROUGH, N.H. 03458 

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-67 Model I & III level II 16K 849.95* 

TO ORDER: Svc your 
local Instant Software 
dealer or call Toll-Free 
1-800-258-5473 orders only 

In New Hampshire 1-603-924-9471 
Mon.-Fn. WM am-4:30 pm E.S.T. 

I Ii, S2 5(1,1m,pon.... 

VISA 
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r  

Send 
— 7 

me a dozen issues of 

MAGAZINE 
for the dozen reasons listed! 

CI 1 year, USA $19.97 
CI 1 year, CANADA, US funds $22.97 
1111 year, FOREIGN, Surface, US funds $39.97 
CI MC  CI VISA CI AM. EXP.  CI CHECK/MO 

Name   

Address   

City   

Card #   

Interbank # 

Signature   

State Zip   

Exp Date   

Mail to 
73 Magazine Subscription Dept 
P0 Hon 911. Farmingdale, NY 11717 

L_ 

MAGAZINE 
FOR RADIO AMATEURS 
Subscription Department 
P.O. Box 931 
Farmingdale, NY 11737 

1-800-258-5473 
For orders only please. 
Foreign air mail, please inquire. 

IsAGAz,s, 

32686 

Better by the dozen. 
1. 
2. 
3. 

NEVER SAY DIE—If you want controversy, 
Wayne Green W2NS13/1 will give it to you. His 
popular column ranges from travelogue to tirade 
and is guaranteed to entertain, inspire and 
enlighten you. 

DX—This globe-trotting column keeps you in-
formed about the news of the DX world from King-
man Reef to Bahrain. 

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 
recent contests. 

4
 FUN —Just for fun, John Edwards KI2U provides 
you with wacky puzzles, quizzes, and games that 

• test your ham mettle. 

s. 
6. 

FCC—If you're looking to the future, these out-
takes from the Federal Register chronicle changes 
in policy and regulations that relate to amateur 
radio. 

RTTY LOOP—To keep you abreast of radiotele-
type developments, Marc Leavey WA3AJR ex-
plains the new RTTY equipment, the increasing 
role of computers in RTTY, and other matters of 
interest to digital communications fans. 

7 REVIEWS— Before you buy, save yourself some 
money. . . check 73's indepth evaluation of the 

• latest gear. 

8 HAM HELP—As a service to you, 73 prints your 
questions in our magazine. This helps you to ob-

. tam  n hard-to-get parts, schematics, and owner's 
manuals. 

9
 SATELLITES—From Phase III to TVRO, 73 Maga-
zine covers the news of the satellite world like no 

• other radio amateur magazine. 

NEW PRODUCTS—This brief look at the latest 
ham equipment on th.? market keeps you on top of 
new developments in amateur radio. 

AWARDS—To find out what certificates are avail-
able where, read Bill Gosney KE7C's coverage of 
all the ham radio awards. 

CONSTRUCTION —The builder's magazine. . . 
that's 73. You get the best projects from the best 
authors every month. 

tike t Zte llE' 
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RADIO BOOKSH-OP 

• 

Think Spring, 
VHF 
A 

ANTENNA 

Think Antennas 

Practical 

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 $5.95.• 

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 S5.50. • 

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)-8K1197—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 —8K1198—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 56 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, 
inexpensive beams, -invisible" antennas for hams in "tough" locations. $6.95' 

ALL ABOUT CUBICAL QUAD ANTENNAS (2nd •ditIon)—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.) 

ISS From & MAGAZINE 

THE 1982 EDITION 

GENERAL LICENSE 
STUDY GUIDE 
by Timothy M. Daniel N8RK 

This is the complete guide to the General License 
Learning rather than memorizing is the secret. This 
is not a question-and-answer guide that will gather 

dust when the FCC issues a new test. Instead, this 

book will be a helpful reference, useful long after a 
ham upgrades to General. Includes up-to-date FCC 
rules and an application form. 
ORDER yours today and talk to the world. 
SG7358 $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. $t 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 

Fro m  MAGAZINE  

'WORLD 
THE 

'WORLD MOST 
UP-TO-DATE 
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 M OBILING 
• W ORL D REPE ATE R A TL AS  B K7315  Co mpletely 
updated, over 230 pages of repeater listings are in 

dexed by location and frequency. M ore than 50' m aps 
pinpoint 2000 repeater locations throughout the USA 
Foreign listings include Europe, the Middle East, South 
A merica  and Africa. S4.95. 

IN STOCK AND READY TO SHIP 

ATLAS 

'Use the order card on the Header 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. $t 00 for each additional book. 

Questions regarding your order', Please write to Customer Service 

at the above address Please allow 46 weeks for delivery 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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NE W from 7 3 

THE 
NEW 
WEATHER 
SATELLITE 
HANDBOOK 

THE NEW 
WEATHER SATIL1111 
HANDBOOK 
— 

BY DR. RALPH E. 'TAGGART 
Here is the completely updated and revised edition of the best-
selling Weather Satellite Handbook —containing all the infor-
mation on the most sophisticated and effective spacecraft 
now in orbit. Dr. Taggart has written this book to serve both the 
experienced amateur satellite enthusiast and the newcomer. 
The book is an introduction to satellite watching, providing all 
the information required to construct a complete and highly ef-
fective ground station. Not just ideas, but solid hardware de-
signs and all the instructions necessary to operate the equip-
ment are included. For the thousands of experimenters who 
are operating stations, the book details all procedures neces-
sary to modify their equipment for the new series of space-
craft. Amateur weather satellite activity represents a unique 
blend of interests encompassing electronics, meteorology 
and astronautics. Join the privileged few in watching the spec-
tacle of earth as seen from space on your own monitoring 
equipment. Order BK7383 $8.95 

SAVE $2.95 
WEATHER SATELLITE 
HANDBOOK (first edition) 

By Dr. Ralph E. Taggart WB8DQT. Valuable information in this 
first edition is not included in Dr. Taggart's just published 
book, The New Weather Satellite Handbook (see above). 
Chapters such as "How to Build an Electric Timer for Satellite 
Tracking" and "Building an Automatic Control for the Satellite 
Receiving Station" will no longer be available when this edi-
tion is out of print. This is a good entry level text for those 
discovering the exciting new use of weather satellites. Regular 
price: $4.95. SPECIAL PACKAGE PRICE-BOTH BOOKS FOR 
ONLY $10.95, SAVE $2.95! (This offer available only while sup-
plies last.) Order WS7300 and receive both editions of the 
Weather Satellite Handbook for only $10.95 (plus $1.00 shipp-

ing and handling charge). 

• Use the order card in this magazine or itemize your order on a separate piece of paper 
and mail to 73 Radio Bookshop • Peterborough NH 03458 Be sure to include check or 
detailed credit card information Add Si 50 first book. $1 00 each additional book 
$10.00 per book foreign airmail. Note Prices subject to change on books not published 
by 73 Magazine Questions regarding your order? Please write to Customer Service at 
the above address. Please allow 4-6 weeks for delivery No CD D. orders accepted For 
Toll Free ordering call 1-800-258-5473 

• 

MAKE 
MONEY. .. 

Zy$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: 

MAGAZINE 
80 Pine Street 

Peterborough NH 03458 
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SYNTHESIZED 

SIGNAL GENERATOR 

MADE 
USA 

MODEL 
SG1000 
$349.95 
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 
at 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 
196-23 Jamaica Ave., Hollis, NY 11423 

Phone: (2121468-2720 

C.B. SPECIAL 
(Repeat of a sell out) 

CONVERT THESE TO 

10 METER FM 
New Hy Gait' 4c, ,..na,,,e1 printed circuit 
boards assembiy iSquelch pot  VOlUfne 
Control and channel switch not included) 
Boards sold as is Dimension 6 X6 

1-9 pcs $7.50 es. 
10-49 pcs $6.50 es. 
(While quantities iast) 

REMOTE 40 CHANNEL C.B. 
Remotes nave a metal frame Speaker 
plastic case and control rnic not included 

Sold as is  $14.95 es 

C.B. BARGAIN 
C B boards missing par.s or damaged 
Can be used for spare par.s Buy several' 

$3.50 ea 
Order information Please add 54 00 or 
Stl-1 via UPS CODs accepted for orders 
rotating 550 00 or more Honda residents 
add 4'  sales la, Minimum order 515 00 
Foreign orders US funds only ado  for 
S 14 MASTER CARD and viSA a, 

Surplus Electronics Corp 
7294 NW 54th St 
Miami FL 33166 

P H N 305-887-8228 

Take your favorite H.T. out 
for a drive tonight. 
For 569.95 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  111 1 

Communication Concepts Inc. (2561431N. A.ria4gioin Are., Dayton. OH 45420 

VISA or MASTERCARD for 
same day shipment 

•ft 

NEMAL ELECTRONICS 
COAXIAL CABLE SALE 

tcn  „, \,1  'v V  RG80 mil spec 96% shield $27.95/100 ft. 31VH. 

O O P \S  RG214U dbl silver shield. 50 ohm  S1.35/11. 

Vre/ '  100 ft. RG8U with PL-259 on each end$19.95 

sc \S  e  ,e  A  - BELDEN Coax in 100 ft. rolls 

•  E A1 RG58U N9201 $11.95 

S\N‘C .. -'. ' RG8U N9208  $24.95 
---.  , Grounding strap, heavy duty tabular braid 

3/16 in. tinned copper  10c/ft. 
i2 k  v i\  3(8 in. tinned copper  30c/ft. 

r 

POLYETHYLENE DIELECTRIC 
RG213 noncontaminating 95°v shield roil spec 
RG174/U mil spec 96% shield 
RG11U 96% shield. 75-ohm mil spec 
RG8U 96% shield. mil spec 
RG6A/U double shield, 75-ohm 
RG58AU stranded mu l spec 
R058 mil Spec 96% shield 

LOW LOSS FOAM DIELECTRIC 

RG8X 95% shield (black, white or gray)  $14.951100 it. 
17VIt. 

RG8U 80% shield .  18c/ft. 
RG58U 80% shield  07t/ft. 
RG58U 95% shield  10c/ft. 
RG59U 100% foil shield. TV type  $7110011. 10c/ft. 
R081197% shield 11 ga leguiv Belden 8214)  316/fl. 

Rotor Cable 8-cart 218 qa 622 qa 

36Wft. 
10c/ft. 
25e/ft. 
31cIft. 
254111. 
126/11. 
11c/ft. 

CONNECTORS MADE IN USA 
Amphenol Pi 259 
PL 259 push-on adapter shell 
PL-259 8 SO-239 
Double Male Connector 
PL.258 Double Female Connector 
1 ft patch cord wiRCA type plugs each end 
Reducer UG-175 or 176 
UG-255 (PL-259 to BNCI 
Elbow (M3591 
F59A ITV type) 
UG 21D/U Amphenol Type N Male for RG8 
BNC UG88C/LI. male  . 
3)16 inch Mike Plug for Collins etc 
UG273 BNC to PL-259 

79c 
1033.89 
1035.89 
$1.79 
98c 

3/$1.00 
1031.99 
53.50 
$1.79 

10/52.15 
$3.00 
S1.25 
$1.25 
$3 00 

FREE CATALOG 
19c/ft  COD add Si 50-FLA Res add 4°. Sales Ta u 

Connectors-shipping 10°/0 add'I, 2.50 minimum 

5685 SW 80th. Street Dept. PLO Mia mi, Fl 33143  Call 1305) 661 5534 

Subscription 
Problem? 

73 Magazine does not keep subscrip 
tion records on the premises, there-
fore calling us only adds time and 
doesn't solve the problem. 

Please send a description 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 subscriptic, 

PRESERVE 

BINDERS  G 

FILE CASES 
keep your issues of 73 Magazine together. handy 
,ind protected in handsome and durable library files 

,r binders Both styles bound in red leatherette with 
.rie magazine logo stamped in gold 
'les  Each file holds 12 issues. spines visible 
for easy reference. $5 95 each. 3 for $17 00. 
6 for $30 00 

Hinders Each binder holds 12 issues and opens 

hat for easy reading $7.50 each. 3 for $21 75. 
6 for $42.00 
Postage paid in USA Foreign orders include $2 50 
sr item) 
Please state years 1977 to 1983 
'-,end check or money order to 
JESSE JONES BOX CORP 
0 Boy 5120 

oniladelphia. PA 19141 

l low 4 to 6 weeks for delivery 

this publication 
is available in 
microform 

OMM  "lu 
;Yid AllmalgiOn 
millM " W W-61 
MOW  OPPOMBO -
LA! 1  I. -  
M O 
1= n 

University Microfilms International 

i00 North Zeeb Road 
Dept P.R. 
Ann Arbor, MI 48106 
Li 5 A 

18 Bedford Row 
Dept PR 
London. WC1R 4EJ 
England 
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GO MOBILE WITH YOUR H.T.! 
Model I -Icom IC-2A/T, Etc 
Model K•1 for TR-2500 
-slides on bottom of radio 

Guaranteed! 

Model K -TR-2400: 
-powered thru battery plug 

Model N -FT-2013R 
Model T-Simple mod for Tempo 

NOW FOR FT 208R & TR-2500 

Model Y-FT-207R, 
-fits 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 $1.50 Sales Tax 

fr.460 
H AN DI-TEK 

P 0 BOX 2205, LA PUENTE, CA 91746 

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 

,7 R  INDEPENDENT 

CRYSTAL SUPPLY COMPANY 
P.O. Box 183 

Sandwich, Ma. 02563-0183 

(617) 888-4302 

Automatic 
TR•2400 Band Scanner 
fur Kenwood TN 2400 stops and locks on busy, or stops 
ann resumes when carrier drops Controlled by key 
board, no switches to add Installs easily inside rig, sir 
simple connections. no modifications. Does not use 
•••• ( ; • - •r( I tor PL 

• ! '4 9.  Kit - 514 95 

T R C)000 Memory Scanner 
-  Ti" o000 5, ins 5 memory channels Stop , 
•  reAumns viiinn Carrier drops Uses existing 
•(!• •••  svot nes to add installs easily inside ric 

c'no  .1.0-r .e.,eo. Sept  73 Magazine 

("-280 Band Scanner -579.95 
Memory Scanner -539 95  both for 999.90 
• c-  alte ,t n-r ii riq operation 
• Diulfai re  sranned frequency 
• Al' scanners are easy  Ins! nil using complete and di-
tailed n•Jtallation instructions 
' All scanners ASSEMBLED A TESTED (except k 
• 5atislar'ion Cruarsnteed. 

Send check or Money OrrIer 10 

GISCGAN - 
.4 148 W Mary Ann Rd.. Antioch, IL 600e. 

include $1 .0 postage S handling 
Illinois res include 5̀x ('/r state tax 

DIGITAL DISPLAY 

NEW YAESU CONVERTED FRO FT101 
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 EXTER-
NAL VFO USED: ADD $5 FOR DOUBLE 
PLUG/JACK. 
ALSO WORK ON FT620B FT221 R599 
T599 HW101 SB102 ETC. WRITE FOR IN-
STALLATION INFO. WITH MOD. SER 
NO. FT620B UNIT WITH KIT $125 IN-
CLUDES ALL PARTS. INFO. 
DUTY & POST PAID. 6 MOS. WAHR. 

GRAND SYSTE MS 20352 40A AVE 

LANGLEY BC CANADA V3A2Y8 

(604) 530-4551  ' 

THE PROFESSIONAL, 

TOUCH TONE 

ENCODER 

An ultra high quality 
encoder for professional 

application.  Absolute  reliability  and 
function makes the difference. There's a 
Pipo encoder for every system and 
application. Totally serviceable, easy to 
operate and install. Call or write for free 
catalog and information! (213) 852-1515 
or P.O. Box 3435. Hollywood, CA 90028. 

PATENTED  • AT'S' 

Pipoce,ommunications 
Ernphas,s is on Ouallty & RehabrItty  l•••• 300 

S-LINE OWNERS 
ENHANCE YOUR INVESTMENT 

with 

TUBESTERS 

Plug in, solid state tube replacements 

• &line performance-solid state , 
• Heat dissipation reduced 60%, 
• Goodbye hard-to-find tubes 
• Unlimited equipment life 

TUBESTERS cost less than two tubes, 
ind are guaranteed for so long as you own 
y, air S line. 

413 

SKYTEC  Write or phone for 

Box 535  specs and prices. 
Tal mage, CA 95481  (707) 462-6882 GM 

\ 1SUPER LO W PRICES!  
AZDEN PCS-3000 2-METER  $279.00 
AZDEN PCS-300 2-METER HT  $285.00 
SANTEC 144UP 2-METER HT  $289.00 
SANTEC 440UP HANDHELD  $319.00 
KEN WOOD 2500 HANDHELD  $299.00 
YAESU FT-208R 2-METER HT  $309.00 
YAESU FT-708R 440 HT  $329.00 
TEMPO S-15 2-METER HT  $249.00 
TEMPO S-2 220 HT  $249.00 
ALL KEN WOOD & ICOM HE RIGS 12% 
OFF. 
ALL LARSEN 2-METER ANTENNAS 15% 
OFF 
ALL YAESU & TEN-TEC HF RIGS 15% OFF. 
ALL HYGAIN & HUSTLER ANT. 30% off. 
ALL MFJ PRODUCTS 15% OFF LIST. 
RADIOS, ANTENNAS & ACCESSORIES ARE 
IN NEW, FACTORY SEALED CARTONS 
FULL MANUFACTURERS WARRANTY 
PRICES CASH & SHIPPING CREDIT CARDS 
ADD two 

SHAVER RADIO, INC. 
I 178 S. Bascom Abe. San Jose, Calif. 95128 

408-998-1103  148 

RED HOT SPECIALS! 

AZDEN PCS-3000 
2-meter Transceiver 

AZDEN PSC•300  $283.0s, 

Handheld Transceiver  283.00 
KOK 2025A MK II wiTT mike  265.00 

2-meter Preamp  36.50 
BEARCAT210XLScanner  215.00 
KANTRONICS Mini Codereader Pkg.  247.00 
.‘11 MEJ ITEMS  12% off list price 
\ J R' Argosy HI:Transceiver 465.00 

II N-TEC Delta HE Transceiver   738.00 
FEN-TEC Omni UHF Transceiver 
New SANTEC 144 2-meter Handheld 

SANTEC 440 Handheld 
I1 'KY() Hy Power 2M Amp HI.-32V 
\ I Itt NICS F.D. II Codereader 

Z I )1 N PUS 2800 IOM FM 
RINGO RANGER ARX 2B 

1040.00 
297.00 
327.00 
75.00 
360.00 
283.00 
33.00 

Ben Franklin Electronics 
ii  NMain  Ililishori, KS 6706 I 

O D  516447-22119 Os. z•••• 439 

I MIS Save • 0 * ON 

Y aw * tedivo r m 

SHERWOOD 
t__  A 

v.,.  te...6.0•004 

R-4C+SHERWOOD 
STILL THE FINEST COMBINATION 

1 0', ST At 
f II IER5 

•Ii HZ LOW-LOSS 1st IF CW FILTER  improve early-stage 
•,vity. Eliminate high pitched leakage around 2nd IF filters. 
.,,ve ultimate rejection to 140 dP. Eliminate strong signals 
•loading 2nd mixer, causing interrnod and desensitization. 
• (i00/6  $80.00. New PC board relay switch kit: $45.00. 

1st IF SSB FILTERS. 140 dB ult. rej. CF 2K/8. $150.00 Pair. 

5kHz1st•IF FILTER. Reduces hi pitched ORM. CF 5K/8: $80.00 

16 POLE RAC SSB! Plug-in filter. Unexcelled skirt selectivity. 
MOO Hz at -6 dB, 2400 Hz at -60 dB. CF 2K/16: $135.00. 

250, 500 and 1000 Hz 13-POLE 2nd-IF PLUG-IN FILTERS 
CF 250/8, CF -500/8 and CF-1.0K/8: $80.00. 

PC Board mod, and switching kits. Special AM filters/detector. 

Filters also for R-4 (B), R-7, TR-7, TR-4, Signal/One, Atlas. 

,•  S3 shipping per order; $6 overseas air. 
ingn.mor. PA O, 101 24 49 D 807D Inpaistadt, W German, 

Sherwood Engineering Inc. 
1268 South Ogden St. 
Denver, Colo. 80210 

(303) 722-2257 
VISA 

1111111111111N1 
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BILLET ELECTRONICS 
1 

RF MODULATORS 

cik)E15 
IA Esuum. 
'161C T 55'  

P.O. BOX 401244E GARLAND, TX 75040 214/278-3553 '..12  

7 W att Audio A mp Kit  $6.95 
SMALL SINGLY HYBRID IC ARO CO MPONE NTS FIT ON A, 
3 PC BOARD (INCLUDED) RUNS ON 12VDC GREAT FOR 

ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP LESS 
THAN 3  TNT  5 WATTS  CO MPATIBLE WITH SE 01 
SOUND KIT 

_ 

Doo msday Alar m Kit  $t).95 

STZ Ti me Zone Clock Kit 

S54.40 

Overvoltage Protection Kit 

!toed OC prose, Ur " • 

CA3080 TRANS C,OND AMP 

TL0-82 DUAL 131 F ET AMP 

CD4588 CMOS - 50/60 CNTR 

MC3301 QUAD OP AMPOISE Al .44 
FPT500 PHOTO TRANSISTOR  44 

TIP 110 NPN DARL 2A IC  .68 
TEMP CONTROLLED HOTPLATE 

5 RIO' TEMPERED GLASS 110°F 

10 160°F  1.88 
3850 iF8) MICRO P CHIP  2.88 

10103 SENSITIVE GATE SUP  3/.88 

88 

88 

Sound Effects Kit 
$18.50 

inn sE•01 Sound TINT O 0111 hem .10 you 

111,(11 ,,, e wore,. a PATH, and week , lin, 
I, St 01  pLnottes  you Hatt au,Pt..,nal 

,  a Pub. Generator. 
Mum °matelot and Comparator in ri.zai• 
tt, ur , on,p'es  stonds e snap Includes 
T176477 )r. stn.) , .Issenittls  rott'n 'nut. 

Ounenota. Explowons Steam Treats 
WOW  SIDI ant,  L FL. L 

Comp/Mead  0111 50 
Wiit  dE  ft ,NS1,41,e,  y 
16477 Chip t• Included 
E•Ite flops 

ELECTRONIC 14411111C MAKER, 
THIS  UNIQUE  El,  CONTAINS  A 

MICROPROCESSOR CHIP WIT H RO M 

T HAS BEEN PROGRAMMED TO PLAY 

THE FIRST S TO 10 NOTES OF THE 

TUNES LISTED BEL O W  CONSTRUC• 
M N IS SIMPLE. W ORKS WITH ANY El 

OR 16 OHM SPKR (NOT INCL UDED) 

THE  KIT  WILL  OPERATE  ON 

1211()C OR  1,2VAC WITH OPTIONAL 

TRANSFOR MER. (C ONVE RTS TO 

lEvAC) ALL COMPONENTS a 804513 

Co mplete KO  S16.95 Transfor mer $1.35 

S6-95 , "  ' " H.' 

Works wills any 

• 
!Wart the new .War right. .11w saving way! 

DUAL PHOTO RESISTOR  3 44 

AY 3 13910 ')I , 9 • f  ' 11 88 

288 

JUMBO RED  20 1 88 

SUPER SPECIAL DEAL ' 

tO ea  '1 350 

Regulator Card 

Kit $14.95 

20* e.oei Supply Ott ' • 

200140/ iron. 0 io 20 Amp. and eapoteme 
Nom 11 to 14 Volts Onsoneu to .• 

REGULATOR CARD PIT  St4 95 
ION CURRENT PANTS 

IRIS ?? 5114 Eng ,  SS 00 
AH MED  444 Com..., G.44.  S3 50 

ttenytentynn .An 14 14 vAC out g Tsy 
Cu. .. You typeo Teat .. 

THE SUPER MUSIC MAILER NIT 
RE VISION ? 014 05 

sup., 
4.!:;44,prograinINd 1/1.1.er, 

• •  Lt  6 " ;II eltettotm Osprinlo Iles, Hr 

P.' YOE  211 
• • WITOTti ,06 get • 

$24 5' I vet & my put 61 1.,11,  ltattrISteet Latt 
soulf6ey ' POOR 1' • •  .  Y• A' 

t. 

OW SPA M,  -  '200 Sr' 
dirrftly '.51Ottre 

• 

RANH, 50,6161 6 I SO Se' 

W W10, Tan Plastic Cast 
Ratak's Transtormet 

6 SO 
TOT 

ORDERING INFORMATION 
Call or Woke For Free Catalog 

COD MINIMUM STO 00  • ADD $T SO 100 CODS 
UPS DEI'VERT ADDRESS MUST •CCOMPANT NIL COO 
ORDERS 

SI 00 HANDL ING ON ORDERS UNDER SIO 00 
VISA MC CARDS OR CHECK 
ADDS, FOR SHIPPING 

TEXAS RESIDENTS •DD S STATE SALES TAX 
All FOREIGN ORDERS ADD 25  FOR SHIPPING 
ICANAD• IS I NO FOREIGN COOS 
cM  121•11 278 1551 I'll  •rf  N MI, 1, 040 
,4014414 

—Ai  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. 

fir! nov,", 

1 -800-543-561 2 

11, 1111 1 
limm sion4 L. 

In Ohio. or for 
information call 

1-513-866.2421 

R. L. DRAKE COMPANY 
40 Richard Street Miamisburg. Ohio 45342 

‘111111. 1 INSTITUTIONAL AND DEALER INQUIRIES NwirED 
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Your Ham Tube 
Headquarters! 

TOLL 800-221-0860 FREE 

TUBES 

3 4002  S135 CPO  6/838  A 75 
3 5002  M OO  7360  9 15 
4 400A  S80 00  7735A  29 50 
ICX2506  05000  8122  79 SO 
57213  $3800  8156  10 95 
81IA  S12 00  13643  372 SO 

813  935 00  8673  872 50 
6146B  $6 50  8674  180 00 
6360  54 95  1167713CS1500A1  45000 

8908  10 50 
E F JOHNSON Sockets lot ICX25011 & 4 400A 4 S9 95 

SEMICONDUCTORS  RF CONNECTORS 

PARE 245301416  530 00  PL 259  10/S4 95 
MF1F 454  518 95  PL 2513  1036 95 
MRF 455  $12 50  UG 175/176  1031 60 

UG 25510  02 50 as 

MAP 6443131088  S19 95  UG 27310  52 25 ea 
2N3055  $ 95  Pa 358  52 W ee 
2N608.4  S12 50  M 359  S1 75 B. 

Type  N  Twist on IRGII/U) 
$4 is 

T O P 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 S3 00 Minimum for UPS Charges 

Write or phone for free catalog 

TUBES—BOUGHT. SOLD A N D TRADED 

Premium Prices 

C e e C O D  Paid 
Since 1922  

For EIMAC Tubes 

C O M MUNICATIONS, Inc. 

2115 Avenue X 

Brooklyn, NY 11235 

Phone (212) 646-6300  

Small Size 

3'  3  1 . 

-1 
Only 49.95 

• CRYSTAL CONTROLLED FOR STABILITY 

• IC CIRCUITRY FOR EXCELLENT RELIABILITY 
• EXTERNALLY SWITCHED FOR CHANNELS 3 or 4 

JJT DISTRIBUTING v25 
17210 Yukon Ave.. Suite 0 1 

Torrance, Calif. 90504 

Call COD Orders to: (213) 515-6800 

IT'S 
INCREDIBLE! 

Master code or upgrade in a matter utdays. 
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 onginal 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 x103, 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! 

YAESU FT-207R OWNERS 
A UT O S C A N M O D UL E A N D B ATT E RY 

S A VE R KIT 

15 minutes to in-
(r) 
I— 

v.) 

CC 

0  e A,vi  FT-207R BATTERY SAVER KIT 
u-  MODEL BS-1 $14.95 

'No more dead batteries due to memory back 
—  up 
CC 

'30% less power drain when squelched 
'Simple to install, step-by-step instructions 
and parts included 
• 4 mA memory backup reduced to 500 AA 
• 45 m A receiver drain reduced to 30 mA 
'improved audio lideldy and loudness 

stall, scan restarts 
when carrier drops 
oft, busy switch 
controls automatic 
scan on-oft. in-
cludes module and 
instructions 
Model AS-1. $25.00 

ENGINEERING CONSULTING 
P.O. Box 3966 

ANAHEIM, CALIFORNIA 92803 

r 400 



11111 "11:mple Issue 
only $2.54 
PPD 
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AMATEUR TELEVISION 
MAGAZINE 115 

OK THE Set, 141J/1. I/ I OMAN  Si ll  k e010 O UTFIT" • 

year 
1 year 
2year 
3year 

Surface 
U.S.ICanada 
Mexico 
S 10 00 

$ 20 00 
S 38 00 
S 56 00 

Surface 
All 

Foreign 
S 13 on 
S 26 On 
$ 50 00 
$ 74 00 

Airmail 
Central 

S America 

5 20 00 
$ 40 00 

$ 78 00 

$115 Op 

Airmail 

All Other 
Foreign 

S 
5 46 
$ 90 
$134 Ill 

ATV SSTV FA x RTTY Satenges FIVE 
MIC/OWdVe and Computers 

Published 12 limes per year by Mike Stone WBOOCD 
P 0 Box H. Lowden, Iowa 52255 040/3 

AMP LETTER 

I Editor's Corner  par! , ./.  •ell , 
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NO HUGE AD JUST SAVINGS FOR YOU 

ON 

CUSHCRAFT, HUSTLER, LARSEN, UNADILLA, BELDEN, 
COPPERWELD, SIGNALCRAFTER. PALOMAR NYE VIKING 
TRIONYX, TRAC. JANEL. BENCHER. VIEIROPl EX. 
AMPHENOL, GOULD, DURACELL. WELLER AND OTHER , 

OSL'S CUSTOM MADE  ALL CRYSTALS horn $4.00 

a le io nor cavemen 
by CERTIFIED COMMUNICATIONS 
year rig IrOirs $45 New Irons on lion, $179 

SEE US AT OVER 70 SHOWS A YEAR, CALL OR WRITE FOR OUOT I 

CATALOG, INFORMATION, CISL SAMPLES ISO orml 

CALL COLLECT TO ORDER 

Check the proms tn Chu mo wn,* ceng to.,, calk 

on Gushcrah. Nuttlik. and Lamm, 

WE WILL NOT BE UNDERSOLD 

SEE YOU AT GRAND RAPIDS PRINCETON 

SANTE FE PARK AND MIDLAND 

144999  WORTH 1Or O W W1 F TO 041r OR WRIT', 

I.H III II 111%11 IL% 51141‘ 

412115orsan /cern lel& OS 081  /MU 

NEW AUTOPATCH 
m. at last, an autopatch desiekl ti It h1. 
,phisticated FM Amateur. -Private Patch" 
works through existing repeaters as well as 
simplex. Gives you access to your home 
phone within the coverage area of any 
selected repeater. "Private Patch" requires 
no modifications to your base FM transceiver. 
Connects only to MIC and speaker jacks. Con-
versation is very natural because "Private 
Patch" does not use the sampling technique. 
ON ID sends your call. Five digit owner pro-
grammable access code and operator/long 
distance inhibit protect your phone bill. Self 
contained AC supply. No tone encoders 
required. All CMOS digital logic, no analog 
timing used Compare our standard features. 
Send  for  additional  information. 
Available in spring 

AUTO CONNECT 

NE W 
DX 

ANTENNAS 

QUALITY - ECONOMY 

WE MANUFACTURE -

MONORAND YAGI BEAMS 
TRI BAND YAGI BEAMS 

CENTER INSULATORS - BALUNS 
DUMMY LOADS - AND MORE' 

All DX products are fully yuaranteed 
Send large SASE  for free catalog 
Dealer inquiries are welcome 

DX Nignal Co. 
h 1 , 4 11 

109  14,  0fl 

GNPOLE GP 51 

Conn,,, ol 
mo w P. . 

Arunnnuns Pale 

•ssernble 10 It long 

Clamp Assemble 

Two methods of 
',niches. , the ill lou prnen 
GINPOLI are a•arlable 

Method .11Puer hese GP III IC.1 GINPOLE 
Includes poll., rand II rnp assemblres 
rehnh can easely be shr. ped UPS 

The rustorner pror-hates he p.pe locally 
to ta•e shipping cost Ileionsinended pipe 
alurnrnuen I  2 OD  ele ccccc al 

merhannal tubing oho elereed to as 
1 ( MT  haws-vet a I table substitute 
may be used 

GP/1.Kr. 5129 SO 

NE W! 1614_4= 

GP -81 GINPOLE 
Ia, all popular towers 1 0 D to 
1 0 D legs 

Strong welded steel constructron 

14o1 dipped plated 

Dead lilt tested at 120 lb% 

Will last a Illetnne 

Method 2 Pooches, GP el I CINPOLE 
•,•ernbly Intro. GINROLE slur:rand Motor 
Fr e.0111 0 II Oak Lunn It 1150 50 

V/5.4 

• 

A4-

NUTS & VOLTS ‘ZZ1s..A  

- BUY • SELL • TRADE ELECTRONICS  U•1 

Have Your Own 

PERSONAL 
ELECTRONIC SWAPMEET 

Delivered Every Month 

ONLY '5.00 IN U.S. 

FOR 12 Issues OF 

Nuts & Volts Magazine 
Send To: 

NUTS & VOLTS 
P.O. BOX 1111-G 

PLACENTIA, CA 92670 
(714) 632-7721 

SAVE 90% 
YES you can save up to 900/0 on a 
computer system of your own. 

$150.00 buys a 4MHz Z80A with 
64KB & a real Front Panel 

$200.00 buys a Full Function 
24x80 CRT with Keyboard 

You can have your own computer and 
be running Fortran, Basic, Pascal, etc. 
If you get our 

FREE BROCHURE 
TODAY 

DIGATEK CORP. 
Suite 50A 
2723 W.  Butler Dr. 
Phoenix  AZ  85021 
ROLL-YOUR-OWN TECHNOLOGY 

AND SAVE A BUNDLE 
J 144 

APS 

DXCC Band/Mode Countries' 

•SE  EN .140 Worked/Confirmed Columns' 

'Log the entire DI Callstgn! 

''101.1 Designate the fades and Bands' 

.LUS !Burp' '3rd Party'  'Reciprocal licensing' 

'Space to enter YOUR World Atlas page • 

Continent'  'ITU Zone' "CO tore. 

• eigue "Rareness - Rating' 

atitude'  'longitude' 

,to1 into computed for YOUR 0TH' 

'Time Zone Di(ference'  "Propagation Factor' 

'Distance in Kilometers'  'Distance in Mil-s' 

'EXACT Beam Headings - Including DK to You' 

'LLIS Complete Pref . and Name Guides' 

1200. Peefixes are cross-referenced' 

400x Countries are Indexed alphabetically' 

DX-Notes do the work - YOU do the Dc_ in g, 

IND Call, Name, Address, Time Zone, OTH Info 

.atitude S longitude OR Direction I Distance 

'rpm a nearby town To lour OTH) and S12.5041,0 

OR,  Call HAWAII' 

Pandall Sherman KHAMD  (808)  877 -73/1  (18- 021) 

10 X • 

ish.  mful  IMAII  96732  VISA  m•  ,o 147 
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RAMSEY 
ELECTRONIC'S 

Inc. i•-• 62 

PARTS WAREHOUSE 
We now have available a bunch of goodies too 

good to bypass  Items are limited SO Order today 

MINI KITS - YOU HAVE SEEN THESE BEFORE NO W 
HERE ARE OLD FAVORITE AND NEW ONES TOO. 

GREAT FOR THAT AFTERNOON HOBBY. 

FM 
MINI 
MIKE 
A  • •  .• performance FM wire-
less rT‘,1.i. k,t  Transmits a stable 
signal up to 300 yards with excep-
tional audio quality by means of its 
built in electret mike  Kit includes 
case mike on-off switch antenna 
battery and super instructions This 
is the finest unit available 

FM.3 Kit  $14.95 
FM-3 Wired and Tested  19.95 

Color Organ 

See music  come 
alive, 3 different 
lights flicker with 
music  One light 
each  for,  high 
mid-range  and 
lows  Each indi-
vidually  adiust-
able ar,d drives up 
to 300 W runs on 
110 VAC 

Complete kit. 
ML-1 

$8.95 

Video Modulator kit 
Converts any TV to video mentor  Super 
stable lunabte over Ch 4 6  RunS on 5-
isv accepts std video signa  Best unit on 
the market! Co mplete kit VD ,  07.95 

Lod BlInky Kit 
A great attention get-
ter which alternately 
flashes 2 jumbo LEDs 
Use for name badges 
buttons  warning 
panel lights. anything' 
Runs on 3 to 15 volts 
Complete kit. BL-1 

$2.95 

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 BN-9 

OAS 

CPO-1 
Runs on 3-12 Vdc 1 wall out 1 KHZ good for CPO 
Alarm Audio Oscillator  Complete lot  $2.95 

2575 Baird Rd 

Penfield, NY 14526 

716-586-3950 

Call Your Phone Order in Today 
TERMS: Satisfaction guaranteed or money 
refunded C 0 D. add $2 00 Minimum order 
$6.00 Orders under $10.00 add 51 50. Add 5° 
for postage, insurance, handling Overseas 
add 15% N Y residents add 7% tax 

CLOCK KITS 
Your old ter mites are here again  Over 7.000 Sold 10 Dale 
Be one of the gang and order yours today' 

Try your hand at building the finest looking clock on the 
market  Its satin finish anodized 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 onk, 
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 min ID timer. 12/24 hour. DC-10   $29.95 
Alar m clock. 12 hour only. DC-8   529.95 
12V D C car clock. DC-7   $29.95 

For wired and tested clocks add $10 00 to kit price   
SPECIFY 12 OR 24 HOUR FORMAT 

FM Mingo's Mike Kit 

Transmits up to 300' to 
any FM broadcast ra-
dio  uses any type of 
mike  Runs on 3 to 9V  Type FM-2 
has added sensitive mike preamp 
stage 

FM-I kit  53.95  FM-2 kit  $4.95 

Whisper Light Kit 

An interesting kit. small mike 
picks up sounds and converts 
them to light  The louder the 
sound . the brighter the light 
Includes mike  Controls up to 
300 W  runs on 110 VAC 

Complete kit. WL-1 
$6.95 

Tone Decoder 
A complete tone deco-
der  on  a single  PC 
board  Features  400-
5000  Hz  adjustable 
range via 20 turn pot voltage regu-
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 TO-1  $5.95 

Car Clock 
The UN-KIT. only 5 solder connections 

Here s a super looking rugged and accurate auto c,oc , whir h .s a snap to build and 
install  Clock move ment is completely asse mbled  you only solder 3 wires and 2 
Switches takes about 15 minutes'  Display is bright green with automatic brightness 
control pholocen  assures you of a highly readable display day or night  Co mes in a 
satin finish  anodized alu minu m case whrch can bp attached 5 different ways using 2 sIded 
tape  Choice of Vire, black or gold case fspec4v, 

DC 3 kit 17 hour foirnat  $22 55 
DC 3 sicried and fesied  $29.95 

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 
ti ming needs 

UT-5 Kit  55,95 

30 , 
324 
360 
555 
556 
565 
566 
567 
741 
1450 

3900 
39 ,4 
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  $1.95 

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 24 hour snooze 24 hour alar m 4 

year calendar  battery backup  and 

lots more  The super 7001 chip is 
used  Size 5.4.2 inches Complete 
kit less case (not availablel 
DC-9  $31.95 

Under Dash Car Clock 

Assv Ann rt.... 

31 , 95 lit 
Si SO 

00 He Ti me Sew 
nurs nr S Syr ,  //I./taro,/ 125m., / 

55.50 
p • Ass,  M IS 

PARTS PARADE 
IC SPECIALS 
LI NEAR 

$ 35 
SI 50 
St 50 
S 05 
St 00 
SI 00 
St 00 
St 25 

10 S2 00 
S 50 
$ 50 
52 95 
52 95 

TTL 
74$130 
7447 

7475 

7490 
74196 

$ 10 
$ 65 
S .50 
$ 50 
$I 35 

Resistor Asst 
Assortment of Popular values 
watt Cut lead for PC mounting 
center " leads  baq of 300 or 
m ore 

$1.50 

Crystals 

3 579545 MHZ 

10 00000 MHZ 

5 248800 MHZ 

$1.50 

$5.00 

$5.00 

Switches 
Mini toggle SPOT  S1.00 
Red Pushbuttons N 0  3/51.00 

Earphones 
3 wags 8 oh m good tor small lone 

speakers alar m clocks etc 

4011 

4013 

4046 

4049 

4059 

4511 

4518 

5635 

cmos 
1,1r 50  

50 
Si 85 
50 

$9 00 
$2 00 
$1 35 
St 75 

SPECIAL 

lic90  $15.00 
10116  $ 1 25 
7208  $17.50 
7207A  $ 550 
7216D  $21 00 
7107C  $12 50 
5314  $ 2 95 
5375AB G  $ 2 95 
7001  $ 6 50 

5 for $1.00 

AC Adapters 
Good  tor  clocks  nir Al! 
hargyrs ou t 10 VAC oh m 

one end 
8 5 vdc yr 20 mA 
16 vac tri 160mA 
!2 vac  750mA 

St 00 
02 SO 
63 00 

Mini 111 oh m Speaker 
Appro. 7 • Ma ,  Round 
type for rarhos mike etc 

3 tor S2 00 

Solid Stale 8   
small butler 450 11/  86 dB  sound 
output on 5 ,2 ,,dc at 10 30 rnA TTL 

compatible  S1.90 

Video Terminal 
.  , 

PF 6410 tern/mil card //.1  41.1 56P 00 tor ...torl 

Audio 
Prescaler 
Make  high  resolution  audio 
measur ments great for musical 
instru ment tuning PL tones etc 

Multiplies audio UP in frequency 
selectable x10 or x100 gives 01 
HZ resolution with 1 Sec  gate 
time' High sensitivity of 25 my 1 
meg input z and built-in filtering 
gives great perfor mance  Runs 
on 9V battery all CM OS 
PS-2 kit  $29.95 
PS-2 wired  $39.95 

600 MHz  I T:7 

PRESCALER 

Extend the range of your 
counter to 600 M Hz  W orks 

with all counters  Less than 

150 my sensitivity specify - 
10 or -100 

Wired. tested, PS-18  $59 95 
Kit. PS-1B  $44.95 

Slug Tuned Coils 
Small 3 16'  Hex Slugs turned coil 
3 turns  10 for Si 00 
CAPACITORS 

TANTALUM  ALUMINUM 
pera  uu••  0 r hoiv6i 

I 5 UF 25V 3/$1 00  '" a"' ' " 
I 8 uF 25V 3/$1 00 

10v A...  S SO 
,/ rery A. ••  SI 00 

.22 uF 25V 331 00 -,••r  to 414o 

AC Outlet 
Panel Mount with Leads 

4/51.00 

FERRITE BEADS 
Yle ter ns arid specs  1S ,S1 00 
6 How 04.-6 Bea m  501 00 

DISK CERAMIC 
tfikr n.y.  20 51 00 
60  13 51 00 

OM !es  20 ,SI 00 
10001  70 SI 00 
Or' Mir  20- SI 09 

30 Watt 2 mtr PWR AMP 

Simple Class C power amp fea ures 8 times power gain 1 Wtn 
for 8 out. 2 W in for 15 out. 4W in for 30 out Max output of 35 W. 
incredible value, co mplete with all parts. less case and T-R relay 

PA-1. 30 W pwr amp kit  $22.95 
TA-1. RF sensed T-R relay kit  6.95 

MRF -238 transistor as used in PA 1 
8 10db gain 150 mhz  $11.95 

READOUTS 
NO 3S9 a c C  SI 90 

rho 50 , 510 5 C a  100 

MAN 77 rifti!30 33 C  100 

HP rest 43 C A  200 

Sockets 
8 Pin 
14 Pin 
16 Pin 
24 Pin 
28 Pin 
40 Pin 

10/52.00 
10/52.00 
4/52.00 
432.00 
3/52 00 

DC DC Converter 
-3 .06 Tituit prod  9.11,  30rtia 

prooucrs  5 vc11  35rna $1 .25 

Ceramic IF Filters 
Mini ceramic filters 7 kHz 
B W 455 kHz $1.50 ea. 

25K 20 Turn 1 hni Pot  St 00 

16 20 Turn Ti p, Put  S SO 

Tri m mer Caro 

Stable Polypropylene 
Sprague  3-40 pi 

SO int 

TRANSISTORS 
713904 NPN C • F  IS/1100 

2N39015 PRP C • r  144100 
754403 eNe c•r  15/1 00 

2,444 ,0 NPN C•F  Isis, so 

7N49 ,6 FFI C•F  441 00 

?NSA° , PNP c •f  51111 00 

2N00211 C • I  411 00 

?N V? I Nerd S., .0. SI SO 

7N9 ,79 uorF NPN  5112 00 

Power 1.0 NON myr  3,51 00 

no.., Tao ONP 4osir  3/ 00 

UPS trg 266 04  II SO 

NPN 3954 Tipp 1-0  14457 SO 

er4P 3  Typ• T•P se/111S• 

753055  II 40 

7N7444 001  W V 00 

Diodes 
5 1 V Zener  20/51.00 
IN914 Type  50/51.00 
1KV 2Amp  9/51.00 
100V lAmp  15/51.00 

Crystal Microphone 

Small 1' diameter . thick 
crystal mike cartridge $.75 

Mini RG-174 Coax 
10 ft. Icor $1.00 

RF actuated relay senses RF 

(1 W) and closes DPDT relay 

For RF sensed T-R relay 
TA-1 Kit  $8.95 

Power Supply Kit 

Complete  triple  regulated  power 
supply provides variable 6to 18 volts at 
200 ma and-halt Amp Excellent load 
regulation  good filtering and small 
size Less transformers requires 63 V 
• 1 A and 20 VCT 

Complete kit PS-3LT  $6.95 

OP-AMP Special 
Bl•FET LF 13741 - Direct pin for pin 741 compatible but 500 000 MEG 
input z super low 50 pa input current low power drain 

50 for only  $9.00  10 for  $2.00 

Coax Connector  9 Volt Slattery Clips 
Chassis mount  Nice pi, lity clips  I lor $1.00 

$1.00  Rubber Gro m mets  10 for $1.00 BNC type   

25 A MP 

100v Bridge 
$1.50 each 

Mini-Bridge 50V 
1 AMP 

2 for $1.00 

Pena liae 
.,,,Aes Ts/  /rips 13,  le/1/1,0l, 

cl.ocies MICA ups 
sr.. bag .i00 pou t 00 to bag 1300 DU 117 SO 

Connectors 
6 pin type gold contacts for 
mA 1003 car clock module 

price  .7S es. 

78MG 
79MG 
723 
30910 
7805 

$1.25 
$1.25 
5.50 
$1.15 
$1.00 

Regulators 
7812 
7815 
7905 
7912 
7915 

$1.00 
$1.00 
$1.25 
$1.25 
$1.25 

Leda  • your choice please specify 
Mini Red Ju mbo Red High Intensity Red Illuminator Red 041 
Mini Yellow Jumbo Yeliow Jumbo Green  6/$1 

Shrink Tubing Nubs 
Nice precut pces of shrink size 1  . 

Shrink to  • Great for splices  50/11,00 

Mini TO-92 Heat Sinks 
Ther malloy Brand  Slot SI 00 
To-220 Heal Stnks  S ten et 00 

Vendors 
Motorola MV 2209 30 PF No minal cap 20-90 PP  Tunable range - 

.60 o wls or 3/10 00 

Opto Isolators - 4N28 type 
Opto Reflectors - Photo diode u LED 

Molex Pins 
Motes already PreCut in length of 7 Perfect 
for 14 pun sockets  20 stripe for SI AS 

$50 ea. 
$1.00 ea. 

CDS Phosocelw 
Restsfance varies with light  250 oh ms to 
over 3 meg 3 tor 61.00  
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DRAKE 

TRADE YOUR EQUIPMENT ON 
NEW or USED 

- YOUR-

) TRADE IN  

)71  

CALL TOLL-FREE 
1-800-325-3636 
FOR THE BEST DEAL ON: 

KEN WOOD 

8340 ,42 Olive Blvd • P 0. Box 28271 • St Louis, MO 63132 

= / 
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electro wc* 

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 

(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 

SPECIAL SET OF FIVE BOARDS  $100.00 
INCLUDING DUAL AUDIO (2 single audio boards) 

1900 to 2500 MHz MICROWAVE DOWNCONVERTER 
MICROWAVE RECEIVER  This receiver is tunable over a range of 1900 to 2500 MHz approximately, and 
is intended for amateur use. The local oscillator is voltage controlled, making the I.F. range approximate-
ly 54 to 88 MHz for standard TV set channels 2 thru 7. 

P.C. BOARD with DATA  1 to 5 $15.00  6 to 11  $13.00  12 to 26  $11.00  27 - up  $9.00 

P.C. Board with all parts for assembly  $49.99  P.C. Board with all chip caps soldered on. . $30.00 
P.C. Board with all parts for assembly  P.C. Board assembled & tested  $69.99 
plus 2N6603  $69.99  P.C. Board assembled & tested with 2N6603$79.99 

HMR ll 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 &co d Phone. 
Special Purchase  The 6,ii(eis 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, aid 1 1/10" Deep. The approximate 
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 

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. 

fr 

Toll Free Number 

8° " 2" 18°  4 Vi Gi tf electro mcg 
(For orders only)  1 
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"FILTERS" 
Collins Mechanical Filter #526-9724-010 Model F455Z32F 
455KHz at 3.2KHz Wide. 

$15.00 

Atlas Crystal Filters  
5.52-2.7/8  5.52MHz/2.7KHz wide 8 pole 
5.595-2.7/8/U  5.595MHz/2.7KHz wide 8 pole upper sideband 
5.595-.500/4/CW  5.595MHz/.500KHz wide 4 pole CW 
5.595-2.7/LSB  5.595MHz/2.7KHz wide 8 pole lower sideband 
5.595-2.7/USB  5.595MHz/2.7KHz wide 8 pole upper sideband 
5.645-2.7/8  5.645MHz/2.7KHz wide 8 pole 
9.05B/CW  9.0MHz/ 8 pole sideband and CW 

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 

FEC-103-2 
001019880 

TEW 
Tyco/CD 

Motorola 
PTI 
PTI 
CD 

4884863601 
5350C 
5426C 
A10300 

7.8MHz 
10.6935 
10.7MHz 2 pole 15KHz Bw. Motorola #48D84396K01 
Thru #48084396K05 
11.7MHz 2 pole 15KHz Bandwidth 
12MHz 2 pole 15KHz Bandwidth 
21.4MHz 2 pole 15KHz Bandwidth 
45MHz 2 pole 15KHz Bandwidth (For Motorola 
Communications equipment) 

10.00 
10.00 

4.00 
5.00 
5.00 
5.00 

5.00 

Ceramic Filters 
Murata  BFB4558 

CFM455E 
CFM455D 
CFR455E 
CFU455E 
CFU455G 
CFW455D 
CFW455H 
SFB455D 
SFE10.7 
SFG10.7MA 

Clevite  TO-01A 
TO-02A 

Nippon  LF-134/CFU4551 
LF-86/CFU455H 
LF-C18 

Tokin  CF455A/BFU455K 
Matsushira  EFC-L455K 

455KHz 
455KHz +- 5.5KHz 
455KHz +- 7KHz 
455KHz +- 5.5KHz 
455KHz +- 1.5KHz 
455KHz +- 1KHz 
455KHz +- 1KHz 
455KHz +- 3KHz 
455KHz 
10.7MHz 
10.7MHz 
455KHz 
455KHz 
455KHz +- 1KHz 
455KHz +- 1KHz 
455KHz 
455KHz +- 2KHz 
455KHz 

ROTRON MUFFIN FANS Model Mark 4/MU2A1 
These fans are new factory boxed 115vac at 14watts 50/60cps. 
CFM is 88 at 50cps and 105 at 60cps. 

Impedance Protected-F 

$ 2.40 
6.65 
6.65 
8.00 
2.90 
2.90 
2.90 
4.35 
2.40 
2.67 
10.00 
5.00 
5.00 
5.80 
5.80 
10.00 
4.80 
7.00 

7.99 

SPECTRA PHYSICS INC. Model 088 HeNe Laser Tubes. 
Power output 1.6mw.  Beam Dia. .75mm.  Beam Dir. 2.7mr.  8Kv starting voltage 
68K ohm lwatt ballast  1000vdc +-100vdc  3.7ma.  TUBES ARE NEW $59.99 
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"AMPLIFIERS" 
AVANTEK LOW NOISE AMPLIFIERS  

Models  UTC2-102M AP-20-T AL-45-0-1 AK-1000M  
Frequency Range  30 to 200MC  200 to 400MC  450 to 800MC  500 to 1000MC 
Noise Figure  1.5dB  6.5dB  7dB  2.5dB 
Voltage  +15vdc  +24vdc  -6vdc @ +12vdc  +12vdc @ -12vdc 
Gain  29dB  30dB  30dB  25dB 
Power Output  ldB Gain +7dBm  ldB Gain +20dBm  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,c113 One Octave From Band Edge  6Typ./7.5Max. Total Range 6.5Typ./8Max. 
Isolation,d6 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,dB One Octave From Band Edge  5.3Typ./7.5Max. Total Range 6.5Typ./8.5Max. 
Isolation,d8 Lower Band Edge To One Decade Higher (LO-RF/LO-IF)  60Typ./50Min. Mid. Range 
(LO-RF/LO-IF)  50Typ./35Min.  Upper Band Edge To One Octave Lower (LO-RF/LO-IF)  35TYP./ 
25Min. 
Price  $11.99 

Hewlett Packard Linear Power Microwave RF Transistor HXTR5401/35831E  

Collector Base Brakedown Voltage at Ic=100ua 
Collector Emitter Brakedown Voltage at Ic=500ua 
Collector Cutoff Current at Vcb=15v 
Forward Current Transfer Ratio at Vce=15v,Ic=15ma 
Transducer Power Gain at Vce=18v,Ice=60ma,F=2GHz. 
Maximum Available Gain at Vce=18v,Ic=60ma,F=1GHz/F=2GHz 
Price  $29.99 

35volts min. 
30volts min. 
100ua max. 
15min,40typ,125max 
3dBmin,4dBtyp 
14dB typ,8dB typ 

Motorola RF Power Amplifier Modules  

Model  MHW612A  
Frequency Range  146 to 147MHz 
Voltage  12.5vdc 
Output Power  20watts 
Minimum Gain  20dB 
Harmonics  -30dB 
RF Input Power  400mw 
Price  $57.50 

Toll Free Number 
800-528-0180 
(For orders only) 

MHW613A  
150 to 174MHz 
12.5vdc 
30watts 
20dB 
-30dB 
500mw 
$59.80 

MHW710 
400 to 512MHz 
12.5vdc 
13watts 
19.4dB 
40dB 
250mw 
$57.50 

MHW720  
400 to 470MHz 
12.5vdc 
20watts 
21dB 
40dB 
250mw 
$69.00 

cJI'lIj electrotvc* 
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"TRANSISTORS" 

WATKINS JOHNSON WJ-M62 3.7 to 4.2GHz Communication Band Double Balanced Mixer 

SSB Conversion Loss 4.9dB Typ. 6dB Max. fR 3.7 to 4.2GHz 
5.5dB Typ. 6.5dB Max. fI DC to 1125MHz fL fR 

fl 880MHz fL fR 
SSB Noise Figure  fR 3.7 to 4.2GHz 

4.9dB Typ. 6dB Max.  fI 30 to 1125MHz fL fR 
5.5dB Typ. 6.5dB Max. fI 880MHz fL fR 

Isolation 
fL at R 
fL at I 

30dB 
25dB 
20dB 
15dB 

Conversion Compression 
Flatness 
Third Order Input 
Group Time Delay 
VSWR 

Min. 40dB Typ. 
Min. 30dB Typ. 
Min. 30dB Typ. 
Min. 25dB Typ. 
ldB Max. 

fL 2.8 to 5.35GHz 
fL 4.5 to 5.35GHz 
fL 3.6 to 4.5GHz 
fL 2.8 to 3.6GHz 
fR Level +2dBm 

$100.00 

.2dB Peak to Peak Over any 40MHz Segment of fR=3.7 to 4.2GHz 
Intercept +11dBm  fR1=4GHz fR2=4.01GHz Both at -5dBm fL=4.5GHz 
.5ns Typ. .75ns Max. fR3.7 to 4.2GHz fL 3480MHz  @ +13dBm 
L-Port  1.25:1 Typ.  2.0:1  fL 2.8 to 5.35GHz 

.  2.0:1  fR 3.7 to 4.2GHz fL fR 
2.0:1  fR 3.7 to 4.2GHz fL fR 

•  2.0:1  fI=100MHz 
•  2.0:1  f1=500MHz 
•  2.5:1  fI=1125MHz 

R- Port 

I- Port 

1.25:1 Typ 
1.4 :1 Typ 
1.5 :1 Typ 
1.3 :1 Typ 
1.8 :1 Typ 

SGS/ATES RE Transistors 
Type.  BFQ85 
Collector Base V  20v 
Collector Emitter V 15v 
Emitter Base V 
Collector Current 
Power Dissipation 
HFE 
FT 
Noise Figure 
Price 

3v 
40ma 
200mw 
40min. 200max. 
4GHZ min. 5GHz 
1GHz 3dB Max. 
$1.50 

BFW92 
25v 
15v 
2.5v 
25ma 
190mw 
20min. 

max.1.6GHz 
500MHz 
$1.50 

150max. 
Typ. 
4dB Typ. 

Motorola RF Transistor 
MRF901  2N6603 
25v  25v 
15v  15v 
3v  3v 
30ma  30ma 
375mw  400mw 
30min. 200max.  30min. 200max. 
4.5GHz typ.  2GHz min. 
1GHz 2dB Typ.  2GHz 2.9dB Typ. 
$2.00  $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 

*May Be Other Brand Equivalent 

Toll Free Number 
800-528-0180 
(For orders only) 
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"MIXERS" 
WATKINS JOHNSON WJ-M6 Double Balanced Mixer 

LO and RF 0.2 to 300MHz 
Conversion Loss (SSB) 

Noise Figure (SSB) 

Conversion Compression 

IF DC to 300MHz 
6.5dB Max. 1 to 50MHz 
8.5dB Max. .2 to 300MHz 
same as above 
8.5dB Max. 50 to 300MHz 
.3dB Typ. 

$21.00 

WITH DATA SHEET 

NEC (NIPPON ELECTRIC CO. LTD. NE57835/2SC2150 Microwave Transistor 

NF Min F=2GHz 
F=3GHz 
F=4GHz 

dB 2.4 Typ. 
dB 3.4 Typ. 
dB 4.3 Typ. 

MAG F=2GHz 
F=3GHz 
F=4GHz 

Ft Gain Bandwidth Product at Vce=8v, Ic=10ma.  GHz  4 Min. 
Vcbo  25v  Vceo  llv  Vebo  3v  Ic  50ma. Pt. 

dB 12 Typ. 
dB 9 Typ. 
dB 6.5 Typ. 

6 Typ. 
250mw 

$5.30 

UNELCO RF Power and Linear Amp_lifier Capacitors 

These are the famous capacitors used by all the RF Power and Linear 
and described in the Motorola RF Data Book. 

lOpf 
13pf 
14pf 
20pf 

22pf 
25pf 
27pf 
27.5pf 

30pf 
32pf 
33pf 
34pf 

40pf 
43pf 
62pf 
80pf 

100pf 
120pf 
180pf 
200pf 

Amplifier manufacutures 

250pf  1 to 10pcs.  .60C each 
820pf  11 to 50pcs.  .50C each 

51 to 100pcs. .40c each 

NIPPON ELECTRIC COMPANY TUNNEL  DIODES 

Peak Pt. Current ma. 
Valley Pt. Current ma. 
Peak Pt. Voltage my. 
Projected Peak Pt. Voltage my. 
Series Res. Ohms 
Terminal Cap. pf. 
Valley Pt. Voltage my. 

Ip 
Iv 
Vp 
Vpp Vf=Ip 
rS 
Ct 
VV 

MODEL 1S2199 
9min. 10Typ. llmax. 
1.2Typ. 1.5max. 
95Typ. 120max. 
480min. 550Typ. 630max. 
2.5Typ. 4max. 
1.7Typ. 2max. 
370Typ. 

152200  $7.50 

9min. 10Typ. llmax. 
1.2Typ. 1.5max. 
75Typ. 90max. 
440min. 520Typ. 600max. 
2Typ. 3max. 
5Typ. 8max. 
350Typ. 

FAIRCHILD / DUMONT Oscilloscope Probes Model 4290B 

Input Impedance 10 meg., Input Capacity 6.5 to 12pf., Division Ration (Volts/Div Factor) 
10:1, Cable Length 4Ft. , Frequency Range Over 100MHz. 
These Probes will work on all Tektronix, Hewlett Packard, and other Oscilloscopes. 

PRICE  $45.00 

MOTOROLA RF DATA BOOK  

List all Motorola RF Transistors / RF Power Amplifiers, Varactor Diodes and much much 
more. 

PRICE  $7.50 

Toll Free Number 
800-528-0180 
(For orders only) 
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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 
1.2pf 

PRICES:  1 to 10 - 
11 to 50 - 
51 to lno - 

lOpf 
12pf 
15pf 
18pf 
20pf 
22pf 
24pf 
27pf 
33pf 
39pf 
47pf 
51pf 
56pf 
68pf 
82pf 

.99C 

.90C 

.ROC 

100pf* 
110pf 
120pf 
130pf 
150pf 
160pf 
180pf 
200pf 
220pf* 
240pf 
270pf 
300pf 
330pf 
360pf 
390pf 

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  .60C  * IS A SPECIAL PRICE:  10 for $7.50 
1001 14 UP  .35C  100 for $65.00 

1000 for $350.00 

WATKINS 1OHNSON 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. 
OciFi 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 (a 55mA, Max. 

Toll Free Number 
800-528-0180 
(For orders only) 
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"TUBES" 
TUBES  

2E26 
2K28 
3828 
3-500Z 
3-1000Z/8164 
3CX1000A/8283 
3X2500A3 
4-65A/8165 
4-125A/4D21 
4-250A/5D22 
4-400A/8438 
4-400C/6775 
4-1000A/8166 
4CS25OR 
4X150A/7034 
4X150D/7035 
4X150G 
4X2508 
4CX250B/7203 
4CX250F/7204 
4CX250FG/8621 
4CX250K/8245 
4CX250R/7580W 
4CX300A 
4CX350A/8321 
4CX350FJ/8904 
4X500A 
4CX600J 
4CX1000A/8168 
4CX150013/8660 
4CX3000A/8169 
4CX5000A/8170 
4CX10000D/8171 
4CX15000A/8281 
4E27/A/5-123A/B 
4PR60A 
4PR606/8252 
KT88 
DX362 
DX415 
572B/T160L 
811 
811A 
812A 
813 
4624 
4665 
5551A 
5563A 
5675 

PRICE  

$ 4.69 
100.00 
5.00 

102.00 
300.00 
200.00 
200.00 
45.00 
58.00 
68.00 
71.00 
80.00 
300.00 
69.00 
30.00 
40.00 
50.00 
30.00 
45.00 
45.00 
55.00 
100.00 
69.00 
99.00 
100.00 
100.00 
100.00 
300.00 
300.00 
300.00 
300.00 
400.00 
500.00 
700.00 
40.00 
100.00 
175.00 
15.00 
35.00 
35.00 
44.00 
10.00 
13.00 
15.00 
38.00 
100.00 
350.00 
100.00 
77.00 
15.00 

TUBES  

5721 
5768 
5836 
5837 
5861/EC55 
5876A 
5881/6L6 
5894/A 
5894B 
6080 
6083/AX9909 
6098/6AK6 
6115/A 
6146 
6146A 
6146B/8298A 
6146W 
6159 
6161 
6291 
6293 
6360 
6524 
6550 
6562/6794A 
6693 
6816 
6832 
6883/8032A/8552 
6884 
6897 
6900 
6907 
6939 
7094 
7117 
7211 
7289/3CX100A5 
7360 
7377 
7486 
7650 
7843 
7868 
7984 
8072 
8121 
8122 
8236 
8295/PL172 

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 

6BK4C 
6DQ5 
6FW5 
6GE5 
6GJ5 
6HS5 
6J85/6HE5 
6JB6A 
6JM6 
6JN6 
6JS66 
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 

I11111111111111111111111111111111111 
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TEKTRONIX OSCILLOSCOPES 

MODEL 453 Portable 50 MHz 
Dual Trace 

MODEL 453A Portable 60 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 4754 Portable 250 MHz 

Dual Trace 

MODEL 7514 Storage Oscilloscope 
with a 7A15A and a 7A15AN 11 Amplifier 
and a 7B50 Time Base 

MODEL 57701 Storage Curve Tracer 
with a 177 adapter 

MODEL 577D2 Curve Tracer 
with a 177 adapter 

Tektronix Lab Cart Model 3 

MODEL 547 50 MHz Bench Scope. 
With a 141 Dual Trace 

With a 1A2 Dual Trace 
With a 144 Quad Trace 
With a 145 Differential 

With a 146 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 

PRICE  MODEL 544 50 MHz Bench Scope 
with a CA Dual Trace 

$1200.00 

$1400.00 

$1800.00 

$2000.00 

$1800.00 

$2640.00 

$2940.00 

$3500.00 

$ 650.50 

MODEL 543A 33 MHz Bench Scope 
with a CA Dual Trace  475.50 

HEWLETT PACKARD OSCILLOSCOPES  PRICE 

MODEL 180A Main Frame.  $ 675.00 

MODEL 180E Main Frame.  S 750.00 

MODEL 181A Main Frame.  $1000.00 

MODEL 1824 Main Frame.  S 900.00 

MODEL 183A Main Frame.  51000.00 

MODEL 180 SERIES PLUG-INS 
1801A Dual Trace 50 MHz  S 495.00 

1803A Differential  S 775.00 

1804A Quad Trace 50 MHz  S 795.00 

1807A Dual Trace 50 MHz  S 375.00 

18154 TDRiSampler with a 18164 DC to 4 
GHz  $1500.00 

1821A Time Base & Delay Generator  S 495.00 

$3233.00  18224 Time Base & Delay Generator  S 525.00 

1831A Direct Access 600 MHz •  5 200.00 

$2796.00  18404 Time Base & Delay Generator '  $ 450.00 

S 316.00  1841A Time Base & Delay Generator '  S 675.00 
• For 1834 Only  

TELEOUIPMENT MODEL 083 Oscilloscope 
Dual Trace Portable 50 MHz With a V4 and S24 Plug-In 

S 722.50  DUMONT MODEL 1062 Oscilloscope 

S 637.50  Dual Trace 65 MHz portable. 

872.50  TEKTRONIX 
S 722.50  MODEL RM565 Dual Beam Oscilloscope 
S 612.50  10 MHz with a 3A6 Dual Trace and a 3472 Dual Tra e 51107.50 

$1667.50  MODEL 549 Storage Oscilloscope 

Bench 50 MHz with a CA Dual Trace 

5 412.50  MODEL 6474 Oscilloscope 

Bench 100 MHz with a 10A2 Dual Trace 
S 437.50  and a 11B24 Time Base 

$1200.00 

750 00 

$1000.00 

$1200.00 

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 acceptable 
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 250 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-

ject to the 5% sales tax. 

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 
951-191DC  350MC Prescaler divide by 5/6 
11C9ODC 

11C91DC 

11C06DC 

11C05DC 

650MC Prescaler divide by 10/11 

650MC Prescaler divide by 5/6 

UHF Prescaler 750MC D Type Flip Flop 
1GHz Counter Divide by 4 

(Regular price $75.00) 

11COIFC  High Speed Dual 5/4 Input NO/NOR Gate 

82S90  Presettable High Speed Decade/Binary 

Counter used with the 11C90/91 or the 
95H90/91 Prescaler can divide by 100. 
(Signetics) 

11C24DC  This chip is the same as a Motorola 

MC4024/4324 Dual TTL Voltage Control 
Multivibrator, 

11C44DC  This chip is the same as a Motorola 

MC4044/4344 Phase Frequency Detector 

PRICE 

$ 8.50 

8.50 

15.50 
15.50 

12.30 

HEWLETT PACKARD 

MIXERS MODELS  10514A 
Frequency Range  2MHz to 500MC 

Input/Output Frequency L & R 

X 
50.00  Mixer Conversion Loss (A) 
15.40  (El) 

Noise Performance (SSB) (A) 

(B) 

PRICE 
5.00 

3.37 

3.37 

GENERAL ELECTRIC CO. GUNN DIODE MODEL Y.2167 

Freq. Gap (GHZ) 12 to 18, Output (Min ) 100mW, Duty 1%) 
CW, Typ. Bias (Vdc) 8.0, Type. Oper (MAdc) 550, Max Thres 
(mAdc) 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  ldB  1dB 

Input Power Vdc  + 24  + 15 

mA  100  10 

PRICE  $70. 00  PRICE  $75 00 

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-$289. 

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 10/$10.00 

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 S29 99 

GENERAL ELECTRIC AA NICADS 
Model /04113905HD11-G1 

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 COD. '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. 

eNgt 
electroruc* 

VISA 

r• 48 

AMERICAN 
RESS 

(602) 242-3037 

(602) 242-8916 

2111 W. CAMELBACK ROAD 

PHOENIX, ARIZONA 85015 

Toll Free Number 

800-528-0180 
(For orders only) 
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FULL LINE ALL PARTS & COMPUTER PRODUCTS 

ELECTRONICS 

P.O. Box 4430M 
Santa Clara, CA 95054 

Will calls: 2322 Walsh Ave. 
(408) 988-1640 

x•-• 60  Same day shipment. First line parts only Factory tested Guaranteed 
money back Duality IC's and other components at factory prices 

INTEGRATED CIRCUITS  Phone orders only (800) 538-8196 
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ELECTRONIC SYSTEMS KITS 
Apple Peripheral Kits 
SERIAL I 0 INTERFACE 0 to 30.000 baud, 
D.T R Input .6 output from monitor or basic, or 
use Apple as intelligent terminal. Bd only (P N 2) 
$14.95, Kit (P N 2A1 $51.25, Assembled (P N 
2C) $62.95. 
PROTOTYPING BOARD (P N 79071 $21.95. 
PARALLEL TRIAC OUTPUT BOARD 8 triacs, 
each can switch 110V, 6A loads. Bd only (P/N 
2101 $19.20, Kit (P N 210A1 $119.55. 
OPTO-ISOLATED INPUT BOARD 8 inputs. can 
be driven from TTL logic. Bd only (P N 120) 
$15.55, Kit (P N 120A1 $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, parity odd or even or none. 
all characters contain a start bit. ,5 8. 12V 
required Pd only (P N 101) $11.95, Kit (P/N 
101A) $42.89. 
RS-232 TTL INTERFACE  Bidirectional, re-
quires - 12V, Kit (P N 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 669.501 6 PROM capacity OSHA UL ver-
sion $78.50 (with timer $108.501 

NiCad Battery Fixer/Charger Kit 
Opens shorted cells that won't hold a charge an): 
then charges them up, all in one kit w full pd,I 
and instructions. No PC board.  $8.95 

Z80 Microcomputer 
lb bit I 0, 1 MHz clock 2K RAM. ROM oread-
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 Bd only 
$17 00 Article in June Radio Electronics 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency to 
crystal time base Outstanding accuracy 

Video Modulator Kit  $9.95 
Convert TV set into a high quality monitor WO 
affecting usage Comp kit w full instruc 

Multi-volt Computer Power Supply 
8v 5 amp.  18v 5 amp. 5v 1.5 amp, - 5e 
5 amp. 12v 5 amp. 12v option , 5v. , 12v 
are regulated Basic Kit 635.95. Kit with chassis 
and all hardware $51.95. Add S5.00 shipping. Kit 
of hardware $16.00. Woodgratn case $10.00. 
St 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 
interface $359.00. Speech IC $79.95. 

1802 16K Dynamic RAM Kit $149.00 
Expandable to 64K Hidden refresh w clocks up to 
4 MHz w no wart states Addl 16K RAM S25.00. 
S-100 4-slot expansion  S 9.95 
Super Monitor VII Source Listing  $15.00 

RCA Cosmac 1802 
Super Elf Computer S106.95 

Guest Super Basic V5.0 
A new enhanced version of Super Basic now 
available Quest was the first company worldwide 
to ship a lull 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 I 0 save and load. basic 
data and machine language programs and Over 
75 statements, functions and operations 
New improved faster version including re-
number and essentially unlimited variables. 
Also an exclusive user expandable command 
library 
Serial and Parallel I 0 routines included 
Super Basic on Cassette $55.00. 

the Super Elf is a small single board computer that 
toes 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 charter generation. etc. 
10fA monitor. State and Mode displays. Single 
step, Optional address displays. Power Supply, 
Audio Amplifier and Speaker. Fully socketed for all 
IC s, Full documentation 
the Super Elf includes a ADM monitor for pro-
dram loading, editing and execution with SINGLE 
STEP for program debugging which is not in-
duded in others at the same price With SINGLE 
STEP you can see the microprocessor chip oper-
ating with the unique Quest address and data bus 
displays before, during and after executing in-
structions Also. CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators 

An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is a 
speaker system included for writing your own 
MUSIC or using many music programs already 
written The speaker amplifier may also be used to 
drive relays for control purposes 
A 24 key HEX keyboard includes 16 HEX keys plus 
load, reset, run, wait, input, memory protect. 
monitor select and single step Large. on board 
displays provide output and optional high and low 
address There is a 44 pin standard connector slot 

for PC cards and a 50 pin connector slot for the 
Quest Super Expansion Board Power supply and 
sockets for all IC s are included plus a detailed 
127 pg instruction manual which now includes 
over 40 pgs of software info including a series of 
lessons to help get you started and a music pro-
gram and graphics target game Many schools 
and universities are using the Super Elf as a 
course of study OEM's use it for training and 
R&D 

Remember, other computers only oiler Super Elf 
features at additional cost or not at all Compare 
before you buy. Super Elf Kit $105.95, 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 
55-100 boards and power sup* $57.00. Wad 
Battery Memory Saver Kh $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 512 00 
per t2 issues 0 ue5s Single issues St 50 Issues 1-12 
bound $   

Moews Video Graphics $3.50, Games and Music 
$3.00. Chip 8 Interpreter $5.50, Starship 4K cas-
sette $14.95. 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 an astounding value, This board has 
been designed to allow you to decide how you 
want it optioned Tbe 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 Elf The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or TI 
2716) and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes 

A 1K Super ROM Monitor $19.95 is available as an 
on board option in 2708 EPROM which has been 
preprogrammed with a program loader editor and 
error checking multi file cassette read write 
software. (relocatable cassette file) another exclu-
sive from Quest 11 includes register save and 
readout, block move capability and video graphics 
driver with blinking cursor Break points can be 
used with the register save feature to isolate pro-

gram bugs quickly, then follow with single step If 
you have the Super Expansion Board and Super 
Monitor the monitor is up and running at the push 
of a button 
Other on board options include Parallel Input and 
Output Ports with hill 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 capability display with 
Tiny Basic and a video interface board Parallel 
I/O Ports $9.85, RS 232 $4.50, TTY 20 ma IF 
$1.95, S-I00 $4.50. A 50 pin connector set with 
ribbon cable is available at $18.95 for easy con-
nection between the Super Elf and the Super 
Expansion Board. 
Power Supply Kit for the complete system (see 
Multi-voll Power Supply below) 

Rockwell AIM 65 Computer 
babz bilsen AND, hoard with Ina 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 .5A 
assem in frame $59.00. Molded plastic 
enclosure to tit both AIM 65 and power supply 
$.52.60. AIM 65 IK in cabinet with power supply, 
switch, fuse. cord assem $559.00. 4K $579.00. 
A6640-5000 AIM 65.40 w 16K RAM and monitor 
$1295.00. RAM Board Kit 116K $1951 132K 
$215) VD640 Video Interface Kit $119.00. A&T 
$149.00. Complete AIM 65 in thin briefcase with 
power supply $518.00. Special Package Price 41( 
AIM. 8K Basic power supply. cabinet $629.00 
AIM 65 KIM S'IM Super Elf 44 pin expansion 

board board with 3 connectors $22.95. 

Elf ll Adapter Kit $24.95 
Plugs into Elf II providing Super Elf 44 and 50 pm 
plus S-100 bus expansion (With Super Ex-
pansion) High and low address displays, state 
and mode LED s optional $18.00. 

TERMS: $5.00 min. order U.S. Funds. Calif. residents add 6% tax. 
$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. 
Shipping: Add 5%; orders under 525.00-10%. 

Prices 
SUblect 
to change 

Super Color S-100 Video Kit $129.95 
Expandable to 256 x 192 high resolution color 
graphics 6847 with all display modes computer 
controlled Memory mapped 1K RAM expand-
able to 6K S-100 bus 1802. 8080, 8085. 280. 
etc Dealers: Send for excellent pricing/margin 
program. 

FREE: Send for your copy of our NEW 1982 
QUEST CATALOG. Include 88c stamp. 
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minsak the first name in Counters! 

EARL) 

I A. KL M.ds. 

,anis 

adt,i, 
HY • a,  51 

h.... r 

9 DIGITS 600 MHz $129 95 
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 alter the input signal is removed Also, a I OmHz TC X0 time 

base is used which enables easy zero beat calibration checks against W W V. 

Optionally, an internal nicad battery pack,external time base input and Micro. 

power high stability crystal oven time base are available The CT-90, 

performance you can count on! 

SPECIFICATIONS: 

Range.  20 Hz to 600 MHz 
Sensitivity  Less than 10 MV to 150 MHz 

Less than 50 MV to 500 MHz 
Resolution  0.1 Hz (10 MHz range) 

1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 
9 digits 0.4" LED 
Standard 10.000 mHz, 1.0 ppm 20-40 C. 
Optional Micro power oven-1). I ppm 20-40 C 

Power  8-15 VAC * 250 ma 

1 11 1 1 1°  

Display: 
Time base 

7 DIGITS 525 MHz $99 9IRED  
SPECIFILAIIONS; 

Range.  20 Hz to 525 MHz 
Sensitivity  Less than 50 MV to 150 MHz 

Less than 150 MV to 500 MHz 
Resolution  I 0 Hz (5 MHz range) 

100 Hz 450 MHz range) 
IOU 0 Hz (500 MHz range) 

Display  7 digits 0.4 LED 
Time base- I U ppm TC X0 20 40 C 
Power  12 VAC ii 250 ma 

The C T-70 breaks the price barrier on lab quality frequency counters 

Deluxe features such aa three frequency ranges each with pre amplification. 
dual selectable gate tunes, 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 000 1%' The CT-70 is 

the answer to all your measurement needs. in the field lab or ham shack. 

PRICES: 

CT-70 wired. I year warranty  $99.95 
CT-70 Kit. 90 day parts war 
ranty  84.95 
AC I AC adapter  3.95 
BP-1 Mead pack + AC 
adapter/charger  12 95 

7 DIGITS 500 MHz $79 95 
WIRED 

PRICE. 
MINI 100 wired, I year 
warranty 
AC L Ac adapter Int MINI-
100 
BP Z Nixed pack and AC 
adapter. (hairier 

579 95 

3 95 

12 95 

Here s • hand), general purpose counter that pio,idcs most counter 
functions at an unbelievable price The MINI-100 doesn't have the lull 

frequency range in input impedance qualities found in higher price units. hut 
lot bash. Rd. signal diessurcments, it can't be bee Accurate measurements 

can be made from I MHz all the way up to500 MHz with excellent sensitiv ity 
throughout the range, and the two gate times let you select the resolution 

desired. Add the nicest pack option and the MINI-100 makes an ideal addition 
to s.ri, to..1 hot tor in the' field' frequency checks and repairs. 

SPECIFICATIONS: 

Range.  I MHz to 500 MHz 
Sensitivity.  Less than 25 MV 
Resolution  100 Hz (slow gate) 

1.0 KHz (fast gate) 
Display  7 digits. 0.4- LED 
lime base.  2.0 ppm 20-40 C 
Power  5 VDC w 20U ma 

DIGITS 600 MHz $159 9vLRED  
SPEC II IL AlIONS.  
Range 
Sensitivity 

Resolution 

Display 
Time base 
Power 

20 Hz to 600 MHz 
Less than 25 my to ISO MHz 
Less than 150 my to toni MHz 
1 0 Hz (60 MHz range, 
10 0 Hz (600 MHz range) 
8 digits 0 4 ' LED 
0 ppm 20-40-C 
110 VAC or 12 VD(' 

the C T 50 is a versatile lab bench counter that a ill measure upto600 MHz 

with 8 digit precision. And, one of its best features is the Receive Frequency 
Adapter, which turns the Cl 50 into • digital readout tor any receiver The 
adapter is easily programmed tor any receiver and a simple connection to the 

receiver's VF 0 Is all that is required for use. Adding the receiver adapter in no 

way limits the operation of the CT-50, the adapter ,;an be comcnientl) 
switched or. or off The CT-50, • counter that can work double duty' 

PRICE*. 

C 1 50 wired, I year warranty 
CT 50 Kit. 90 day parts 
warranty 
RA I. receiver adapter kit 
RA I wiredandpte program 
med isend copy of receiver 
schematic, 

$159.95 

119.95 
14.95 

29.95 

114 

DIGITAL MULTIMETER $99 WIRED 

PRICES 
DM-700 wire:11year warranty  599.95 
DM 701) Kit. 90 day pans 
warranty 
AC I. AC adaptor 
BP 3, Nicad pack +AC 
adapter/charger 
MP I. Probe kit  2 9' 

I he I'M 700 offers professional quality perfor ns an. e at a hobby 1st peke 
1114.111•fr. 26 different ranger and 5 houtrons, all arranged in .1 

onvement, easy to use format Measurements are displayed on a large 

inch LED readout with automati.c decimal placement, automat,. 

79.95  Isola in,. over range indication and overload protection up to 1250 volts on all 
3.95  ranges. nialc mg it .irtually R....prone. The nik4-700 looks great, a handsimir 

it black. rugged ABS vase with lonventent retractable tilt hail makes it an 
19 95  ide. Addition to any shop 

SPECIFIC:A IIONS: 

DC: AC volts. 100uV to I Ky. 5 ranges 
DC/AC 
current  0.1uA to 2 0 Amps. 5 ranges 
Resistance  0 I ohms to 20 Megohms, 6 ranges 
Input 
impedance  10 Megoluns. DC/AC volts 
Accuracy.  0.1% basic DC volts 
Power  4  cells 

AUDIO SCALER 

For high resolution audio measurements. multiplies 
UP in frequency 
• Great for PL tones 
• Multiplies by 10 or 100 
• 0.01 Hz resolution 

529.95 Kit  $39 95 Wired 

ACCESSORIES 
I elescopi. whip antenna - BNC plug   $ 7 95 
If rah impedance probe, light loading    15 95 
Low pass probe, for audio measurements  IS 95 
Direct probe. generil purpose usage ..  12.95 
tilt bail. tor CT 70. 90, MINI-100     3.95 
Color burst calibration unit. calibrates counter 
against color TV signal   14 9 

racusey electronic's, inc. Uzam   
2575 Baird Rd. Penfield, NY 14526  ."62  

PH ONE OR DERS 

C A1.L 716-586-3950 

COUNTER PREAMP 

fig measuring extremely a eak  bon. 10 to 1,000 

Mhz Small sue. powered by blue ttawdormer•included. 
• Flat 25 db gam 
• BNC Connectors 
• Great for sniffing RF with pick-up loop 

$34.95 Kit  $44.95 Wired 

11_141512,  Sor.sloo,on g.oton,oed •.on,n• /o/ 10 doo. .1 nee ploosod 
n Iota, b 'rued Add S .• for sh.pp.ng 

,nswonc• to •no• 'muff/ of SI 0 0.wietos odd I 5' COO odd 
S7 0,dert .'de, tO odd SI 50 NV ,..d.nts odd 7 to. 
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Phone Hours: 8 AM — 5 PM CD I Mon-Sat 

,a I as 
OUR MOST POPULAR 
SCANNER JIL SX-100 16 

CHANNEL 

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 tcday for your cash quote or trade. 

ICOM IC2AT, IC3AT, 
IC4AT  t  RIG POWER ON TWO 

IN STOCK  •  METERS. 500 WAll'S!!  LIST 
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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, 5 Channels, for 6M, 2M, or 220 

• 

FM-5 PC Board Kit-ONLY $159.95 
complete with controls, heatsink, etc. 

*  bNe  ,te .03‘ s' 

r -Rs G  Go o09  

•\ 
e2Y- e• „ee ‘Nol 

orLe \tit'̀  t°  ‘43‘. sio ok 0 

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 from $94.95 

• R110 VHFAMRECEIVER 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. 

'461 , 

.wt.  IF „. 

• T51 VHF FM EXCITER for 10M, 6M, 2M, 
220 MHz or adjacent bands. 2 Watts contin-
uous. Kits only $54.95. 

• T451 UHF FM EXCITER 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 to 45 
Watts to go with exciters & xmtg converters. 
Kits from $69.95. 

• 
S. 

VHF & UHF TRANSMITTING CONVERTERS 

For SSB, CW, AN. FM. etc. Available for 6M. 2M, 
220,440 with many IF input ranges. Converter board 
kit only at $79.95 (VHF) or $99.95 (UHF) or kits 
complete with PA and cabinet as shown. 

VHF & UHF RECEIVING CONVERTERS 

20 Models cover every practical rf and if range to 
listen to SSB. FM, AN, etc. on 6M. 2M, 220.440, and 
110 aircraft band. Even convert weather down to 2M! 
Kits from $39.95 and wired units. 

VHF  &  UHF  RECEIVER 

PREAMPS. Low noise. 

VHF Kits from 27 to 300 MHz. UHF 
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. 

ham ronics, inc. 
65-R MOUL RD. • HILTON NY 14468 

Phone: 716-392-9430  .- 33 
Hamtronics' is a registered trademark 



SPECIALISTS. CUSHCRAFT • DRAKE • HAM KEY • HUSTLER • KY-GAIN. ICOM • KANTRONICSii 
SONY 
ICF2001 
DIGITAL 

DIRECT ACCESS 

SHORT W AVE 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 

plus $3.00 
shipping 

(Cont.! U.S.) 

All the worlds shortwave broadcast bands are 

hours with the Eavesdropper All Band antenna 
Indovodually tuned traps make the Eavesdropper 
work ooke seven separate antennas each tuned to 
a dotterent onlernatoonal broadcast band  Also 

covers 11 and 60M bands as well Its 100 toot. 72 

1, • 

OUR BEST-SELLING MULTI-BAND! •••,. 

.1: 

I ND 

AS LO W AS 

Add $5.00 

for shipping 

(Cont'l U.S.A.) 

▪  MI  I=  MI 

Eavesdropper 

X 

L1.1 

1S". 1 g;t  '..4e. 4.it iiitSttki: rir e a g... *:1 41, V14.; S i g; t ef 

AMECO ALL-BAND PREAMP! 
Our Most Popular Preamplifier 

MODEL PLF-2 

SHORT WAVE BROADCAST 7,2 
RECEIVING ANTENNA 
• AUTOMATIC BANDSWITCHINGI 
• COMPLETELY IWEATHERPROOF' 
• COMPLETE, NO ASSEMBLY NEEDED, •kti 

• 60, 49. 41. 31, 25, 19, 16, 13 11 11M BANDS! 

47; 

rou 
41 . 

Ohm balanced leedlone provodes an exact match to 
the antenna on every band Comes completely 
assembled, and ready to onstall *Oh 50 ft ol 450 
lb test nylon rope Overall length 42 10  Wore 
etAcopper  Bandsvnicning Aulornatoc 
Impedance to rcwr SO 75 ohms balanced 

OnlySS9.9S 

• Zhy,r1',Itf Kip 

TRANSCOM 
PROGRAMMABLE SUB AUDIBLE TONE 

ENCODER FOR ICOM HANDHELDS. 

• ONLY 1.1" X 55" X .2" 

• PRESET OUTPUT LEVEL FOR IC2A 

• LO W TONE DISTORTI ON LESS THAN 1% 

THD 

• TONE STABILITY ± .2 % Hz FRO M -20C 

TO +70C 

• 1 YEAR LI MITED FACTORY W ARRANTY 

• 5VDC PO WERED 

'29'5 
Plus $2.00 
shipping and 

handling 

TO ORDER: 

HOURS: 
STOP BY AND VISIT WHEN IN THE CHICAGOLAND AREA!! 

ICOM 
* 

W E'VE SOLD FM GEAR FOR 14 YEARS 

& IN OUR OPINION ICO M IS... 

"SI MPLY THE BEST" 

OUR MOST 
POPULAR HAND 

HELD & THE BEST 

VALUE AVAILABLE  • 

• One half the length of conventional hall-wave dipoles 
• Multi-band, Multi-frequency 
• Maximum efficiency — no traps, loading cods, or stubs 
• Fully assembled and pre-tuned — no measuring. no 

s 
nocsuBtting 

• All weather rated — 1 KW AM. 25 KW CW or p • Proven performance — more than 10.000 have been delivered 

• Permit use of the full capabilities of today's 5-band xcvrs 
• One feedline for operation on all bands 

80-40HD/A 80/40 Mtr bands (69).... 99.00 

75/40HD/A 75/40 Mtr bands (66).... 94.50 
75-10HD/A 75/40/20/15/10 Mtr (66). . 126.95 
80-10HD/A 80/40/20/15/10 Mtr (69). .132.00 

$ 5 2 95  

plus $3.00 shipping 

MODEL PLF-2...Improves weak signals as much 
as image and spurious rejection of most receivers. 
Direct switching to rec. or preamp. Includes pwr. 
supp. 117 VAC wired & tested  $52.95 
MODEL PLF-2E...240 VAC 50-60 Hz operation   
  $57.95 

MODEL PT.2...For transceiver use. Continuously 
tunable from 6 to 160 meters. Features dual-gate 
FET transistor amplifier for improved receiver sen-
sitivity and  low noise figure.  Requires no 
transceiver modifications and can handle up to 
250W transceiver output, 117 VAC 60 Hz   $79.95 
MODEL PT-2E...240 VAC 50-60 Hz operation$84.95 

IC2A, IC2AT 

• COMPACT 
• QUALITY CONSTRUCTION 
• VERSATILE 
• AFFORDABLE 
• WIDE RANGE OF ACCES 
SORIES AVAILABLE 

1.1 CALL FOR PRICE & AVAILABILITY 
A 

IC3AT (220 MHz) 
IC4AT (440 MHz) 

IC25A 

A LITTLE PACKAGE WITH A 
LOT OF BIG FEATURES.. 

• 25W OUTPUT  • MEMORIES 
• ENCODING MIC • SCANNING 

CALL OR WRITE. MASTER CARD VISA, MONEY ORDERS, PERSONAL CHECKS TAKE 3 WEEKS 

TO CLEAR, ACCEPTED. INTERNATIONAL ORDERS WELCOME, PLEASE REQUEST PRO FORMA 

INVOICE. 

MON. THRU WED. 9:30-6:00, THURS-FRI. 9:30-8:00. SAT. 9:30-3:00 



UTIC 

AM/FM RECEIVER 
MINI STEREO 

kW
), WITH HEADPHONES 

For Joggers. Cyclists. 
Skaters A Sports Events! 

FEATURES: Lightweight headphones, Left/right 
balance control. Full fidelity stereo sound. Addl. 
•a-inai hlahls soft carrying case 8 shoulder strap. Belt 

',eel. Operates on 3 AA cell batteries not 
. act size: 3'4" x 4%." x 1". Wt 6 oz. 

Model 2830 List Price $89.95  $34.95 

o rk  SPEAKERS 

1  29 

Pen/ A0201  1.25 .99 
21/4 - Round - 8 Ohm 
.25 Watt (4" Leads) 
Size: 27„" x 

1  _LL.1 

PM,. SF-25016  1.39 1.25 
21/2 " Square - 16 Ohm 
.25 Watt (4 mount. holes) 
Large Ceramic Magnet 
Size: rr," x 2.1." to 1/" 

R
nilconductor AM BALE 

STATIC RAMS 
MM211474.2 4K (20ONS)   
16 EACH 11695/Ion (100 EACH $195 9011010 

52.49 each 

MM211474.21. 4K (20ONS) Low Power  $2.95 each 
it EACH $1995000 1100 EACH 5225 00000 
MM2147N 4K (70NS)   $4 95 each 
le EACH 134.9011011 (100 EACH $41995/100 

MMI3116P.4 16K (20ONS).......  $14.95 each 
it EACH 899 95/1011 (100 EACH $119500 07 

DYNAMIC RAMS 
MM41641440 64K (MONS)  $14.95 each 
18 EACH $99 95/101) 1100 EACH SI195 001ot) 

MM5290N.2 16K (15ONS)4116  $2.95 each 
18 EACH $19 95/1eiti .700 EACH $22.5 woo 
MM5290N.4 166 i25ONS)4116   51.95 each 
IS EACH 814 95. , •  ' oach 1175.0001CM 

EPROM Erasing Lamp 

• aws 2708, 2716, 1702A, 52030, 52040, ate. 
• Erases up to 4 chips within 20 minutes. 

• Maintains constant exposure distance of one inch. 

• SPeCial conductive foa m liner eli minates static build Up 
• Bu sit. in safety lock to prevent UV exposure. 

• Co mpact - only 7-5/8" a 2.7/8" x 2" 

• Co mplete with holding tray to. 4 chips. 
u VS IIEL  Replace ment Bulb   616.95 

UVS-11E  $79.95 

MICROPROCESSOR COMPONENTS 
-  80800/8080A SUPPORT DEVICES  DATA ACQUISITION ICONTINUED) -
446*110A  4 nu  4..  AOCO YCCW  6 Olt A/0 Conm Yr fs-cn mum )  S T 
001212  1 13,1 'nom /0 .....  IA  ADCAlliCEN  $ Olt A/0 C unre00,114C1s. 1.1.011 1  1916 
1.1214  Wiorlty ....... et Contr.  S.  OACIOOLCIM  WOOD/A Con• Micro Camp 10.0/41 11115 
,111214  BP Directions. Ous LO Y  141  OAC1.111LC14  10-11,1121/ACon• Moro Come 10.61•1 11 16 
DALY  Cloth Generalist/00w.  1.  ILACIOPOLChl  .611 12/ A Con yter 16969 Lin.;  9.49 
:216.1  Ow Orl y  1.  OACIMPLChi  161111 0/A Converter 10 Ms Lin 1  1.16 
to y.  Smiwn conirm y Mus  SIS 
DAVY  SystiIm ConIrolIT 
1•2611242  1/0 1 myna. lor  Wr y 
11.602.0  Asynchronout Comm  Mown,  *16 
O00.50  0045 COmm I/O ILISANI 1  00 
UPOS)  itrw Whe w, Tuner  11 
OW Y  eta. Peripheral 1/0 (PAO  S. 
°PDS , mos OMA Comte. 
ow/.  Woe intwroM Control 

Yog CRT Controller 
12.62A  Mog heybowa/Orselay In ..... c•  • g5 
OPL10.1  SwIsm Timing Elw yn, 
OPLY  I BPI BP 13.•00.on11 AK•.vOr 
OPLIM  Curectional Y eiver  1. 
OP11.611  /Olt . Ot•clmnal Apc•I•IN  116 
OP1110  0.1a, Latch w lemenerip OI.Ire, ST 
005111  Octa.  Apienerai Orow  5PS 

-  6800/6800 SUPPORT DEVICES 
MC661)  MPU 
VIC6972Ce  talP4, non  4.-.0 RAM 
MC6910APi  1211.11Stato RAM 
1,6421  Wrienwal inter Aciasst 1MC66201 
en.*  interrue1 Contr../ 
MC669,11  1.112w1.11,1 ROM IMCMIA117161 
NIC6160  Asy mnronous Comm  ..... 
MC66.1  Synchreno.• .rial Dam AO ... 
MC6160  YOOlses 0,0,1•11.4012111A 
MC6162  TONG ModuPator 
MC6110.  Owael YilIe Bus Trans th.17261 

MICROPROCESSOR CHIPS 
0 MOGI  CPU 00.(111110.41 amain 

1.11  Ce0 IMA360.4114.00 
COW =  CPU 

yog  

14 95 
419 

14. 

6.111 
10. 
12 91 
25 

II . 

19: 

ods4.01•0C CPU aelit Slice 1Com Tye.  11.111 
0051604  4.40,1.80 000,4 410 •Mes Yummy)  II. 
1 5510161141 
0031.11.4 
i NS W. . 
'NS W . 

MPU-6.9,1 106.11  /.115 
CP.  Cn ,0114,012111syleseAM)  1.95 
CPU 1196 aytas 00.1  MN 
C•11-9111yMe OMNI  *16 
CPu nie•so Moro inhwerOlin  Beg 
CPU  9.16 
MP, 46 11M 

1173AN 1 30 Twee Musical W U Chip .  1 

SHIFT REGISTERS 
...a y.  Dia, .6 Sit Dynan, 
SISISO ,  Dual W W1 Dynamo 
2010.4  Dual 102.611 Mate 

mieSillm  Dula 64,91it •ccomuiator 
as-a.1 Oynamic 

•07.4.1.12.  161,6111,1 DynarniC/Accurnulalor 
509419•11 Oynamit 

MM YIN  Octal 41L•il 
Vie50166  00•1 PL Y 
2504 J11401A1 HOL Y Dynamic 
6111,4  mil• W Y Stem 
iffIIV  Dual 1..•11 Mato 
15P4v  112 MI Dynamo 
.IPC  fa. 

 DATA ACQUISITI ON   
010  Mo.*, OC.I/C Convect M. In,.  50.13 
mcif  r mo w Doc Yea AMP Wean,  4. 
MC1664/  MI (3.A Cormerier 10A0611/1.1 111  416 
mc14.L11  a Oil Isrei crin ...... MALCOM CT,  S 
A ilOLIC174  Unimrser Act ., 1- ilhe  S. 
At 121.1CP  Teucn Tone Low Yna roller  11. 
At 1.72.10.1  00000 tons 0,0 .0nd For.,  is, 
MOOCH  St ye G•1n OP Amp  11S 
LIA M,  Can314n1 Current Sour.  1.111 
M A,  TOmp•r411.140 TIOrIlducT 
14M4  ./FST weut Oe Arne  1 le 
1.0  Sion .  Nola /km1311111.  116 

1,411104  temp GIN G PrIpc A•I I5c010/C  0,0 
aocaselLeN "Pt 6/0 Cnn tttttt 11 LS61  416 
OACOOLChl•Da D/A Converter 10 21116 Lin I  l if 

}VS 
IT 
1 95 
9.95 
T 

1 

6. 

OACIMPLEN  12 WI fl/A Converter lean Lin.i  916 

'A'''''v 5170  ION BALKS WART  1.95 
11,.•nne/1..4,111014......  1.19 

1101  RAM'S   
I 41 1.101  PA•1 Stag ic 

IY•1 Dynamo  . 
2101 1.1011  36.4 Sham  I. 
2102  1..1 SIM, 
21102  00s0 Static  L. 
2111 111111  A... W Y<  L. 
2,112 , 
2114 
21144 7'11"44' li  166.• Steic 4SOns 1Y•4 Stat,c tlens Lora Pseer 

1024.4 SIM ic 20Ins  2.71 
2.. 
2.41 
L. 

M O Mato. MOS  ATI 

41N1,4 I III-ILA,. 16n Uynamo ISOns IMA Y101,4,  4. 

IMN  :01,4. :::::ic,p(Onx. :Lee PO4.4. 
Mail Ste',  4.15 

14.9S 
14.114,11,4 

,10211,,.. 110,0ynn.azo r on,/ Owee w 

411114/1 1•61 /Ws  4 91 
SIO1  Mae Slot's  7.16 
WASP. 

61•41910/910/  40111•1 Oynam1C  4.1$ 
NIMSMets 2 0110 IOC Dynamic ISIInt 1404011ML1  2.11 
1.414.116.1•1A  MC Dyn. Mot /M yr * of MNIS211.1  I. 
01•4411641  14.95 1611 INS 411) Mato 20Ons 
MS.  141 
LIPE1414/14411400 4"1450,1ynniiAn'ilt'0/26. 7sin 0 4•96 
T.1,46.4.11:46 ,  404 514111 

1924•4 $tatic  1.. 
to 

 PROMS/EPFIOMS   
1.241  2.4 I/VEIT...004 PROM  ST 
P10  IA EP POM  2.. 
WA WA  Y EPROM I,6V. •SV. •11V1  f 45 
2/1111M0112.1919 1 . CAROM (Single •Iv,  $.95 

i'lle  '  BtE 170°.1.1.12 11 ,10 •101  ';•: 
2440  4,40 EPRON1144 ,Mc. 01.462611  on 

UN 401 PROM  10.55121231/451M)  120e PROM (00en 001 0/10,1  in 

M9"' IM'iNS.11  M. Tri-SGT •Melar eROM 
a  11.0010, PROM 

I.% 
14.. 

129146  Ile PROM  16.. 
Omi 12 Mor• eR01.191,1100 .... Our CV11100 - 

 ROM'S   
2111121401  Criaracter Owerider lu Yer Cam,  9 et 

Cherries. . ttttt  Kocir. C M,  1 95 

- NMOS READ ONLY ME MORIES-

 MICROPROCESSOR MANUALS-

 SPECIAL FUNCTION   
1390126C14  Cy, MOS Clow.  191 ,1 
0S6704C.  0.81 .06 CIOCk OI.911, 

owes, Oita Controlar iti$11711.4 I 

109.15911,4 
WA WA, 
C0040201 

COISIOTIN 

1.1,croPIOCTIOr 19041 T.m• CIO . 
/..4.croDrOcTIO/ COmp411014 Clock 
I.I.croc0.11•13110.. Ann 44- 0411 NAM 
Ana OINK, LEO Orly* 
SIter0CoM/13.111/ .110 WO N, RAIN 
DirIN1 LEO Orir• .0f/fa !Puss int 

CO.Rea  5,10 LAC 1 1.or ChiwrO YM .41.1 

 TELEPHONE/KEYBOARD CHIPS 
A • Sel.  Pion Y1ton Tweenone 01,01T  1.4 
AV WV.  Repertory Dialer  14. 
A. SYS  CMOS Ciocis GI1 Gr41.3.0  4.10 
AV-STN  holdwara  /seesaw Oil immi  11.6 
•41JO YS  Ketypoara C ncoaw 06 W W1  91. 
14C927  yylintaro t ncoaw 111,110 ,11  S.T 
*C9.21  isemioare t ncoaer 00 Wys1  1./9 
••••511014  nu. Oulton etose M yr  / 

.d. A•lr GI.. Yee .. FY ..  1 49 

JOYSTICKS 

rol 
e 

JS-5K  5K Linear Telfaar Pots   65.25 
JS.100K  100K Linear Toper Pots   64.95 

JVC-40  40K 12/ Video Controller in case    64.95 

EECO Rocker DIP Switch -  "Mini•DipTv" 2400 Series 
THE MOST UNIQUE DIP SWITCH AVAILABLE! 
WV DP ,dehenee /o rev Ofil al, rP1.00, 01,05 0. dill 0.0010 Ipso. 147:051 '10101 wan, 
rim dewy 0 rumen/ arceental artuKon VC gad see eckad contact One piece nousong and 
pr0ss fil term. . error, ',III., 3̂1,11n .' 10 SSISr, l,r̂  4 .0, . ' 07,..fr, {pm  C 
• Treble m 190 a 300 12 54 . 7 1.21 contart • PCII re dip mate coats . • Peaks 

2401.11  dwal.gheleNg Men ern sold donne, • Taal sitai and bonen taal 

Pad Ma  Ps.  Comeg mll.  Saki   Peke  Pao se  Pas  [annotate.  SOOT  Prim 

12  1 110  75  19 695  ' 2400 6  6  123456  14 pm  1 MI • 10/ 915 123 $ pl. 19 10. 7 95 2400 2 7 1234567 14 ps 1 19 • 10/10 95 

1134  1 .  99  09 II 95  2400 0  s  0234%70  16 pa  121 . 10/11 95 
49C0  1 pa  99  10 a 15  0400-9  9  121496269  19 ela  1 39 . 10/12 95 
054320  14 pa  I 09 • 19 995  2.00 00  00  0123456761  26 Ns  1 49 . 011/42 SS 

240152  2 
2441114  3 
24194  4 
2400-MICO 
2400 5c  6 

BOOKS 
Nation.1 Semiconductor - Inter. - Intel 

30001  National CMOS Donal. . 
1640 cap's, 74C CD•000. and. I/Corner. . 

30002  Nano ., Interfse• Dam Book 
/704 pagml DP 056000, DS3600, 05750243. wt. 

30003  Nation./ Linear Dots Book   
11301 paosso 1114. Li. ADC. DAC, LH Sanaa 

30004  National .. .10 - Board Leveltempider 1224 0 mi 
30005  NationN TEL LogIc Dem Book   

624 pages/ 7400.15.1..H.S. and DIA1030 SM. 

30006 Above (3)30001,3,5 as set )324.95/1ot 
010400 Inter Component Dote Catalog  414 95 

rue an. even for Iowa. products mcl mernoiy de w.. 
0 00 0 4 0 0 4 01  .  Penteserels b 00.41 001 products 1132S PK .' 

205010 In . P•elphoral Design Handbook  .  t  10 95 
Pod deta Mews, appl notes for Intel y eah . c.o. 
airwoman 1644 Pewni 

s6 96 

s6 96 

Ill 95 

95 
96 

AC and DC Wall Transformers 

Pen No 
AC 250 
AC 500 
AC1000 
AC 17 00 
DC 000 
DC8912 (above, 
009200 
DC900 
DC1200 

With Universal Plug and 
IV Battery Snap 

Selective  yohagell  6.9.12VDC 
Folanty selection 1./1 so• fool 
liv horn adapter to P1u0s  0'4 
.nch brie loom adapler In battery 
oh.P 120980H2 300m. 

Insui  °stool   
1170000/  12VAC 250mA 
117,06004  12VAC 500mA 
117V/60212  1200C 1 amp 
1170/6004  9VAC 1 7 amp 
1200/60112  13013C 403mA (ball charger) 
120010142  6,9,12VDC 300mA 
ft 7,, 6002  9VDC 20OrnA 

.  9VDC 50OrnA 
• ha  1200C 300mA 

j2:3°C4 
$495 
15 95 
S3 95 
SI 95 
5995 
S3 25 
$395 
1295 

CONNECTORS 

434  "Cat Ammo m mo 
DB25P  D-Sub ms mature Plug   $2.95 

1313255  D-Sub miniature Socket    63.50 

D20418.2  Screw Lock Hd w1.(21 0825S/P  2/6.99 

0851226  Corer for 131325P/S   $1.75 

22/44SE  P.C. Edge 122/44 Pint    62.95 

UG88/U  BNC Plug    $1.79 

UG89/U  BNC Jack    $3.79 
UG 175/U  UHF Adapter   S .49 

S0239  UHF Panel Risco   61.29 

PL258  UHF Adapter   61.60 

PL259  UHF Plug   61.60 

00260/U  BNC Plug    $1.79 

0G 1094/U  BNC Bulkhead M .P.    $1.29 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS.80 System to 16K 
KR comes complete with: 

• 8 ea. MM5290 (UPD416(4116) 16K Dyn. Ram (ns) 
• Documentation for conversion 
TRS.18K2 •15Ons  19.95 
TRS.18K3 '20Ons  18.95 
TRS-18K4 '25Ons  14.95 

KEYBOARDS 

Trai 
Datanectics 74-Key Keyboard 

Uses EA 20134 Chip (Electronic Arrays) Sint 16 3/4 "1. • 51/4 "W • 

1 310 0. While, black, blue prey key caps (No Data Sheet) 

Part No. KB354  829.95 ea. 

MUFFIN® FAN 

Onto. oonet.ocial cooli ng .pplicalior. 

• 'MOT U. air delisly 
• 68 59 • 1 60 depth We, III  17 02 
• aCOuatiCel ratind 416 100 as NC 36 
• more than 10 all conl duly at 10 .0 
• impedance protect . 
• tor •mblenls to 713 .0 
• UL yellow card recognized & 
CSA 

1159, 5910110, 14 Weft, 10501,0 - 
Ultrasonically cleaned A 11101114. 

MU2A1  . .$9.95 ea. 

look JE215 Adjustable 
lefier Dual Power Supply 

,.ra/ Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and nega-
tive output voltages. A separate adjustment for each 
uf the supplies provides the user unlimited applicationS 
for IC current voltage requirements. The supply can 
also be used as a general all-purpose variable power 
supply. FE ATURES 

• Ado. . able rragul•tecl pow•r supplies. 
On,  and nog  1 2V DC to 15V DC 

• Power Output (each supP1 0 
5. 

5VDC la 500 mA. 10V DC 09 750mA. 
12VDC 2. 51313 mA. and 
15VDC 99 1 75rnA 
Two. 3 'er mined ed,  IC regulate,. 
w.th  ther mal overload pro metoon. 
00040 sink ryyletOr Cooling 
..L 0 "on" in thcator 
f,nteel Eloard COngtruc Wan 
120VAC input 
S. . 3 1/2" w at 5 1/16  L . 2"H 

JE215 Adj. Dual Power Supply Kit (as shown) . . $24.95 
Ilkoctur. not shown but mmolar on consteuchon to 4120 .1 

JE200 Reg. Power Supply Kit 15V DC, 1 amp) . . 614.95 \ .... 
JE205 Adapter Brd. Ito JE200) 15,19 16 i 12V.  612.95 
JE210 Ver. Pwr. Sply. Kit, 5.15V DC, to 1.5e mp . 619.95 

, 
AP* 

GRAB BAG 
SPECIALS GE1180 100 Mew. RebooiSlei Cs, 

Gears. Shahs. Wicisls. Melees 
- CAPACITORS 

G109 

GIT 

GAM 

WOO 

GM/ 

GTO 

rar4 

Tine. V...• • 00 

Megan  ttoo1.0•••,01Npv,  400 
INTEGRATED CIRCUITS 

104•4 

400 
311/ 

1 =o:7 r.  4011 

ITT 1ST TS) 
10410.13Illom maw  IGO 

419 

19  Amor IIKS  Y..  400 

(DS  LAMPS - READOUTS 
G110  100.R. Asrmi  TOO 

MGT IICG1 m 
3 CO 

SG 
„ 

0111INTIOM1  NS 

" 
r/I'm 

GIN  ST =I• 

MI PI  M T  ong..  Pu 
GIN  He • 

DIODES 
401 /I  110m. Am..: 

MOO 
100 

100 

1(0 

1.10 
we  tee 

MIN) 

Msei 

1.1111S1UNS 

Ta m. I/ own mom 
10 NO  IN.*. 

SWITCHES 

/ SP 

SOD 

1S0 

2.11 
191. 
e111 
11. 
6. 

$9.95 

 HARSWARE   
sate 

711.r.:410.040.014130,410m.m. 
/CO 

Ime0.,4444n404•10P 
Ma ystewin wa YmnI,Imme1444m  1410 
ION 0.m.vms......•••••./m•NIMmer  ,141 
AIII * G.A.,....mon  )00 

IMAM Cimmmu cam mom N.I.  GO 

.1.11 
G/011  mom  we,  110 
m y  yen yr mho  SOD 
GIN  Mon  m  100 

, 

2 00 

/00 

: ANAtiiy 

Micro Switch 89-Key Keyboard 
Uses AMI SW2035014 0,1(3 Sqe 16 3/9 L • 5'.. 'W • 1  II Mr , , 
Frame Light & dark grey key caps tHo Data Sh .li 

Part No. KB89S1)12-2  $1 9.95 ea. 

Boschert Multi-Voltage Power Supply 
51/DC. 12VDC and 241/DC 

is as, 
FEATURES Voltages' SVDC  25amps. I2VDC  Camps. 4240 60 
lamps Rog Load  • 50 out  1... • 12 5 240 out  1201004. 
1.0 Overeelt & ° wain, prolactlon 115 or 230VAC Input. WI 4 lbs 
Sins 495 • 2 SO- x 15.00' 
•Telal ttttt go oulpul shall not exceed 200 calls 

1304141001 Description The  eoschert  Power SupPly was clog,' , 
Itir application with OTT Advance Termanai Controller 101 

This open frame scotching power stsP012 Provides user with high 
rent requffernenls common in use with computer systems Ils comc 
sue provieles verSalility 1,0o inounfing into ele<1101110 enclosures  
supply nas 6 tweaded lasteners (perm nut type) for mount. 
SpeohCation Mpuiremen1S to toe used with ATC 

Part No. 200-3010  t  .$89.95 each 
- MANE OTHERS AVAILABLE • WRITE FOR INFORMATION - 

$10.00 Minimum Order - US Funds Only 
California Residents Add 6°. Sales Tax 
Postage - Add 5% plus $1.50 Insurance 
Send S.A.S.E. tor Monthly Sale Flyer , 

Spec Sheets - 254 
Send 886 Postage tor your 
FREE 1982 JAMECO CATALOG 
Prices Subject to Change 

Mad Oreke Eleetronoes • Wedekind. 

ameco 
ELECTRONICS 

1355 S H O R E W A Y 

6/82  PHONE ORDERS 

444, 
NE W? 

Telex Num b,/ 
Tel.,. 176043 

R O A D, B EL M O N T. C A 94002 

WELCOME - (415) 592-8097  .48  

JE600 
Hexadecimal 
Encoder Kit 
FULL 8.8IT 

LATCHED OUTPUT 
19-KEY KEYBOARD 

The J1600 Encoder Keyboard Kit Preen .5 two lle12•10  tr. 
1111246deCinlel digits peoduced Iron, sequential key Atm 'Ps 
to allo w dor ., progra m ming for 8 bit micrOPrOcimaof 
or &bit me mory circuits The . additional keys are pr c 
sided for user operations with one having • bistabio 
output mrsal•bl• The Output. or. i•tChecl end mOnitcoi, 
with 9 LE D readouts Also included 15.4.0 entry strobe, 
Features. Full 8 bit latched Output for rnicroPrOc .90 , 
use.  Three user•d•I Ina  keys with on•  being bist•ble 
opeeation.  Deboun . circuit provided for .11 19 1.y o 
9 LE D readouts to verify entries. Easy an t  ing voth 
standard 16-Pin  IC connecter. Only  .5V DC require,' 
for °Fiera, ion. Si . 3/5 -H . Bhi' PlAl it 8 1i" D 

JE6(10/DTE-HK  •  •  $99 -95  

JE6(10 Kit rICKFWACT.'n'i Mn'L',,, . $59.95 
K19 19-Key 1001504 ,3 (Keyeciard only) . . .  
DTE-HK (case only - 31!"Hrialla" W WIN•"13) $ 44.957  

See List 01 Advertisers on page ff4 73 Magazine • June, 1982  161 



DEALER DIRECTORY 
Phoenix AZ 

The SoutIns,.1. must progressive communica-
tions 01 1:11‘  stocking Kenwood, Icons. 
Yatsu,  B&W, Astron, Larsen. Cushcraft, 
Ily-Gain,  -an-at, and more Would like to 
serve you! 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 827-5732 (Reno NV). 

Fontana CA 
Complete lines ICOM. DenTron. Ten-Tee. 
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 Eke-
trunk. 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 

Hornebrewers' haven; tons of new and used 
Ham/Computer gear and components. Serving 
Hams since 1%8. We specialize in ICOM. 
ELM, Mirage. Comptronix. We ship world-
wide. Tile-Corn 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, WO K Azden, Yaesu, Ten-Tee, 
Santee& many more. Shaver Radio, Inc.. 1378 
So. Bascom Ave., San Jose CA 95128, 9984103. 

Smyrna GA 
Fur your Kenwood, Yaesu, ICOM, Drake and 
other amateur nerds, come to see us. Britt's 
Two-Was Radio. 2506 N. Atlanta Rd.. Smyrna 
GA 30080. 432-8006. 

Preston ID 
Russ WB7BYZ. has the Largest Stock of Ama-
teur Gear in the Intermountain West and the 
Best Prices. Call Ille for all sour ham needs. 
Ross Distributing, 78 So. State, Preston II) 
83263. 852-0830. 

Terre Haute IN 
Your ham headquarters located in the heart of 
the midwest. Hoosier Electronics. Inc., #9 
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, 1COM, Wilson, Yaesu, Dentron. ELM 
amps, B&W switches & wattmeters. Whistler 
radar detectors. Bearcat. Regency. antennas by 
Larsen, Wilson, Hustler. GAM. TEL-COM 
Inc. Communications & Electronics. 675 Great 
Rd., Rt. 119, Littleton MA 01460. 486-3040. 

Ann Arbor MI 
See us for products like Ten-Tue. R. L. Drake. 
Dentron and many more. Open Monday 
through Saturday. 0830 to 1730. WB8VGR. 
WB8UXO, W1)80KN and W8HP behind the 
counter Purchase Radio Supply, 327 E. Hoover 
Ave., Aim 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 
New Jersey's only factory-authorized ICOM 
and YAESU distributor. Large inventory of new 
and used specials. Most major brands in stock 
Complete. sers ice and facilities. Radios 
Unlimited. 1760 Easton Avenue. P.O. Box 347. 
Somerset NJ 08873; 469-4.599. 

Syracuse-Central NY 
HAM-BONE RADIO SAVES US LOT OF StS't 
on all lcom. Ten.Tec. Hygain & Kantronit 
Gear. Fast. Dependable Service Before & Alt, 
the- Sale! Service is Our Main Business! Need 
Cash-Ham-Bone will sell your gear for In' 
commission. 3206 Erie Blvd. E.. Syractet 
13214. 446-2266. 

Philadelphia PA/ 
Camden NJ 

waveguick•& (:tiaxial Microwave Coniponents 
& Equipment. Lahorators Grade Test In-
struments. Power Supplies. Bus. Sell & Trade 
all popular makes- HP. GR. FXR. EM. Soren-
sen. Singer. etc. Lectronic Research Labs. 1423 
Ferry Ave.. Camden NJ 08104. 5414200. 

-   
Amsterdam NY 

UPSTATE NEW YORK 
Kenwood. I(X)M. Drake. plies many other 
lines. Amateur Dealer for over 35 years. Adiron-
dack Radio Suppls, Inc., 185 West Main Street. 
Amsterdam NY 12010, 842-8350. 

Syracuse-Rome-Utica NY 
Featuring. Kenwood. Lem. ICOM. Drake, 
Ten-Tec, Swan. LlenTron. Alpha. Robot, MFJ. 
Tempo. Astron, KLM. Hy Gain. Mosley. Lar-
sen. Cushcraft, Hustler, Mini Products. You 
won't he 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 hide% for 
more information and inquire about our dealer 
program. WESPERCOM. P.O. Box 7226. 
Bend OR 97708, 389-0996. 

Scranton PA 
ICOM, Bird, CushCraft. Becknian, Fluke. 
Larsen, Hustler. Antenna Specialists, A.st lllll , 
As-anti. Beklen, W2All/ W2VS. CDE. AEA. 
Vibroplex. Ham-Kev. CES, Amphenol. Sony, 
Fanon/Courier. B804', Ammo, Shure. LaRue 
Electronics, 1112 Grandview St., Scranton PA 
18509. 343-2124. 

Dallas TX 
Dealer in Used Computer Hardware & Elec-
tronic Parts. Special on 1)aisy Wheel Printers. 
Xerox Word Proceoing Equipment, Dual Card 
Printers and Display Systems. Catalog $1.00. 
Rosidure Company (the Computer Room) 
Dept. 73. 2522 Butler St., Dallas. TX 752.35. 

1. 
San Antonio TX 

Amateur. Commercial 2-say. Selling Antenna 
Specialists. Avanti. Azden. Bird. Hy-gain. Stan-
dard. Vihroplex. Midland. Henry, Cu.shCraft. 
Dielectric, Hustler. ICOM. MIT Nye. Shure. 
Cubic. Tempo. Ten-Tee and others. Appliance 
& Equipment Co., Inc. 2317 Vance Jackson 
Road. San Antonio TX 78213.938-3350 

Vienna 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 hy 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 $15 
per month (prepaid quarterly). No 
mention of mail-order business or 
area rode permitted. Directory text 
and payment must reach us 60 days 
in advance of publication. For ex-
ample, advertising for the August 
'82 issue must be in our hands by 
June 1st. Mail to 73 Magazine, Pe-
terborough NH 03458. ATTN: 
Nancy Ciampa. 

( PROPAGATION 
J. H. Nelson 
4 Plymouth Dr. 
Whiting NJ 08759 

EASTERN UNITED STATES TO: 
GMT: oo  02  04  OS  oe  to  12  14  is  to  20  22 

ALASKA 14 14 14 7 7 7 7 7 74 14 14 14 

ARGENTINA 21 21 744 14 14 7 14 21 21 21 21A 21 
AUSTRALIA 21 144 14 14 7 78 7 7 78 78 14 14 
CANAL ZONE 21 144 14 14 10 7 14 14 21 21 21 21 
ENGLAND 14 74 7 7 7 14 14 744 21 14A I4A 14 
HAWAII 748 14 14 14 7 7 7 14 14 14 14 14 

INDIA 14 14 76 78 78 78 14 14 14 14 14 14 
JAPAN 14 14 14 78 78 78 78 78 14 14 14 14 
MEXICO 14 14 14 14 7 7 14 14 14 14 21 21 

PHILIPPINES 14 14 148 76 78 78 78 78 14 14 14 14 

PUERTO RICO 21 14 14 14 7 7 14 14 21 21 21 21 
SOUTH AFRICA 14 78 78 14 14 14 21 21 21A 214 14 14 
USSR. 14 74 7 7 7 14 14 14 14 14 14 14 

WEST COAST /44 14 14 74 7  7 7 

ST ATES 

14 14 144 144  21 

TI: CENT . 

ALASKA 

A UNITE ' 
14 14 14 14 7  7 7 14  14 14  14 

ARGENTINA 21 71 144 14 14 7 14 21 21 21 714 214 
AUSTRALIA 21 21 10 14 14 14 7 7 78 78 14 148 
CANAL ZONE 21 744 14 14 14 7 14 14 21 21 21 21 
ENGLAND 14 7 7 7 7 7 7 14 14 14 744 14 
HAWAII 744 744 14 14 74 7 7 14 14 14 14 14 

INDIA 14 14 14 78 78 78 78 76 14 14 14 14 
JAPAN 74 14 14 14 18 78 78 78 14 14 14 14 

MEXICO 14 14 14 14 1 7 7 14 14 0 21 21 

PHILIPPINES 14 14 14 148  78 76 78 18 14 14 14 0 

PUERTO RICO 21 14 14 Id 7 7 14 14 744 "1 21 11 

SOUTH AFRICA 14 78 78 78 78 148 14 14 14 14 14 14 

U.S. S.R. 14 14 7 1 7 7 7 14 14  14 14 14 

WESTE N . II ST ATES TI: 
ALASKA 14 14 14 74 7 7 7 1 74  14 14  14 

ARGENTINA 21 21 I4A 14 14 7 14 21 21 21 IA IA 
AUSTRALIA 214 274 21 14A 48 14 14 7 78 75 42 21 

CANAL ZONE 21 744 14 14 14 7 7 14 14 21 71 It 
ENGLAND 14 7 7 7 7 7 7 148 14 14 14 14 
HAWAII 274 214 21 744 14 14 14 14 14 I4A 21 21 
INDIA 14 14 14 14 78 78 78 78 14 14 14 14 

JAPAN 14 14 14 14 14 148 7 7 14 14 14 14 
MEXICO 14 14 14 14 7 7 7 14 14 14 21 71 
PHILIPPINES 744 14 14 14 146 148 78 78 14 14 14 .1.4 
PUERTO RICO 77 744 14 14 7 7 14 14 14 4A 21 71 
SOUTH AFRICA 14 78 18 78 16 78 48 14 14 14 14 14 
U.S. S.R. 14 74 7 7 7 7 7 78 14 14 14 14 
EAST COAST 144 14 14 74 7 7 7 I 

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 

6  7 
GIG  GIF 

13  14 
GIG  GIG 

20 - 21 
GIG  GIG 

27  128 
 •  GIG  GIF 

GIF 

8 
GIG 

JUNE 

2 
GIF 

9 
GIG 

15  16 
GIG  • FIF* 

22  23 
GIF  GIG 

29  30 
GIG  GIG 

FRI  SAT 

GIG 4 GIG  5 G/G  I 

10  11  12 
GIG  GIG  GIG 

17  '18 19 
F/P  F/F  GIG 

. . . 
24  25  26 
GIG  GIF  GIG 
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FT-230R • QUITE A SIGHT! 
•  (AND EASY TO SEE, TOO!!) 

Sporting an all-new Liquid Crystal Display, the FT-230R is Yaesu's high-performance answer *.o 
your call for a very affordable 2 meter mobile rig with an easy-to-read frequency display! 
The Fr-230R combines microprocessor convenience, a sensitive receiver, a powerful yet clean 
transmitter strip, and the new dimension of LCD frequency readout. See your Authorized Yaesu 
Dealer today — and go home with your new FT-230R! 

LCD five-digit frequency readout with night 
light for high visibility day or night. 

Two VFOs for quick QSY across the band. 

Ten memory slots for storage and recall of 
favorite channels. 

Selectable synthesizer 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 band 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 

• • * 

I III 

F T- 2 3 0 R 

YAESU  z.‘ 
ferc 

, 

SALE SUBJECT 
FCC CERTIFICATION 

yAnglai 

• Full 25 watts of RF power output from 
extremely compact package. 

• Built-in automatic or manual tone burst. 
• Optional synthesized CTCSS Encode and 
Encode/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 

[A A M 
The radio.  482  

YAESU ELECTRONICS CORP. 6851 Walthall Way, ratailiourit,  :JU/LJ •  I.3) 633-4007 
Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 • (513) 874-3100 
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Superior dynamic range, auto. antenna tuner, 
M K, dual NB, 2 VFO's, general coverage receiver. 
TS-93DS 
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 
full break-in, automatic antenna tuner, 
and a higher voltage operated solid state 
final amplifier. It is available with or 
without the AT-930 automatic antenna 
tuner built-in. 
TS-930S FEATURES: 

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 
frequency setting for split-frequency opera-
tions. A—B switch for equalizing one VFO 
frequency to the other. VFO "Lock" switch 
provided. RIT control for ±9.9 kHz receive 
frequency shift. 
• Eight memory channels. 

• 180-10 Meters, with 150 kHz - 30 MHz  Stores both frequency and band informa-
general coverage receiver.  Hon. 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. • 8813 IF slope t .  More information on the TS-930S is 
• Excellent receiver dynamic range. 

Allows independent adjustment of the low  available from all authorized dealers of 
Receiver two-tone dynamic range. 100 dB  and/or high frequency slopes of the IF  Trio-Kenwood Communications 
typical (20 meters. 500 Hz CW bandwidth.  passband. for best interference rejection.  1111 West Walnut Street. 
at sensitivity of 0.25 µv. S/N 10 dB). 

• CW VBT and pitch controls.  Compton, California 90220 provides the ultimate in rejection of 
IM distortion.  CW VBT (Variable Bandwidth Tuning) 

control tunes out interfering signals. CW 
pitch controls shifts IF passband and simul-
taneously changes the pitch of the beat 
frequency. A "Narrow/Wide" filter 

250 won SSB. CW. and FSK. and at  selector switch is provided. 
• IF 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). 

• All solid state, 28 volt operated 
final amplifier. 
The final amplifier operates on 28 VDC for 
lowest IM distortion. Power input rated at 

• 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 YO-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. 

1% KEN wrop 
... pacesetter in amateur radio 

Specifications and prices are 
subject to change without notice or obligation. 




