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tempo 
does it 
again 

THE WORLD'S FIRST 
440 MHz SYNTHESIZED 

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

thoroughly field tested, is so simple to 
operate or offers so much value. The 
Tempo S-4 offers the opportunity to 
get on 440 MHz from where ever you 
may be. With the addition of a touch 
tone  pad  and  matching  power 
amplifier  its  versatility  is also 
unsurpassed. 
The S-4...$349.00 
With 12 button touch tone pad...$399.00 
With 16 button touch tone pad...$419.00 
S-40 matching 40 watt output 
13.8 VDC power amplifier...$149.00 

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

Tempo S-5 
Offers the same field proven reliability, features and 
specifications as the S-1 except that the S-5 
provides a big 5 watt output (or 1 watt low power 
operation). They both have external microphone 
capability and can be operated with matching solid 
state power amplifiers (30 watt or 80 watt output). 
Allows your hand held to double as a powerful 
mobile or base radio. 
S-30...$89.00*  S-80...$149.00' 
'For use with S-1 and S-5 

Tempo S-2 
With an S-2 in your car or pocket you can use 
220 MHz repeaters throughout the U.S. It 
offers all the advanced engineering, premium 
quality components and features of the S-1 
and S-5. The S-2 offers 1000 channels in an 
extremely lightweight but rugged case. 
If you're not on 220 this is the perfect way to 
get started. With the addition of the S-20 
Tempo solid state amplifier it becomes a 
powerful mobile or base station. If you have a 

220 MHz station, the S-2 will add tremendous versatility. 
Price.. $349.00 (With touch tone pad installed. $399.00) 
S-20...$89.00 

Specifications: 
Frequency Coverage: 440 to 449.995 MHz 
Channel Spacing: 25 KHz minimum 
Power Requirements: 9.8 VDC 
Current Drain: 17 ma-standby 400 ma-transmit (1 amp high power) 
Antenna Impedance: 50 ohms 
Sensitivity: Better than .5 microvolts nominal for 20 db 
Supplied Accessories: Rubber flex antenna 450 ma ni-cad battery 

pack, charger and earphone 
RF output Power: Nominal 3 watts high or 1 watt low power 
Repeater Offset: s 5 MHz 

Optional Accessories for all models 
12 button touch tone pad (not installed): $39 • 16 button touch 
tone pad (not installed): $48 • Tone burst generator: $29.95 
• CTCSS sub-audible tone control: $29.95 • Leather holster: 
$20 • Cigarette lighter plug mobile charging unit: $6 

TEMPO VHF & UHF SOLID STATE POWER AMPLIFIERS 
Boost your signal... give it the range and clarity of a high 
powered base station. VHF (135 to 175 MHz) 

Drive Power  Output  Model No 
2W  130W  130A02 
10W  130W  130A10 
30W  130W  130A30 
2W  80W  80A02 
10W  80W  80A10 
30W  80W  80A30 
2W  50W  50A02 
2W  30W  30A02 

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

'-34 11117 

Price 
$209 
$189 
$199 
$169 
$149 
$159 
$129 
89 

accepted models 

pir 2050 S. Bundy Dr., Los Angeles, CA 90025  r13i 820-1234 
931 N. Euclid, Anaheim, CA 92801 
Butler, Missouri 64730  816 679-3127 

714 772-9200 

TOLL FREE ORDER NUMBER: 18001 4214631 
For all states except California 
Calif. residents please call collect on our regular numbers 

Mao sow to class race motto 



SERVING HAMS 
BETTER. 

North.. south .east. west. 

Bob Ferrero,W6RJ/K6ANV, 
Jim Rafferty, N6RJ 
other well known hams 
give you courteous, 
personalized 
service 

FREE PHONE 

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

FREE 
SHIPMENT 
(UPS Brown) 

master charge 
.   . 

CONTINENTAL 
U.S .A 

VISA' 

'RADIO 
OUTLET 

ANAHEIM, CA 92801 
2620 W. La Palma. 

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

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

OAKLAND, CA 94609 

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

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

Hwy 163 & Clairemont Mesa Blvd 

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

San Diego Fwy at Victory Blvd 

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

FIVE STORE BUYING POWER! 
SUMMER SAVINGS 

AEA. ALLIANCE • ALPHA•AMECO• AMPHENOL • AFIRL•ASTRON 
• AVANTI• BENCHER• BERK-TEK•BIRD•B.S W•CALLBOOK•CDE 

•COLLINS•CUBIC •CURTIS • CUSHCRAFT • DAIWA • DATONG 
• DENTRON • DRAKE • Dx ENGINEERING • EIMAC • HUSTLER 

• HY-GAIN • ICON • J W MILLER • KENWOOD • ELM • LARSEN 
• LUNAR  • METZ • MFJ • MICRO  LOG • MINI - PRODUCTS 
• MIRAGE • NYE • PALOMAR• ROBOT • ROHN• SHURE • SWAN 

• TELEX • TELREX• TEMPO • TEN-TEC• TRISTAO 

• YAESU and many more , 

SHIPPING REGULARLY TO COUNTRIES IN ALL CONTINENTS. 

El o ALPHA 
77DX 
REGULAR 

$4945 

YOUR PRICE: $4199 

76PA 
REGULAR 

$2195 

YOUR PRICE: $1799 

78 
REGULAR 

$3185 

YOUR PRICE: $2599 

374A 
REGULAR 

$2395 

YOUR PRICE $1999 

YAESU FT-207R 
HANDIF 

REGULAR 

$339.95 
Includes: 

NBP-9 
battery pack. 

NC-9B wall charger. 

FEP-1 earphone, 
rubber flex. ant. 

YOUR PRICE $289.95 

MIRAGE B-1016 2M 

'Ws 
AMPLIFIER 
160 W OUTPUT 
SSB, FM, CW. 

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

REGULAR 
$279.95 YOUR PRICE $249.95 

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

REGULAR $1599 

ASK FOR YOUR PRICE 

COLLINS KWM-380 

NEW REGULAR PRICE $3496 

LIMITED NUMBER AT OLD PRICE $2695 

KEN WOOD 
TS-130S 

TS-830S 

CALL NOW FOR YOUR SPECIAL 
TR-7800  SUMMER SAVINGS PRICES 

Prices, specs subject to change without notice  Calif. residents please add sales tax 



INFO 

Manuscripts 
Contributions in the form of manu-
scripts with drawings and/or pnoto-
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 unsoli:ited 
material will be made upon accep-
tance. All contributions should be di-
•ected to the 73 editorial off ces. 
'How to Write for 73" guidelines are 
available upon request. 

Editorial Offices: 
Pine Street 

Peterborough NH 03458 
Phone 603-924-3873, 924-3874 

Advertising Offices: 
Elm Street 

Peterborough NH 03458 
Phone 603-924-7138 

Circulation Offices: 
Elm Street 

Peterborough NH 03458 
Phone 603-924-7296 

Subscription Rates 
n the United States and Possess.ons. 
One Year (12 issues) $25.00 
Two Years (24 issues) $38.00 
Three Years (36 issues) $53.00 

Elsewhere: 
Canada —S27.00/1 year only, U S 
funds. Foreign surface mail —S35 00/' 
year only, U.S. funds. Foreign vi 
mail —S62.00/1 year only, U.S. funds. 

To subscribe, 
renew or change 
an address: 

Write to 73 Magazine, Subscription 
Department. PO Box 931, Farming 
dale NY 11737. For renewals and 
changes of address, include the ad 
dress label from your most recerr 
issue of 73. For gift subscriptions, in 
clude your name and address as wel 
as those of gift recipients. Postmaster 
Send form 03579 to 73 Magazine, Sub 
scription Services, P.O. Box 931, Farm 
ingdale. NY 11737 

Subscription 
problem or 
question: 

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

73 Magazine (ISSN 0098-9010) is put> 
lished monthly by 73, Inc., 80 °ine 
Street, Peterborough NH 03458. Sec 
ond class postage paid at Peteibor 
ough NH 03458 and at additional mail-
ing offices. Copyright (Cl 1981 by 73. 

Inc. All rights reserved. No part of this 
publication may be reprinted or oi her-
wise reproduced without written per-
mission from the publisher. Micrcfi m 
Edition —University Microfilm, Ann 
Arbor MI 48106. 

RAC 

TRAC*ONE + DELUXE 
CMOS KEYER 

$119.95 
Features:  Model TE-464 

• True CW signal reproduction —Single signal recep 
tion 

• Removes all ORM and ORN 
• Digs out CW signal. decodes it with Phased Lock 

Loop Tone Decoder then reproduces it with full 
operator control over Gain. Freq, Tone. Delay. 
'All controls on front panel 
• Freq control variable 300 Hz to 2500 Hz will match 
any rig. 

'LED flashes during decoder operation 
Operates in line with rig audio—leave in line on 
OF  

'Built in speaker 
'Headphones lack rear panel 
• Battery or AC-adaptor. 9VDC operation 

PLUS: 
'Deluxe CMOS Keyer —"State-of-the-art CMOS r 
cuitry 
Self-completing dots and dashes 
• Both dot and dash memory 
• Iambic keying with any squeeze paddle 
'5.50 w pm 
'Speed, Volume, Tone. Tune and Weight controls 
• Sidetone and speaker 
'Semi-auto switch for bug or straight key 
• Deluxe quarter-inch lacks for keying and output 
'Keys grid block or solid state rigs 

TRAC*ONE CW 
PROCESSOR 

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

any rig 
'LED flashes during decoder operation 
'Operates in line with rig audio—leave in line on 
OF  
'Built-in speaker 
*Headphones lack rear panel 
'Battery or AC-adaptor. 9 VDC operation  e 76 

SEND FOR BROCHURE ON OUR FULL PRODUCT LINE 

ELECTRONICS, INC. 

1106 RAND BLDG. 

RAC BUFFALO. NY 14203 
(716) 852-8188 

Preamplifiers 

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

For the SWL there is the P-305 
(9-v DC powered) and the P-308 
(115-v AC powered) featuring full 
shortwave coverage, selection of two 

antennas, 20 db attenuator. 15 db 
gain control and on-off-bypass switch 

ii i 
• 1 

For transceivers. the P-310X (115-v 

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

All models have these features: 
• Up to 20 db gain. 

• Covers 1.8 to 54 MHz in four 
bands. 

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

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

• SO-239 connectors. 
• LED pilot. 

Order direct or from your favorite 
dealer Model P-305 Receiver Pre-
amplifier for 9-v DC $99.95. Model 
P-308 for 115-v AC $109.95. Trans-
ceiver Preamplifier Model P-310X 
$129.95. Model P-312X $129.95 
Add  $3  shipping/handling  Calif 
residents add sales tax 

VISA 

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

Palomar 
Engineers 

1520-6 Industrial Ave. Escondido, CA 92025 
Phone [7141747-3343 
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Wild Turkeys 1, FBI 0 
—another foul-up from the feds  WA7UDO 

Sailplanes on Six 
—these thermal-hunting hams have an edge on the 
competition  WB3BQO  20 

The Supernova Station Organizer 
—in this project, four into one will go'   W3BYM  26 

Review: 
Kenwood's TR-9000 
—the multi-mode 2-meter rig that's making SSBers out 
of VHFers  WB8BTH, N8RK 

A Flier's Guide to the Airwaves 
12  —off we go into the wild blue yonder  WB6BH1  58 

Cybernet Ten-Meter Offset 
—If you've gone CB to 10, why not go all the way? 

Add the repeater offset, tool   K3NXU  66 

A Stout Heart for a Simplex Autopatch 
A —put your KIM-1 to work  WD8CHH  70 

Review: 
The Bearcat 350 Programmable Scanner 

30  —a first-class act from Electra  WA4PYQ  78 
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Review: 

The Calectro Multi-Tester 
—a full-size, lab-type multimeter for fans of analog 

operation  W8FX  80 

Review: 

How To Defend Yourself Against Radar  
 N8RK  85 

Review: 
Guide to RTTY Frequencies 

Review: 

Butternut's HF5V-III Vertical 
—this one really does work equally well in all 
directions  KA1LR  34 

The Meterless Ohmmeter 
—an audible continuity tester  WB7NEZ 

QRM-Free Antenna Tuning 
—with this inexpensive noise bridge  Staff 

36 

40 

IC-2A Accessories the Cheap Way 
—build 'em yourself and save  AD5X  44 

Solar-Powered Alignment Tool 
—using Old Sol to find true North  K6BW  48 

The DX Primer 
—low power plus low antennas plus good technique 
equals 300 countries  W8YA  50 

K8DIU/4 

The History of Ham Radio 
—part XVII  W9CI 

87 

as 

Review: 

The Robot 800H 
—a specialty terminal for RTTY/Morse/SSTV and 
you  WB9PKD  92 

The Better Vertical 
—elevated feed means low angle of 
radiation  WD9AHH  94 

Review: 

The TET SQ-22 Antenna 
—walking the dog with a two-meter quad  KA1LR  99 

Newcomer to Nicads? 
—you'll get a charge out of this informative 

overview  W601F  100 

Never Say Die-6, Fun! — 102, Leaky Lines-104, Ham Help-105, 143, Contests-106, DX-120, Awards— 122, 
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Cover AEA's Mike Lamb and daughter Julie go bicycle marine mobile with the isopole m 144. Photo by Audris Skuja. 
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W2 N S D/1 
NEVER SAY DIE 
editorial by Wayne Green 

ROCHESTER HAMFEST 

CLOSED DOWN BY TAX 
OFFICIALS 

New York tax officials 
descended on the Rochester 

Hamfest and closed down the 

ARRL booth, threatening presi-

dent Harry Dannals with an ar-
rest warrant if he continued to 
hawk his books and magazines. 

It was at the height of the 

hamfest just before noon on 

Saturday, with an estimated 
3,000 people milling around the 

flea market and the handful of 
exhibitor booths, when the tax 

officials and police arrived. 

The police cars drove up and 
down the aisles of the flea 

market, demanding that every-
one pack up and leave immedi-

ately. Inside the exhibits build-

ing, the tax officials demanded 

proof of a tax certificate, which 
few exhibitors could produce. 

The exhibits were then forced to 

close down. The 73 booth was 

permitted to continue without 
interruption, though the ()ST 

booth was closed. 

This all got started about two 

years ago when several ham 

dealers collected the New York 
state taxes on sales, but then 

did not turn them into the tax 

department. Out-of-state ham 

dealers who just ignored the tax 

did not cause problems, but the 
collecting of the tax without the 

payment of it was too much A 

New York ham dealer com-
plained through his state con-
gressman and the heat was on. 

Last year, a tax official turned 
up to investigate and made it 

clear that this sort of thing 

would have to stop. He told all 
exhibitors to be sure to get state 

tax certificates, collect the tax, 
and pay it. Again, some of the 

PLAIN LANGUAGE DEADLINE EXTENDED 

A last-minute effort by 73 Magazine, the ARRL, and others 
has resulted in a 60-day extension of the deadline for filing 
comments on the Plain Language Rules docket. You now 

have until August 21 to contribute your thoughts about PR 
80-729. 

We urge every club and repeater association to take a close 
look at the docket and then submit specific, constructive 

comments. If you would like to be a formal participant in the 
comment process, file an original and five copies. If you file 

an original and 11 copies, every Commissioner will see your 

remarks. Of course, the FCC will consider all comments, re-

gardless of the number of copies submitted. The important 
thing is to speak out before the August 21 deadline. 

Until October 21, the FCC permits you to file replies to com-

ments received by August 21. The difficulty lies in obtaining 

copies of the many comments the Commission has received. 
One good way to obtain these comments is to contact the in-
dividuals who filed them. For more details about the FCC's 
activities, call the Office of Consumer Assistance at (202)-632-
7000. 

dealers collected the tax ...and 
didn't pay it. The New York ham 

dealer, feeling that this gave his 

competitors an undue advan-

tage...the tax collections be-
ing pure profit...complained 
again through his congressman. 

When the tax people and the 
police showed up at the peak of 
the hamf est, the committee 

went into hiding and offered no 
help or advice. The only state-
ment, issued hours later, was to 
the effect that the committee 
had no position on the tax one 

way or the other. The situation 
was one of total confusion. 

The media got the word, and 

television teams soon arrived, 
causing a fast exit by the police 

and tax people. The threats of 

arrest warrants were apparently 
just scare tactics...and of 

questionable legality. Exhibi-
tors would have done best, it 

turned out, to just keep on sell-

ing. Losses in sales have been 

estimated at about a quarter of 
a million dollars. 

Just to make things even 

worse, security at Rochester 
was poor and many exhibitors 

found themselves made misera-

ble by thieves. Some were work-

W2NSD ON-THE-AIR 

SCHEDULE 
AUGUST, 1981 

8:00-11:00 PM EDT 

4 15m-20m RTTY 

11  20m-40m Phone 

18  15m-20m CW 

25  15m-20m Phone 

Look for us in the first 25 

kHz of the General por-

tion of each band. We'll 
be on the higher frequen-
cy band first. 

ing in teams to distract dealers 
while an accomplice grabbed 

equipment. One dealer lost 
three HTs ... from the back of 

his exhibit booth! 

MILLER HASSLE WON'T QUIT 

The dumping of Miller as a 

director of the ARRL and the 
naming of his opponent, Metz-

ger, without the benefit of even 
counting the votes, has upset 

hams in Indiana considerably. 

We published some letters on 
the subject and I'm told by some 

of the 73 team which was at 

Dayton (nine of us were there) 

that a chap claiming to be a 
lawyer for Metzger came by the 

booth yelling and threatening to 

sue us over the letters. He ap-

parently came across loud and 
obnoxious. 

If this chap is representative 
of Metzger, the division is in for 
a most interesting time. I don't 

envy them. More information 
has been promised on the de-
tails, but from everything I've 

heard it is a clear-cut case of the 

ARRL wanting to get rid of a di-
rector who was asking too many 

questions. The smear of Miller is 
continuing. Insignificant things 

are being blown up out of all pro-
portion to try to justify the char-
acter assassination of Miller. 
Pity. 

DAMNED GOVERNMENT 

Many of us expect to see the 
federal government react about 

the same as the states to a re-

duction in funds: Cut the most 
important and visible services 

first, protecting the bureaucrats 
to the last. It is nice that Reagan 

has put out a call for the public 
to blow the whistle on govern-

ment waste, bad management 

practices, and fraud. If you've 
run into any such, you might 

send word to Howard Messner, 
Office of Management and Bud-

get, Room 10208, New Executive 

Office Building, Washington DC 
20503. 

It appears as if there is going 

to be a try at getting the govern-
ment out of the large-scale print-
ing business, too. That'll be a 
relief. 

PETERBOROUGH DAYS 

"Our Town," as Peterborough 
is called as a result of being 
used as the role model for the 
play of that name many years 
ago, is having an all-out bash on 
August 6-7-8th, and you're in-

vited. 
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Miniaturized, 5 memories, memory/band scan 

rk- /730 
The TR-'7730 is an incredibly compact, 
reasonably priced. 25-watt, 2-meter FM • 
mobile transceiver with five memories, 
memory scan, automatic band scan. UP/ 
DOWN manual scan from the microphone, 
and other convenient operating features. 

TR-7730 FEATURES: 
• Smallest ever Henwood mobile 
Measures only 5-3/4 inches wide. 
2 inches high. and 7-3/4 inches deep, and 
weighs only 3.3 pounds. Mounts even in 
the smallest subcompact car, and is an 
ideal combination with the equally com-
pact TR-8400 synthesized 70-cm FM 
mobile transceiver. 
• 25 watts RE output power 
Even though the TR-7730 is so compact. 
it still produces 25 watts output for 
reliable mobile communications. HI/LOW 
power switch selects 25-W or 5-W output. 
• Five memories 
May be operated in simplex mode or 
repeater mode with the transmit fre-
quency offset ±600 kHz. The fifth 

memory stores both receive and transmit 
frequency independently, to allow opera-
tion on repeaters with nonstandard splits. 
Memory backup terminal on rear panel. 
Memory scan 
Automatically locks on busy memory 
channel and resumes when signal 
disappears or when SCAN switch is 
pushed. Scan HOLD or microphone PTT 
switch cancels scan. 
• Extended frequency coverage 
Covers 143.900-148.995 MHz in 
switchable 5-kHz or 10-kHz steps, allow-
ing simplex and repeater operation on 
some MARS and CAP frequencies. 
• Automatic band scan 
Scans entire band in 5-kHz or 10-kHz 
steps and locks on busy channel. Scan 
resumes when signal disappears or when 
SCAN switch is pushed. Scan HOLD or 
microphone PTT switch cancels scan. 
• UP/DOWN manual scan 
With UP/DOWN microphone provided. 
manually scans entire band in 5-kHz or 
10-kHz steps. 

• Offset switch 
Allows VFO and four of five memory 

frequencies to be offset ±600 kHz for 
repeater access (or to be operated 
simplex) during transmit mode. 
• Four-digit LED frequency display 
Indicates receive and transmit frequency 
during simplex or repeater-offset 
operation. 
• S/RF bar meter and LED Indicators 
Bar meter of multicolor LEDs shows. 
relative receive and transmit signal levels. 
Other LEDs indicate BUSY. ON AIR. and 
REPEATER offset. 
• Tone switch 
Activates internal subaudible tone 
encoder (not Kenwood-supplied). 

Optional accessories: 

• MC-46 16-button autopatch (DTMF) 
UP/DOWN microphone 
• SP-40 compact mobile speaker 
• HPS-7 fixed-station power supply 

More Information on the TR-7730 and 
TR-8400 is available from all authorized 
dealers of Trio-Kenwood 
Communications, Inc.. 
1111 West Walnut Street. 
Compton, California 90220. 

Synthesized 70-cm FM mobile rig 

TR-18400 
• Synthesized coverage of 440-450 MHz 
Covers upper 10 MHz of 70-cm band in 
25-kHz steps, with two VF0s. 
• Offset switch 
For ±5 MHz transmit offset on both VFOs 
and four of five memories, as well as 
simplex operation. Fifth memory allows 
any other offset by memorizing receive 
and transmit frequencies independently. 

• DTMF autopatch terminal 
On rear panel, for connecting DTMF 
(dual-tone multifrequency) touch pad (for 

accessing autopatches) or other tone-
signaling device. 
• Ill/LOW RE output power switch 
Selects 10 watts or 1 watt output. 
• Virtually same size as TR-7730 
Perfect companion for TR-7730 in 
a compact mobile arrangement. 
• Other features similar to TR-7730 
Five memories, memory scan, automatic 
band scan (in 25-kHz steps). UP/DOWN 
manual scan. four-digit LED receive 
frequency display (also shows transmit 
frequency in memory 5). S/RF bar meter 
and LED indicators, tone switch, and 
same optional accessories. 

KEN W OOD 
... pacesetter in amateur radio 

Specifications and prices are subject to 
change without notice or obligation. 
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To do our part in the celebra-

tion, we're going to have a wide 

selection of back issues of 73 

available for the taking ...plus 
ham gear and parts collected by 
me over the last 40 years. We 

have to make room for a new 
magazine and that means I've 

lost my ham equipment storage 

rights. Pick 'em over and watch 

my stifled sobs as you walk off 

with my treasures. 

The town will be having a lot 
of special events, including a 

circus on the 6th, a muster on 
the 8th, a relatively short mara-

thon race, sports tournaments 
in tennis, swimming, softball, 

and volleyball, a book sale, 
square dancing, a bluegrass 

band, kite flying, an antique 

show. .there's no end to it. 

Add to this your chance to 
visit (and perhaps operate from) 

the W2NSD ham shack, the 

growing 73 publishing offices, 

Instant Software, etc. You may 

not believe what resources and 

people it takes to bring you this 
magazine every month. 

Our Town is one of the most 

beautiful in New England and it 

is situated in one of the most 

remarkable little valleys in the 

country. One visit and you'll see 
why New Hampshire is one of 

the fastest growing states in the 
country. Remember that we 

have no sales taxes, so when 

you shop you pay the actual 
retail price for everything. 

If you can arrange for a few 

days in New Hampshire, you 
should include a visit to the 
White Mountains, about 100 

miles north of Peterborough. 
You may want to stop off in War-

ren and see the Morse Museum. 

From there you are a short drive 
to Franconia Notch and the 

amazing Flume, the Foot Basin, 

and the first North American 

tramway on Cannon Mountain. 

If you have some time and like 

to climb around, you might want 

to visit Lost River, right near 

Franconia Notch. Or you might 

want to join the multitudes who 
have climbed Mt. Washing-
ton...or at least take the cog 

railway to the top. The last time I 

climbed the mountain I took the 
train back down. 

So, if you and your family are 
within driving distance of lower 

New Hampshire, you might plan 
on getting up here in early 

August to see us... and to get 
in on some of the fun of Peter-
borough Days. We monitor 
147.54 when you're in the area. 

This is a mecca for famous 
writers and artists, so you may 

be bumping elbows with people 

who stay at our MacDowell col-
ony, such as Leonard Bernstein, 

or some of the well-known local 
residents, such as Ed Land. You 

never know who you are going to 
see in the A&P. 

One of the highest mountains 
in southern New Hampshire is in 

Peterborough, complete with a 

road to the top. Bring a good HT 

or mobile rig and see how many 
repeaters you can kerchunk 

from there. I've often gotten up 
there in the early mornings and 

made contacts all the way down 

to Washington DC. Long Island 
is a snap. This is where the big-
effort VHF contesters gather. 

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

"Honey, I know you're talking to DX. . I've put dinner on hold.. just tell me 
when you're ready to eat!" 
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ICOM Presents the 

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

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

quencies. 
• Priority channel. 

important frequency. 
Monitor your most 

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

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

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

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

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

holds memory when attached. 

Actual Size. 
(Clip this actual photo out and try it in your car.) 
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A fresh idea! 
Our new crop of tone equipment is the freshest thing growing 
in the encoder/decoder field today. All tones are instantly 
programmable by setting a dip switch; no counter is required. 
Frequency accuracy is an astonishing ± .1 Hz over all temper-
ature extremes. Multiple tone frequency operation is a snap 
since the dip switch may be remoted. Our SS-32 encode only 
model is programmed for all 32 CTCSS tones or all test tones, 
touch-tones and burst-tones. 
And, of course, there's no 
need to mention our  , 4, • TS-32 
1 day delivery and 
1 year warranty. 

C O M SPEC 
IC -107 

SS-32 

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

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

Frequencies Available: 

Group A 
67.0 XZ 91.5 ZZ 118.8 2B 156.7 5A 
71.9 XA 94.8 ZA 123.0 3Z 162.2 5B 
74.4 WA 97.4 ZB 127.3 3A 167.9 6Z 
77.0 XB 100.0 1Z 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: TOUCH-TONES: BURST-TONES: 
600 697  1209 1600 1850 2150 2400 
1000 770  1336 1650 1900 2200 2450 
1500 852  1477 1700 1950 2250 2500 
2175 941  1633 1750 2000 2300 2550 
2805 1800 2100 2350 

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

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

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

VISA 



Wild Turkeys 1, FBI 0 
another foul-up from the feds 

Editor's Note: Some portions of the FBI reports in this article may appear to our readers to be confusing, incomplete, and/or disjointed. They 
appear that way to us, too. 

Photo A. The jamming transmitter in the sagebrush, enclosed in a black-painted first-aid 
box. Wires lead to the plastic-wrapped, buried batteries. 

I. I. Howard WA7UDO 
3119 Smith 
Boise ID 83703 

W hat do the FCC, FBI, 
jamming transmit-

ters, and coyote hunters 
have to do with each other? 
Read on and you will soon 
come to know. 
On December 2, 1979, a 

low-power jamming trans-
mitter (less than 0.1 Watt) 
was placed in a remote area 
near Boise, Idaho. The 
transmitter consisted of a 
VHF Engineering transmit-
ter strip with a quarter-
wave antenna attached to 
sagebrush. The transmitter 
was located in such a way 
that detection in the Boise 
Valley was made difficult. 
The transmitter output 

was set on the input of our 
local club repeater (146.22-
146.82) located on a high 
mountain peak just north of 
Boise. Since the repeater 
was located around other 
commercial radio and TV 
transmitters, I assumed, as 
others did, that a birdie was 
locking the repeater up and 
timing it out, rendering it 
useless. 
Since I am a pilot, I 

thought one way to locate a 
signal on the input to the 
club repeater would be to 
jump into the airplane and 
do some looking with han-
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OMNI-C has what it takes to filter the 
crowds. To narrow the Amateur Radio 
world right down to the particular signal 
you want. The selectivity, sensitivity, dy-
namic range and operational features 
you need to cut any crowd down to size. 
Tailored i-f response. OMNI is equipped 
with the potential for seven response 
curves to handle any listening situation. 
Standard filters include an excellent 8-

pole 2.4 kHz crystal ladder filter and, in 
addition, a 150 Hz active audio cw filter 
with three ranges (450, 300. 150 Hz). 
Optional filters include 1.8 kHz 8-pole 

crystal ladder ssb filter, 500 Hz 8-pole cw 
filter, and 250 Hz 6-pole cw filter. 
Front panel switches put any optional 

filter in series with the standard filter for 
up to 16 poles of filtering for near ulti-
mate skirt selectivity. 
Four i-f response curves for ssb and 

three for cw. That's response tailoring, 
that's crowd control. 
Optimized sensitivity and dy-
namic range. The OMNI sen-
sitivity range of 0.3 µV typical 
(slightly less on 160 & 80M) 

dB0 "Hang" AGC for smoother action. 
WWV reception on the 10 MHz band. 

10  Digital readout in two colors, red for 
20  the 5 significant places, green for the 6th 
30  digit (100 Hz). Instant recognition. 
40  Separate receiving antenna capability. 

Switch receiver to a common antenna for 
STANDARD 
.2 4 kHz 
SSP FILTER 

50  transceive or separate receive-only an-
60  tenna; the system also acts as receiving 
70  p o i . antenna by-pass with an instant break-in 

linear amplifier or transverter. 
"S"/SWR meter, electronically switched. 
200 watts input, all bands, with 50-

100  ohm load. 5 year pro-rata warranty. 
lb  o  100% duty cycle on all bands up to 20 
120  minutes. Full RTTY and SSTV power. 

Built-in VOX and PTT with front panel 
controls. 
Built-in phone patch jacks for easy in-
terface 
Built-in zero-beat switch for spotting the 
exact frequency of a DX station. 
Built-in adjustable sidetone volume 
and pitch. 
Adjustable threshold ALC, op-
timum power for driving a lin-
ear. Provides means of 

combines with a 90 dB dy working into a high SWR. 

namic range to provide  Filters Th C e an ideal balance that will 
handle any situation 
from copying a weak 
signal  half  way 
'round the world to 
keeping the next-
door kilowatt 
from muscling 
in. And a PIN 
diode switched 
18 dB attenua-
tor is included 
for extra insur-
ance against 
overload. 
More crowd-
handling fea-
tures—and all 
standard 
equipment. 
Built-in notch 
filter. To drop 
out unwanted 
signals or car-
riers.  Tunable 
from 200 Hz to 3.5 
kHz, with a 50 dB 
notch depth. 
3-mode, 2-range 

offset tuning. To put 
you where the others 
aren't and where the elusive DX is. Move 
just the OMNI receiver, or just the trans-
mitter section, or the entire transceiver, 
±500 Hz or ±4 kHz. For complete free-
dom of frequency movement to get away 
from the crowds. 
Built-in noise blanker for those times 

when your noise-generating neighbor is 
crowding your receiver. Filtered to han-
dle the big signals easily. 
2-speed break-in. When QRM or 

QRN is heavy, switch to "Slow.- Use 
"Fast" for instant, full break-in for enjoy-
able rag-chews or stalking DX. 
OMNI-C features stand out in any 
crowd. 
All solid-state—from the pioneer, Ten-
Tec. 

DYNAMIC 
LIMIT OF 
TEST. 
EOUIPME 

OPTIONAL 
0.5 kH1 
DWI  • 

kHz 0  1  2  3  4  5  6  7 

OMNI/SERIES C I-F RESPONSES 
WITH STANDARD AND 
OPTIONAL FILTERS. 

The Rig That 
Crowd Front panel control of 

linear or antenna. The 
rear panel bandswitch 
terminals control relays 
or circuits in step with 
front panel band-
switch. 
Auto matic 
sideband se-
lection plus re-
verse. 
Low distortion 
audio, less than 
2%; a Ten-Tec 
trademark. 
Clean signal, 
exceeding FCC 
requirements. 
High stability 
over wide tem-
perature and 
voltage excur-
sions. 
Built-in speak-

!!  er, compres-
sion-loaded: in 

bottom of cabinet. 
Plug-in circuit boards 
for fast easy service. 
12-14V dc power for 
easy mobile use. 

Full complement of accessories: 
Model 280 Dual Primary AC Power Supply. 

$169: Model 255 Deluxe Power Supply/Speaker 
Combo, $199. Model 243 Remote VFO, $189 
Model 215 PC Microphone, $34.50: Model 
214/234 Microphone/Speech processor. 
$39/$139: Model 645 Dual Paddle i(eyer. $85. 
Model 670 Single Paddle Keyer. $39: Model 227 
Antenna Tuner, $79: Filters $55 ea. 

Made in the U.S.A. 

Model 546 OMNI-C transceiver $1289 

Get out of the crowds with OMNI-C. See 
your TEN-TEC dealer or write for details. 

•  • "• • k 0  .• 
• 

. TC0 

• 

TEN-TEC 
dB 
0 

10 - 

20 • 

30 

40 - 

50 

6°  •  0  a a 
Hz  Fs gEsai   

NOTCH FILTER PERFORMANCE 
ADJUSTED TO 1 kHz POINT. 

All 9 hf bands—only crystals are needed 
for 18 and 24.5 MHz bands. 
Broadband design for instant band 
change without tune-up or danger of 
damage to the final amplifier. Another 
Ten-Tec original. 

DMILC 
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FEDERALSUREAUCKINVESTIGkriom 

Burins the period from December 6, 1979, through 
January 11, 1980, a survey was conducted by Special Agents 
of the Federal Bureau of Investigation at all known outlets 
in the Boise, Idaho, area, in an effort to determine if any 
purchase was made or a radio crystal operating on the 
frequency of 146.82 megacycles with negative results.  A 
similar survey was conducted at all known outlets in the 
Boise, Idaho, area of Ray-O-Vac multiple ignition batteries 
to determine if the identities of any per..hs 7.:rchasing 
such batteries dur'ng the pertinent period could be 
identified.  This survey also net with negative results. 

The evidence obtained from the Blacks Creek 
Summit, including the first-aid kit housing the transmitter, 
along with the batteries, wire, wire antennas and plastic 
sheet protecting the battery, were submitted to the Federal 
Bureau of Investigation Laboratory by communication dated 
January 8, 1910. 

By communication dated June 13, 1980, the 
Latent Fingerprint Section of the Federal Bureau of Investi-
gation, Identification Division, advised that there were no 
latent prints of value present or developed on any of the 
specimens submitted.  On the same date, the Federal Bureau 
of Investigation Laboratory report advised that tool mark 
examinations on the submitted items bore very limited tool 
marks, which were not sufficiently characteristic to determine 
the tool type and were of no value for identification purposes. 

By Federal Bureau of Investigation Laboratory 
report dated April 11, 1980, the Federal Bureau of Investi-
gation Laboratory advised that the ends of the white nylon 
string attached to the transmitter submitted to the Federal 
Bureau of Investigation Laboratory for examination were 
not suitable for matching purposes.  The report also stated 
that the black paint utilized to cover the JOHNSON AND 
JOHNSON first-aid kit housing the transmitter could not 
be specifically identified with a particular source. 

By Federal Bureau of Investigation Laboratory 
report dated May 21. 1990, the Federal Bureau of Investi-
gation Laboratory advised that the transmitter Submitted to 
the Federal Bureau of Investigation Laboratory for examina-
tion was apparently a factory made circuit board and various 
electronic components, which function as a transmitter.  The 
device appeared to have been modified to some extent 
before being installed in a JOHNSON AND JOHNSON first-aid 
kit with a bare wire antenna and COAX wire power cord.  When 
the transmitter ...ns connected to the two Ray-O-Vac multiple 
ignition batteries in series, the transmitter transmitted 
a frequency of approximately 146.22 megahertz.  The report 
went on to advise that the crystal in the transmitter was 
marked in part "146.22" and bore the manuf-cturer's name, 
"ICON."  No type 'Sr Serial Number were not,-! ,n the crystal, 
circuit board or other components of the device.  The 
Federal Bureau of Investigation Laboratory advised that 
ICON was believed to be the name of a Japanese manufacturer, 
whose parts are carried by many dealers. 

The Federal Bureau of Investigation Laboratory 
report went on to advise that the two six volt multiple 
ignition batteries were both tested to be functioning 
and applied adequate voltage to operate the transmitter. 

On June 23, 1980, the facts of this case were 
discussed with Assistant U. S. Attorney4"-- 7---------- 1110 
District of Idaho, Boise, Idaho, and he advised that this 
matter was not suitable for prosecution in U. S. District 
Court.  He stated that the violation was at best a technical 
violation, and the statute to be applied to this violation 
was designed to protect the Civil Defense Communications 
Network from acts of espionage to subvert their defense 
capabilities, and since this matter appeared to have involved 
a dispute between two different amateur radio clubs and 
particular individuals, he did notsfeel this matter was 
suitable for prosecution in U. S. District Court.  For 
this reason, he recommended that this violation be referred 
to the Federal Communications System for whatever adminis-
trative action they would deem appropriate. 

Fig. 1. Summary report of FBI actions. 

die-talkies. So, on Decem-
ber 4, another radio ama-
teur and I departed Boise in 
search of the signal which 
was locking up our club 
repeater. I was confident 
that the signal was emanat-
ing from the hill where the 
repeater was located 
—probably among those 
commercial transmitters 
with thousands of Watts of 
power. 

Wrong. The 
creased as we 
southeasterly 

signal in-
flew in a 
direction, 

reaching its full strength 
about 20 air miles southeast 
of the repeater site. 

That evening, in dark-
ness, I and two other mem-
bers of the club returned to 
the site and made a ground 
search with just a handie-
talkie. The lack of passable 
roads, snow, and darkness 
made our efforts in locating 
the transmitter unsuccess-
ful, but the following eve-
ning, with the aid of snow-
mobiles, better DF equip-
ment, and with others, in-

././ ./1.. .  1/24/80 

sA  • .../1 accompanied r--- =  
JIM HOWARD, and    to the vicinity of Blacks 
Creek Summit in Ada County,  Idaho.  The purpose of tho 
trip was to attempt to locate the transmitting device 
jamming the receiver emerited by the Boise County Amateur 171  
Radio Club, of which&   )HOWARD, and 
members.  The trip was iado to a parking lot located 
near the Summit of the Blacks Creek Road in a four-wheel 
drive vehicle owned.- -/ 

From there, utilizing a hand-held direction 
finder and two snowmobiles, the transmitting signal 828 
traced from the parking lot to an area located near the 
Arrow Rock Dam Access Road.  This access road is located 
down the hill a short distance from the Summit on the 
north side of the Summit.  The access road to the Arrow 
Rock Dam leaves the Blacks Creek Road in a westerly direction. 
From there, it winds around through the sagebrush hills 
and according to a sign just off the Blacks Crê k Road, 
this access road dead ends at the Arrow Rock Dam. 

Utilizing the snowmobiles, the group traveled 
to a high point on the road where the direction finder 
pointed to an area on a knoll from which a strong radio 
signal was originating.  Subsequent examination of that 
area located a transmitter tied to 2 sagebrush and attached 
by a wire to two Ray-O-Vac six-volt multiple ignition 
batteries buried in the ground.  The transmitter was 
housed in a Johnson and Johnson auto travel first aid kit 
box, which was painted black and sealed from the weather. 
The Ray-O-Vac six-volt batteries were protected by a piece 
of plastic and covered with dirt. 

At the time this transmitter was located, JIM 
HOWARD had in his possession a walkie-talkie radio set at 
the frequency for the jammed transmitter.  When the 
batteries were removed from the transmitter, the receiver 
immediately came on the air. 

The transmitter, the antenna, the string used 
to hang the transmitter, the wire attached to the batteries, 
and the batteries, were secured as evidence and removed 
from the hill. 

12/5/79 

SA 177,"'   

Boise, Idaho 

ana tts contellIt  not 1,3 De 4.11 .0. , , J, ••111 V 4U. 

8T #52-5826 
nr 
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0, ,f,t•   12/10/79 

Fig. 2. Special Agent's investigation report of actions on 
December 5. 

cluding a local agent of the 
FBI, we returned to the site. 
Within about 20 minutes 
the transmitter was located, 
and it was taken off the air 
by the FBI agent. He said 
the transmitter and bat-
teries would be sent to 
Washington DC for a 
thorough evaluation. 

Unknown to us, the FBI 
staked the site out the fol-
lowing day and apprehend-
ed two local radio amateurs 
apparently returning from 
the site where the transmit-
ter had been hidden. It was 
reported by the agents that 
their tracks led directly to 
the sagebrush in which the 
transmitter was hung. The 
two hams denied having 
any knowledge of the hid-
den transmitter and said 
they were only coyote hunt-
ing. 

The wheels of bureaucra-

cy began to turn. We waited 
and waited for reports from 
the FBI on materials sent to 
tb lab. The FBI was unable 

k the evidence recov-
to those persons ap-

prehended at the site. 

On June 25, 1980, the FBI 
discussed the case with the 
Assistant US Attorney, Dis-
trict of Idaho. He recom-
mended that this violation 
be referred to the Federal 
Communications Commis-
sion for whatever adminis-
trative action that they 
deemed appropriate. After 
we heard this news, I made 
an attempt to obtain a copy 
of the FBI report under the 
Freedom of Information 
Act. After the exchange of 
several letters and a long 
wait, I got copies of FBI 
reports on September 15, 
1980. The entire matter was 
now in the hands of the real 
Paper Tiger—the Federal 
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The amp with clout... 
and the tuner to handle it. 

Heathkit,SB-221 2kW Amplifier has the power 
to punch your signal through. Rugged Eimac 
3-5001s deliver 2000 watts PEP and load to 1 
kW in on bcth CW and RTTY. A broad-band, pre-
tunec pi-input delivers maximum efficiency with 
extremely low distortion over the 80 to 15 meter 
spectrum. And now there's a tuner to put that 
power to et icient use. 

Heathkit SA-2060 Deluxe Antenna Tuner 
puts you in complete control with continuous 
tuning in the 160 to 10 meter spectrum. Built-in 
dual wattmeter/SWR bridge makes tuning a 
snap Bypass switch automatically disconnects 
tuner for dirnmy load or beam. It's a super tuner. 

• 

the U 

Heathkit 

Build-it-yourself and save. Find out how easy 
it is to Duild it yourself and how much you can 
save. Send today for the latest free Heathkit 
Catalog or pick one up at your nearby Heathkit 
Electro lic Center.* 

.-303 
Send for free catalog 
Write to Heath Company. Dept. 011.804 
Benton Harbor, MI 49022 
In Canada, contact Heath Co., 1480 Dundas 
Highway East, Mississauga. Ontario, LRX 2R7. 

I Visit your 
Heathkit Store 

• •C1, Heathkit products are 
displayed, sold and serviced 

at Heathkit Electronic 
Centers • in major cities in 

S and Canada. See your telephone 
white pages for locations. 

'Units of Verttechnology 
Electronics Corporation in the U.S 
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tig. 3. Special Agents' report of actions on December 6. 

PIDERAL BUREAU OF INVESTIGATION 

and stopped by the Agents.  At that time, the occupants of 
the vehicle were identified.  The driver of the vehicle 
presented his Idaho driver's,license .and .identified himself 
as  _ ), Idaho. 
The description obtained from his driver's license is as 
follows: 

1•••••mtwe    

SA r OSA  

.- - mwee...mm.  1/25 /80  

Bali r1 7 777 7 71 " a:'   Ind  V id  
tablished an observation point near a knoll a short dis-
tance from the Blacks Creek Summit where the radio trans-
mitter had been located on the previous day.  The purpose 
of this observation was to determine if the individuals who 
were responsible for placing this transmitter device would 
return to that location when the radio discontinued trans-
mitting on December 5, 1979. 

This observation was maintained from 800 a.m., 
until 3:00 p.m., on December 6, 1979.  The site of the ob-
servation point enabled the Agents to observe the north 
slope of Blacks Creek Summit and any vehicle traffic passing 
over that Summit could be readily observed. 

At approximately 11:00 a.m., an older model 
pickup was observed traveling down the icy Summit Road in 
a northerly direction.  The vehicle continued on out of 
sight and wig not again observed until approximately 1:00 
p.a.  This was the only vehicle observea in the area 
during the time of the observation and the observation 
was discontinued at 3:00 p.m., in order for the Agents to 
return to their vehicle at the Summit of Blacks Creek 
Road and continue the observation. 

Both Agents walked from the observation point 
down the access road to the Arrow Rock Dam to the Blacks 
Creek Road.  While walking up the north slope of the 
Blacks Creek Road toward the Summit, a GMC pickup with • 
Camper was observed traveling down the slope toward the 
Agents.  The time of the observation was I:30 p.m.  Ob-
served on the vehicle was Idaho License  was 
designated as an amateur radio license.  The vehicle was 
Occupied by two white males. 

The ddver of the vehicle, who was wearing • 
beard, stopped the vehicle and asked the interviewing Agents 
if they needed assistance.  They were informed that the 
Agents' vehicle was at the top of the Summit and no 
assistance was required. 
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The Agents immediately returned to their ve-
hicle and proceeded down the slope to the Junction of the 
Black Creeks Road and the access road to the Arrow Rock 
Reservoir.  Observed parked approximately 140 feet in 
front of this access road was the vehicle earlier ob-
served.  Observation of that area located two sets of 
footprints in the snow that went directly from the pickup 
to the gate to the access road to the Arrow Rock Dam. 

The Agents followed these tracks up the path on 
the access road to a point where the tracks were lost. 
Due to the time involved in realizing that the two individuale 
had probably already ruched the site where the transmitter 
had been recovered, the Agents returned down the path to 
%There the tracks had earlier been lost and determined that 
the two individuals had taken • shortcut over the top of 
a knoll. 

The interviewing Agents then continued down the 
access road and positioned themselves at a point approxi-
mately 100 yant from where the access road joined the 
Blacks Creek Road.  While waiting for the two individuals 
to return, the Agents heard the engine in the pickup truck 
start and heard the truck drive away.  The Agents immedi-
ately returned to their vehicle and upon examining the 
tracks left by the vehicle, it was determined it had pro-
ceeded on north down the Blacks Creek Road toward the area 
of Prairie,  Idaho.  The Agents followed these tracks and 
at approximately 4:35 p.m., the pickup truck was observed 

Race  White 
Sex  Male 
Date of Birth  1,-___:- ---- - - ---- 
Height   5' 11"   
Weight  155 pounds 
Bair  Brown 
Eyes  Brown 
Social Security  
Account 

Driver's Li-  _ - 
Cerise 

IT 852-S828 - 3 - 

The occupant of the vehicle was identified by 
driver's license and by oral statements aiN, •  - 

Boise, Idaho.  His driver's license 
described him as follows: 

Race 
Sex 
Height 
Weight 
Bair 
Ryes 
Date of Birth 
Selective 
Servte Number 
and Idaho 
Driver's 
License 
Number 

White 
kale 
8' 
lie pounds 
Brown 
Brown . ,-,-----) 

The driver of the vehicle, 
acknowledged that the viiicle belonged to 

him and he gave 10th Agents permission to look in the cab 
of the pickup and in the camper 
that time it was determined tha 
his pickup which was set at the 
megacycles. 

e pickup.  At 
ad a radio in 

y of 6.820 

A, lie 

Observed in the camper area of the pickup was 
a Super 48 Preco wet battery, which had been installed 
on a battery charger and was in the process of being 
charged. 

-  0 
After the identification was made, the Agents 

returned to the scene where the pickup had been parked 
and at that time the footprints were back tracked from 
the pickup to a point north of where the vehicle had been 
parked over a large bank and up the hill toward the sight 
where the transmitter had been located on the previous 
day.  The Agents followed these tracks which were the 
only tracks observed in the snow in that area.  The tracks 
went together for z short period and separated.  One pair 
of tracks was north of the other and went over several 
deep slopes and continued on to the exact location where 

ST 852-5826  - 

the transmitter had been located on the previous day. 
The other set of tracks were followed to a point where 
they Joined the access road to the Arrow Rock Dam and 
continued on where they met the other pair of tracks and 
continued to the spot where the transmitter had been lo-
cated. 

Both of these pairs of tracks made a distinct 
pattern in the snow and in the mud, making them easy to 
follow.  A rough sketch was made of the track design, 
which matched the design on the soles of the boots worn  
by r --  77 -) and  at the time they were identi-
fied. 

, 
Copies of the sketches of the two footprints 

are attached. 

Communications Commis-
sion. 

I called the Portland Of-
fice of the FCC and they 
said there wasn't much they 
could do with this case. I 
was told that if I wasn't 
satisfied with their actions I 
should contact my Con-
gressman or the head of the 
FCC Investigations Division 

in Washington DC. After 
many, many calls to the 
FCC in Washington, they 
finally informed me that 
the evidence that was 
presented to them in FBI 
reports was extremely 
weighty but circumstantial. 
A staff member of the In-
vestigations Division in-
formed me that the FBI 
probably had apprehended 

those individuals responsi-
ble for the act. 
In essence, the FCC sug-

gested that they could not 
take actions against the in-
dividuals since it was not il-
legal to be apprehended at 
the site of the jamming 
transmitter. I asked what 
circumstances might en-
able them to prosecute. 
They informed me that if 

the individuals had picked 
up the transmitter, that 
would have been sufficient 
evidence. In other words, 
had the FBI left the trans-
mitter and the individuals 
had picked it up, then that 
might have been sufficient 
evidence. 

I wonder. 

Had those individuals 
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allegations.  it was determined that irtmommi p 
selling this equipment purchased at surplus properties 
for a profit.  Once the allegations had been confirmed, 
the organization was completely disbanded by the Governor. 

7-..:====jhad no idea the Goverr.,m -ould take such 
drastic actie-,  but assumed that he -ould only stop members 
free that organization from buying tas surplus property 
and selling it at a profit.  At the time this club was 
disbanded by the Governor, he was severely criticized by 
the membership and did make several enemies at that time. 

j explained the jamming of their repeater 
being experienced at this time as follows: 

On December 2,  1979,  the repeater located on 
Chaeffer Ttutte stopped functioninn at approximately 11:00 
a.m.  At that time he was listening to his radio aid beard 
the signal come on and run three minutes.  After three 
minutes,  the signal dropped off because that was the time 
of the setting of the timeout timer. c.;  _  ?.that 

s this meant the repeater was either stuck or was  ing 
jammed. 

On Monday, December 3,  1979, he went up to 
Deer Point with three other members of his club 

sPdC   
  On arrival at the site, he reset the 

timer and the signal came back on the repeater.  The sig-
nal stayed on for three minutes and again timed out. 

-  ;Pthat meant there was a signal input into the 
receiver and lacking a directional finder to locate this 
signal input, he returned to Boise,  Idaho. 

The following day,  December 4,  1979,  at approxi-
mately 2:00 p.m., he and JIM HOWARD rented a plane at 
GEN AIRLINES and flew over the site with a direction finder 
and found the transmitting signal was coming from Blacks 
Creek Summit, approximately  17 miles from the transmitter. 
They over flew the Summit and the meter on the receiver 
pinned straight down, confirming the general location of 
the transmitter on the Summit.  From the air, he could see 
snowmobile tracks in the area. 

BT #52-5826 

7( 

Later that night, he returned to the area of  1 
the Blacks Creek Summit with  "land JIM HOWARD.  t7 / 
They walked to the Summit witn a direction linder and again 
located the general site of the transmitter, which was 
north by east of the Blacks Creek Summit.  They were re-
ceiving ten signal strength units on their direction finder, 
which was the maxmum reading indicating a very strong sig-
nal.  This direction finder and the strength of the signal 
would place the proximity of the transmitter very close. 

that from the strength of the 
signal,  it would indicate to his that the transmitter 
should have a large storage battery.  He also believed the 
transmitter would have an 11-foot beam antenna. 

---,said that their radio eeuipment transmitted f) 
at 146.82 megacycles and received at 146.62 megacycles. 

C-----.--- 71 palso explained that if he and JIM HOWARD  t)7; 
had not rented the aircraft to try to locate the trans-
mitting device, he did not believe the equipment they had 
available to them would have alloyed them to find the  lo-
cation because of the lack of access to any of the land 
between where the transmitter was located by the aircraft 
and the location of the repeater.  It would have involved 
an almost impossible task of walking through the area be-
tween Blacks Creek Summit and the site of the receiver with 
a direction finder, a distance of  17 miles.  For this 
reason, he did not believe that the persons who installed 
the transmitter believed that it could ever be found. 

Be also said that the transmitter was placed in 
a location where it could not be detected from the Boise 
Valley because the signal was originating from an area 
over a hill, which blocked out the possibility of it being 
transmitted into the valley.  For this reason,  the fre-
quency utilized by their club was blocked out without any 
detectable signal coming in on the radio.  It was only 
after they went up over Blacks Creek Summit that they were 
able to pick up any signal on that frequency and under 
normal circumstances, and without the use of the airplane, 
they would have  1,;u-ed the transmittin: device jamming 
their receiver wsuid have been located so:..ewhere near 
Chaeffer Butte. 

been apprehended with the 
transmitter in hand at the 
site, the story could have 
been very, very similar: 
"We were only coyote hunt-
ing and found this device 
tied to the sagebrush." And 
as the scenario unfolded, I 
could perhaps have expect-
ed a similar reply from the 
Federal Communications 
Commission: "It is not 

unlawful to be apprehend-
ed at the site of a jamming 
transmitter while coyote 
hunting and stumbling 
across a device of unknown 
nature." 

In conclusion, I believe 
that the Federal Communi-
cations Commission, in an-
other classic case, has 
shown its unwillingness to 

Photo B. The transmitter in the first-aid box. 

FEDERALeuRfau0FINVLSTIGATION 
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, driver of a GMC  be  t,""kt. 
pickup  bearing Idaho license  o was stopped by 
the interviewing Agents on the Blacks Creek Road, was ad-
vised of the identity of the interviewing Agents and the 
mature of the inquiry. 

r " furnished the following information: 

He advised that he was in that area withe =1 
  to look for a place to hunt.  When asked what  , 
sort of game he was interested in, he stated that they  ro 
were going coyote hunting. 

denied having any knowledge at all about 
an illegal transmittinq device that had been placed on a 
hill near the Blacks Creek Summit and in explanation for 
the reason why he was observed on a hill at the exact lo-
cation where this illegal trahsmitter had been removed on 
the previous day,  he commented that he was just  :,11awing 
a lot of tracks, and he wanted to see what had been going 
on.  He continued to say that he knew nothing about the 
illegal transmitter. 

.-___,._. __2  stated that the GMC pickup and camper 
driven by him was owned by him and the Idaho State motor 
vehicle license,C=_____), were his call letters since he was 
a licensed amateur radio operator. 

')gave the interviewing Agents permission 
to look into the cab of his truck and  into the camper area 
and when the Agents found a Super 48 Preco battery in the 
camper area of his truck,  he Mated that he had always 
carried the battery in a cabinet area of the camper and 
it needed charging. 

At the conclusion of the interview,t _  _   
was asked his destination,  and hestated that he planned to 
go on to Prairie,  Idaho, area and back through Mountain 

Home. 
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41 6111.111 . .. was also asked to display the soles of 
his boots and upon observation of the design on the sole, 
it appeared to be the same design on the tracks earlier 
Observed by the interviewing Agents,  along the access 
road to the Arrow Rock Dam. 

Fig. 4. Report on FBI interview with first coyote hunter. 

do its job. After a year of in-
vestigation and several hun-
dred dollars spent by local 
radio amateurs, and prob-
ably thousands of dollars 
spent by the government 

(FBI, FCC, etc.), the efforts 
of many were brought to an 
end by the FCC and their 
do-nothing attitude. 
All reports and observa-

tions should end with a 
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C"r "... •". .4.. "5 an occupant of the GMC pickup 
bearing Idaho license  1) which was stopped on the 
Blacks Creek Road by tile interviewing Agents, was advised 
of the identity of the interviewing Agents and the nature 
of the inquiry.  He, thereafter, furnished the following 
Information: 

In response to a question as to why he and t: 7 71 
were in the exact location where a jamming trans-

mitter device had been located on the previous day, he 
stated he did not know anything at all about this trans-
mitter and explained his reasons for being in that area 
as looking for a place to hunt.  He was asked specifically 
why he went to the exact location where the transmitter 
bad been located and he responded by saying he went on that 
bill because he saw all the tracks and commented that it 
"looked like a war had been going on." 

  continued to deny having any knowledge 
at all about the transmitter being placed on that hill and 
when he was interviewed concerning the location of this  61 
illegal transmitting device, he stated that he believed 

'was trying to get him in trouble.  When asked who 
  he_resnonded by saying, "He's an ass hole!" 

He also said - had accused his earlier of stealing 
molar panels and had tried to get his in trouble at that 
time, 

was asked to 
boot to the interviewing Agents 
hie foot up and it was observed 
bad • design with the letters, ' 

Z7------ T halso advised 
amateur radio operator. 

1' display the sole of his 
and at that time he turned P° 
that the sole of his shoe 

that he was a licensed 

11 M 01.1.1ww . 
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Fig. 5. Report on FBI interview with second coyote hunter. 
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Photo C. The batteries for the transmitter. 

recommendation, and I 
have mine. In light of what I 
have seen as inaction and a 
do-nothing attitude on the 
part of the FCC, and to join 
with the efforts of many to 
bring about a streamlining 
of our government to re-
duce its overall cost, I sum-
marily advocate Congres-
sional action to eliminate 

the Federal Communica-
tions Commission from 
among the many branches 
of our government. If not, 
then at least the elimination 
of the enforcement division 
within that agency because, 
by its own admission, it 
prosecutes very, very few of 
the cases brought before 
it.IN 

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

ALL BANDS INSTALLED  Exceptional Dynamics 
AND OPERATING , 160 thru 10  Noise Floor-132dBm 

including WARC bands  3rd order intercept  15dBm 

CW output 
pulse shaping 
—hard or soft 

Sophisticated 

Nome Blanker 

RTTY 
VOX 

Speech 
Processor 

Optional CW 
Narrow Crystal 
Filter 

Fast 
break-in 

(OSK) 

Fully variable  Built-in 
AGC decay  VSWR meter 

Dual 8-pole filters 
1 4 1 shape factor 

-6 to -100d3 

Jack for 
separate 

receive antenna 

RE IF Gain 

Controls 

DUAL 
ultra stable 
PTO s 

True Passband 

Tuning with 
width and position 
indicators 

CUBIC ASTE10 103 
Paezenve 
U.00 lEconamw - 
Mary Agmarkula 

(1 1 Soo" 

The Cubic ASTRO-103 expands 
on the highly acclaimed ASTRO-
102BXA with the addition of the 
most asked for features—RTTY, 
an input connector for a separate 
receive antenna, and of course, 
ALL BAND coverage from 160 
through 10 meters, including the 
new bands at 10, 18 and 24.5 
MHz. All bands are operating 
now, nothing to buy later, and of 
course W WV is covered. 

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

The ASTRO Family 

C U BI C C O M M U NI C ATI O N S 
A member of the Cubic Corporation family of companies 

305 Airport Road, Oceanside, CA 92054 (714) 757-7525 
70 
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Amateur Communications using Space Age Techniques 

The best 2 meter 
multimode mobile 
on the market today, the 
IC-290A has features to make 
multimode mobile a snap. 2 VFO's, 
5 memories, priority channel, memory and 
band scanning, squelch on SSB, selectable AGC and N 
and RIT. Touchtone  encoding provided with HM-8 
microphone standard. 

6 meter mobile 
at its best with the 

IC-560, a multimode 
mobile transceiver for working 

FM repeaters or sideband simplex, 
local or DX, 3 memories, 2 VFO's, scanning, 

squelch on SSB. 

Sensible 
and affordable, the IC-22U 
offers simplicity with ease of operation. 
Easy to use push buttons for up and down 
tuning. 800 channels at the push of a button. 
4 MHz coverage. EX-199 optional remotable 
frequency selector. 

2112-116th Avenue NE, Bellevue, WA 98004/3331 Towerwood Drive, Suite 307, Dallas, TX 75234 
011) IC OM 

'.11 .latrd specification. are appriisimate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emiwions. 



Peter S. Carr WB3BQO 

329 Little Avenue 

Ridgway PA 15853 

Sailplanes on Six 
these thermal-hunting hams 

have an edge on the competition 

W hat, besides a ham-
fest, would get a 

ham out of bed at the crack 
of dawn to drive a hundred 
miles to stand around in 
dew-soaked grass with 
eighty or ninety other peo-
ple? An R/C (radio control) 
sailplane contest, that's 
what! One contest in partic-
ular draws a very large turn-
out of these types to Faus-
town Park just outside York, 
Pennsylvania. It's the Lan-
caster Area Soaring Soci-
ety's annual two-day meet 
which is held the first week-

end after the Fourth of July. 
The pilots' meeting be-

gins at nine sharp as the 
Contest Director outlines 
the flying task for the day. 
The "task" is the routine 
which each contestant and 
his plane will perform. This 
day, they will launch, drop 
the towline, and then fly the 
plane for exactly ten min-
utes before landing it in-
side a twenty-five-foot-di-
ameter circle, right-side up 
and with no parts shed. 
Sound easy? 
The aircraft are separat-

Jeff Carr W83CXC launches his Pierce Paragon sailplane at 
the 1980 League of Silent Flight Regionals. At age 16 his 
score was second highest overall and tops in Junior class. 
(The tow line is too fine to see.) 

ed into four classes. Scale 
ships are miniature replicas 
of full-size planes, right 
down to the pilot figure and 
instrument panel. Planes of 
less than 100-inch wingspan 
have two classes, one for 
ships with just rudder and 
elevator controls and the 
other for ships using spoil-
ers — which are like air 
brakes. The fourth group is 
called "Unlimited" because 
any plane with any number 
of controls and a wingspan 
of over 100 inches may 
compete in it. 

After the pilots' meeting, 
the contestants break up 
and return to their planes to 
check them over before be-
ing called up to fly. Usually, 
a group of hams will gather 
to chat about the weather 
conditions, which repeater 
they used while driving to 
the Park, or the new FM R/C 
radio that one of them will 
be using. Hams usually 
make up about ten percent 
of all of the contestants, yet 
they manage to wind up 
near the top of the heap 
when the scores are 

With the US Air Force Museum in the background, Peter 
Carr W838Q0 holds his 12-foot-wingspan Craftaire Sailaire 
sailplane at the 1980 A.M.A. Nationals Contest. 
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A REVOLUTION IN CONVENIENCE 
DAIWA announces an all-new lineup of high-quality amateur radio innovations. 

Cross-Needle Meters 
CN-520 / CN-540 / CN-550 
DAI WA cross-needle precision is now avail-
able in a compact case, Get forward power. 

reflected power and SWR readings at a 
single glance—from a meter that fits any-

where! 

CN520 - Frequency: 1 8-60MHz • Power range: 
Forward 200r 2kw, Reflect 40/400 watts • Detection 
Sensitivity: 40 watts minimum • Accuracy: .10'0 at 
full scale • Dimensions: 72W x 72H x 95D m m 

CN540 - Frequency Range: 50-150MHz • Power 
Range: Forward 20 200 watts. Reflected 4, 40 watts. 
Detection Sensitivity: 4 watts minimum • Accuracy: 
• 10.0 at full scale • Dimensions: same as CN-520 

CN550 - Frequency Range: 144-250MHz • Power 
Range: Forward 20 200 watts. Reflected 4,40 watts• 
Detection Sensitivity:4 watts minimum • Accuracy: 
.10". at full scale • Dimensions: same as CN-520 

Active Audio Filter AF-306 
By electronically filtering unwanted signals, 
the AF-306 gives you clean, distinguishable 
copy. Featuring its own internal speaker, 
the AF-306 Active Audio Filter is easy to in-

stall, easy to operate. 

1116,11 MINt VOLTIFIR  I M E M 

• t • NNW. 

0  C )  C 

' - m oo col Mt  I  Oft , 

Input: 2 ov (4v max ) • Output power: 1 watt  8 
ohms • Distortion: less than 2' o • SiN ratio: better 
than 50dB • Low Cut Filters: 400Hz. 800Hz. 1100Hz • 
High Cut Filters: 1100Hz. 1600Hz. 2500Hz 

Automatic Antenna Tuner 
CNA-2002 

Leading the way in convenience is the 
Daiwa CNA-2002 2.5 kW (PEP) Automatic 
Antenna Tuner. Cross-Needle Metering and 
opti mu m matching in under 45 seconds 
make it the perfect compliment to any state-
of-the-art amateur station. 

Frequency range: 3.5-30MHz including WARC 
bands • Tuning Time: less than 45 seconds • Power 
rating: SSB - 2 5kW PEP. CW - IkW (50"oduty). AM - 
500 watts. RTTY. SSTV - 500 watts • Output Imped-
ance: 15-250 ohms (unbalanced) • Dummy Load: 
100 watts 1 minute (installed) • Metering Ranges: 
Forward power - 20 200,2000 watts. Reflected 
power - 4 40,200 watts. SWR - 1 1 - infinity • Power 
requirements: 11-16vdc (“, 200ma 

Manual Antenna Tuners 
CNW-518 / CNW-418 

The serious amateur wants to achieve the 
best antenna match possible. That's why 
DAI WA offers two manual antenna tuners 
that maxi mize power transfer—and offer 
cross-needle metering as well. 

CNW-518 - Frequency range: 3 5-30MHz including 
WAR C bands • Power rating: 1kw CW (50". duty) • 
Output Impedance: 10-250 ohms (unbalanced) • 
Insertion loss: less than 5 dB 

CNW-418 - Same as above except - Power rating: 
200 watts CW 

UHF/VHF Mobile Antennas 
Premiu m quality, high-gain design Special 
tilt-over feature for added convenience. 

Gutter Mount DA500 - Gain: 2 dB at 146MHz. 5 5dB at 440MHz • 
Length: 960m/m • Dual Band 

DA100 - Gain: 4 1dB • Length: 1.360m, m • 146MHz 

D A200 - Gain: 5 2dB • Length: 1.870m,rn • 146MHz 

IrrAMI CIII 858 E. Congress Park Drive 
COMMUNICATIONS Centerville, Ohio 45459 

U S Agents for these Daiwa products.  Dealer inquiry invited. 

Infrared Cordless Microphone 
RM-940 

DAI WA ingenuity is also evident in the AM-
940. an Infrared cordless mobile micro-
phone system. Audio and transmit, receive 
switching are carried on a safe infrared 

beam. Experience the freedom of cordless 
mobile operation. Ask your Daiwa dealer for 

a demo today! 

Microphone: Electret Condenser type • Continu-
ous Operating Time: 5 hours minimum • Charging 
time: 8 hours max • Usable Distance: 3 5 feet - 
microphone to sensor • Power requirements: Co, 
troller - 138 vdc  Microphone - 25 vd, . 
30 ma 

Speech Processor RF-670 
DAI WA innovative think, I  ; led to the devel-
opment of the RF-670 Photocoupler Speech 
Processor. Its unique design gives your sig-
nal the boost it needs to cut through 
bothersome ORM. Get RE-type processing 
performance with the RF-670's economic 
photocoupler design. 

Clipping Level: 20dB max • Frequency response 
300-3000Hz (-10dB) • Clipping Threshold  • 
than 2mV at 1kHz • Bandwidth: 2400Hz at 
down • Distortion: less than 3°o at 1kHz. 20dB c I . • 
Output level: 40mV max • Mikeimp.: 600-50k oh:.  • 
Power requirement: 13 5v (u) 60ma • Dimensions 
n0 x 25 x 93 rn rn 

GM500 - Frequency Range: 1 8MHz-500MHz • 
Power Rating: lkw • Dimensions: 86W x 54H x 37D 

DAI WA 
451 

Amateur Radio Innovations 



Bill Melske, a ham who hails from the New York area, 
launches his Craftaire Viking of 3-meter wingspan. 

counted. This is because 
they are better prepared. 

As each ham is called to 
the launch area to fly, he 
collects his transmitter 
from the Impound Table. 
(All transmitters remain im-
pounded except when in 
use in the contest, avoiding 
jamming through acciden-
tal use.) It carries two col-
ored streamers on its anten-
na; one color is black, de-
noting a six-meter operating 
band, and the other color 
shows which frequency it 
uses in that band. Also, 

most hams use a Thermic 
Sniffler, a telemetry system 
which senses temperature 
changes (indicating thermal 
currents) and radios them 
to the pilot. This rig oper-
ates in the low end of the 
two-meter band. The use of 
the six-meter uplink and 
two-meter downlink is 
restricted to hams with a 
Technician or higher-class 
license. 
At the launch area, the 

ham connects his plane to 
the towline by a hook 
mounted on the bottom of 
the fuselage. He then 

Joe Bertin WD8PRG operates a winch-line retrieval system 
which returns the towline to the launch area for another 
launch. 

Don Goodwin WA2FRO puts his 100-inch-span Aquila on 
the tow line. The plane carries a Thermic Sniffler and is 
guided by an R/C rig on 53.3 MHz. 

moves up to the winch unit 
and steps on a foot switch. 
This engages a motor and 
drum assembly which 
winds in the towline and 
tows the plane into the air. 
At "top of the launch," 
about five- to six-hundred 
feet up, the line is dropped 
by radio command and the 
line falls to earth for the 
next launch. Meanwhile, 
the plane banks away to 
begin its search for lift. 

Without finding a ther-
mal, most sailplanes will fly 
no longer than about three 
and a half minutes. Finding 

these thermals is the basis 
of the contest, and the 
pilot's ability to locate and 
gain maximum height from 
each thermal is what the 
game is all about. A thermal 
is an invisible column of ris-
ing air which originates just 
above the earth. 
A dark area such as a 

parking lot, farm field, high-
way, or the roof of a build-
ing absorbs more heat than 
its surroundings. This heat 
is passed to the air just 
above it and the air begins 
to rise. As this bubble of 
warm air rises, cooler air is 
drawn in to replace it and to 

Dave Burt of Indiana, Pennsylvania, adjusts the controls of 
his original design "Penn-Fli" 12-foot-span sailplane. 
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right operational features  In Amateur Radio 
plus the right options, and 
the right price for today's  F 
economy—just $549  or A Long Time 
Low power or high power, 
ARGOSY has it. Now you 
can enjoy the sport and 
challenge of QRPp 
operating, and, 
when you need it, 
the power to stand 
up to the crowds in 
QRM and poor 
band conditions. 
Just flip a switch to 
move from true 
QRPp power with 
the correct bias 
voltages to a full 
100 watt input. 
New  analog 
readout design. 
Fast, easy, reliable, 
and efficient. The 
modern new 
readout on the 
ARGOSY is a 
mechanical de-
sign that in-
stantly gives you all significant figures 
of any frequency. Right down to five 
figures (-± 2 kHz). The band switch 
indicates the first two figures (MHz), 
the linear scale with lighted red bar-
pointer indicates the third figure 
(hundreds) and the tuning knob skirt 
gives you the fourth and fifth figures 
(tens and units). Easy. And effi-
cient—so battery operation is easily 
achieved. 
The right receiver features. Sen-
sitivity of 0.3 µV for 10 dB S+N/N. 
Selectivity: the standard 4-pole 
crystal filter has 2.5 kHz bandwidth 
and a 2.7:1 shape factor at 6/50 dB. 

The right design — for all the right 
reasons. In setting forth design pa-
rameters for ARGOSY, Ten-Tec engi-
neers pursued the goal of giving 
amateurs a rig with the right features 
at a price that stops the amateur 
radio price spiral. 
The result is a unique new trans-

ceiver with selectable power 
levels (convertible from 10  H 
watts to 100 watts at the flick 
f  switch), ri  with the o a    a g  
right bands (80 through 10 
meters including the new 30 
meter band), a rig with the 

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

ere s a Concept 
You Haven't See 

Low Price. 

New TEN-TEC 
$549 

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

0005Y 

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

needed, with LED indicator. 
Automatic normal sideband 
selection plus reverse. Nor-
mal 12-14V dc operation 
plus ac operation with op-
tional power supply. 
The right styling, the right 
size. Easy-to-use controls, 
fast-action push buttons, all 
located on raised front 
panel sections. New meter 
with lighted, easy-to-read 
scales. Rigid steel chassis, 
molded front panel with 
matching aluminum top, 
bottom and back. 
Stainless steel tilt-
up bail. And it's 
only 4" high by 
91/2 " wide by 12" 
deep (bail not ex-
tended) to go any-
where, fit any-
where at home, in 
the field, car, plane 
or boat. 
The right acces-
sories—all front-
panel switchable. 
Model 220 2.4 kHz 

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

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

Hz cw filter $55; Model 224 Audio 
cw filter $34; Model 223 Noise 
blanker $34; Model 226 internal Ca-
librator $39; Model 1125 Dc circuit 
breaker $10; Model 225 117/230V 
ac power supply $129; Model 222 
mobile mount, $25; Model 1126 lin-
ear switching kit, $15. 

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

11 STENEVIERVILLE TENNESSEE—TE C '317116C2 
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STOP IN 
SPILLOVE I 
You may be losing up to half the available 
output from your vertical gain antenna 
because of RF spillover. The amazing 
AEA lsopole with unique decoupling 
design, virtually eliminates RF spillover 
and can help you multiply your power 
in all directions on the horizon relative 
to an ideal half-wave dipole, or end-fed 
non-decoupled "gain" antennas. 

CALL TODAY 

BRITT'S 
2-way Radio Service 

2508 North Atlanta Road 
Belmont Hills Center 
Smyrna, Georgia 30080 
Phone (404) 432-8006 

AEABrings you the 
Breakthrough! 

ii 

be heated itself This results 
in a column of air which 
leans over and drifts down-
wind while going up. 
Since all this is invisible, 

the only way a pilot can tell 
if his plane is near one is to 
watch its movements. A 
sudden change of direction 

=I M 

or wobbling of the wings 
means that the plane has 
entered the turbulent air 
around the thermal. If the 
plane is some distance from 
the pilot, identifying and 
staying with the thermal 
can be difficult. Hams have 
a better way. Their Ther-

Gene She/key from Scottdale, Pennsylvania, gets some help 
to launch his scale-mode/ Schweitzer sailplane. It is an 
11-foot span, 6 1/2 -pound flying weight craft complete with 
pilot figure and full interior. 

mic-Sniffler rigs send an 
audio tone of about 850 Hz, 
which indicates steady 
flight. When the plane 
enters a thermal, the tone 
rises—at a rate determined 
by the degree of the change 
in altitude. All else be-
ing equal, the higher the 
tone, the faster the plane 
will go up. If the plane hits a 
downdraft (colder air), a 
much lower tone alerts the 
pilot to steer away toward 
better air. By listening to 
the tone, the pilot can find 
a thermal, center the plane 
in it, and keep it centered as 
the thermal drifts down-
wind. This is obviously far 
more efficient than guess-
ing from a thousand yards 
away. 
Having worked the ther-

mal for the required time, 
the sailplane is then flown 
back to the landing area. 
This part of the flight is very 
important and can add ten 
to fifteen percent to the 
pilot's total score. The land-
ing circle has a length of 
tape nailed down at its 
center point, and scores are 
marked on it from 100 in 
the center to zero at the 
end. The plane must land as 
close to the center of the 
circle as possible, and the 
score is read where the tape 
touches the plane's nose. 
Each pilot will fly four 

flights like this during the 
day. Because there are only 
seven R/C frequencies for 
non-hams, there is a long 
wait between rounds for 

those without an amateur 
ticket. Hams, on the other 
hand, have five R/C fre-
quencies in the top of the 
six-meter band, and since 
there are fewer hams, this 
makes the wait between 
rounds much shorter for 
them. As the best lifts occur 
between 10:00 am and 2:00 
pm, being able to choose 
when to fly is an added ad-
vantage for the ham. 
At a large contest such as 

the one at York, the flying 
isn't completed until late 
afternoon, at which time 
the awards and trophies are 
passed out. It should be no 
surprise that hams take 
home a large share of the 
hardware. By using their 
electrical and mechanical 
skills to prepare the aircraft 
and their license privileges 
to operate them with confi-
dence in the uplink control 
and efficiently through te-
lemetry, they are well pre-
pared, and scores show it. 
They also have the satisfac-
tion of knowing all about 
their radios as well as their 
aircraft; they haven't just 
assembled store-bought 
items and made them work 
together in harmony. 
The road home is made 

shorter by the chatter on 
the area repeater about 
missed landings, new 
model designs, better 
radios, and the feeling that 
win or lose, you have en-
joyed the companionship 
of a great bunch of 
people. IN 

Gerry Zeigenfuse from Eastern Pennsylvania flies his Pierce 
Paragon on six meters at the 1980 contest at York. 
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The Supernova Station Organizer 
in this project, four into one will go! 

F. T. Marcellino W3BYM 
13806 Parkland Drive 

Rockville MD 20853 

t was on Roanoke Island, 
located near the Outer 

Banks of North Carolina, 
where I first met Dick 

Schultes WB2PEF from 
Cherry Valley, New York. 
Dick had brought his HW-8 
plus tuner and bridge with a 
box of coaxial cable and 
antennas for a week of ham 
camping on the island. 
Being thoroughly satis-

fied with the simplicity of 
operating the HW-8, I pur-
chased one for my own 
camping usage. However, 

Photo A. The completed Supernova. 
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instead of WB2PEF's multi-
ple-box station, I wanted 
just one additional box hav-
ing as many conveniences 
as possible. 
Thus, the Supernova was 

created. This device has 
four functions which en-
hance the operation of my 
QRP station. It contains an 
ac power supply, keyer, 
transmatch, and swr bridge. 

The keyer circuit uses the 
Curtis 8044 chip which is 
suitable for portable oper-
ation and readily adapts to 
a set of paddles. 

The rf department was 
planned for use with a 
40-meter half-wave dipole, 
center-fed with 50-Ohm co-
axial cable. Multiband op-
eration on 20 and 15 meters 
is aided by a built-in trans-
match combined with a 
unique swr bridge. 

Front-panel controls in-
clude a speed control for 
the keyer and a spring-re-
turn toggle switch for key-
ing the rig during tune up. 
The FWD and REV selector 
and sensitivity controls are 
located under the swr in-
dicator. The opposite side 
of the panel contains the 
voltmeter and power ON 
control, giving a well-bal-
anced professional appear-
ance to the panel. 

The cabinet for the proj-
ect was retrieved from my 
junk box and measures 8" 
X 4-1/2" X 4". The front 
panel and inner chassis 
were fabricated from scrap 
sheet aluminum. The trans-
match and swr bridge were 



shielded within a 3" x 4" 
X  5" minibox provided 
with a removable top sec-
tion. The bottom section at-
taches to the inner chassis 
using sheet-metal screws. 
Rf input and output con-
nectors plus a wing-nut 
ground terminal are mount-
ed to the side of the bottom 
section. This bottom half of 
the minibox was modified 
by removing the front side 
to provide panel clearance 
for the transmatch and swr 
components. 
The inner chassis was 

constructed with a rear-
apron dimension of 7/8", 
which is sufficient to ac-
commodate the various 
rear-mounted parts. These 
included: two 1/4" phone 
jacks for the keyer input 
and output, a twisted pair 
of #16 AWG wires 24" long 
with battery clips, fed 
through a 3/8" grommet for 
storage-battery operation, a 
DPDT toggle switch wired 
in parallel for selecting 
either battery or ac opera-
tion, and another twisted 
pair of the same size and 
length terminated with the 
HW-8 power connector. 
Next in line are the two 
fuses, one for protecting 
the battery circuit and the 
other the ac circuit. Finally, 
the input ac wires enter the 
apron through another 3/8" 
grommet. It was a tight fit, 
but I felt that all of these in-
puts and outputs plus other 
components were impor-
tant to maintain complete 
control and flexibility from 
my QRP station. 

For travel purposes, the 
three power cords can be 
coiled and stuffed into the 
back of the unit between rf 
box and the power trans-
former. In addition, the XYL 
contributed to the effort 
with a set of custom-made 
covers using some old 
towels. A close color match 
to the HW-8 was obtained 
by spraying the cabinet 
with #204 Ford-green 
engine enamel and the 
front panel with DS-GM 
#283 pastel green. These 

Photo B. Rear view of the Supernova. 

paints are available from 
your local automotive-
parts outlet. 

Power Supply 

The ac power supply is a 
standard circuit using a 
12.6-V ac at 1.5-A trans-
former and a full-wave rec-
tifier. With the capacitor-
input filter, the input volt-
age to the LM340-15 regula-
tor is about 17.6 V dc, giv-
ing a voltage differential of 
2.5 V dc across the regula-
tor. During keying periods, 
the voltmeter shows a 
steady indication very near 
15 V dc. For good regula-

tion and minimum ripple, a 
large amount of capacity 
was required, as shown in 
the circuit diagram. 
The plus 15-V dc regulat-

ed voltage is connected to 
the rear-panel selector 
switch. Notice that the volt-
meter is wired to the arm of 
the switch. This allows 
monitoring of either the ac-
supplied 15 V dc or the 
storage-battery voltage. 

Keyer 

I'm accustomed to using 
a set of paddles in my 
shack, so I made this a re-
quirement for my QRP rig. I 

chose the Curtis 8044 chip 
because of its compactness 
and low operating power. 
See Fig. 1. 
Since the HW-8 has its 

own sidetone generator, 
there was no need to use 
the 8044's generator circuit. 
Therefore, pins 11, 12, and 
13 were not used. The sup-
plied data sheet showed 
Vdd max to be 10 V dc. This 
presented a small problem 
since I would be using 
either 12 or 15 V dc. A one-- 
Watt, 8.2-V dc zener and a 
series resistor provided a 
simple solution. 
The output of the 8044 

DOT 

114 

5744 

6.2V 
ZfNER 

1.7 

CR5 
16914 

5000 

22µF 
35V 

)i. 

2 

1006 3 

5F.':14 100K 

5 

6 

DASH 

c1,74 914  

TO PIN • 16 

(•8 2V) 

CR6 
15914 

6 

3 
6044 

006  500 

10 

5006 
WIG 

106 

113K 

TO P.S. (4(2 016.15V) 

OUT PUT 
 • TO 
MW - B 

 cNPN 

SI 
SPRING 

TUNE  \ RETURN 
TOGGLE 

t  15  

SPEED 
5-50 WPM 

Fig. 1. Keyer circuit. 
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Photo D. This view of the swr bridge shows the main rf wire 
covered with black insulation. Notice the wire reversal on 
the lower winding. 

Photo C. This bottom view of Supernova shows the power 
supply components on the left and the keyer parts on the 
right. Across the bottom are the various inputs and outputs. 

drives an ordinary NPN 
transistor on the keying 
line. When either the dot or 
dash paddle is active, the 
collector of this transistor 
will transfer from 8.2 V dc 
to near ground potential 
thereby turning on the 
transmitter. Notice that on-
ly one keying wire is re-
quired to the HW-8. The 
other connection is sup-
plied by the power ground 
wire. 

The circuit for the keyer 
shows several diodes. Do 
not omit these diodes— 
they have a definite pur-

TRANSCEIVER e  

usoa 
•AN. 

pose. As stated in the Cur-
tis data sheet,  this chip 
uses CMOS technology; 
and although not stated in 
the data sheet, the device 
could be susceptible to 
electrostatic discharge 
(ESD). Admittedly, the 
level of zapping voltage 
may be higher than for an 
unprotected MOS device, 
but you nevertheless 
should exercise caution 
during handling. 

I recommend that the 
entire keyer circuit be fab-
ricated using all the diodes 
called for, and with all wir-

•I2 SOLID 

. a . 

ing to jacks and power sup-
ply completed, prior to 
inserting the 8044 into its 
socket. Photo C shows the 
parts layout which I used. 
The weight control is 
board-mounted and ad-
justable through a hole in 
the case bottom. 

When you are ready to 
install the chip, place the 
palms of both hands on the 
chassis. This will discharge 
any accumulated body 
charge and place you at 
the same potential as the 
chassis. Remember that 
after removing the chip 

••-•-••• 

FWD 

REV  IN34 

14  

00 
5000 

SWR 
50 0A 

150 Pf 

LI ANTENNA 

250 pf 

i2 VDC INPUT  lAMP 
• •  01.•  

110 ACV 
60 Hz 

• 

PWR, 
ON  IAMP 

001 

14) 1N4001 

17 6 VDC 121 
  470 eF 

35 V 
LM 340K - IS 

.12 

• 15 

i40° PF 

• 

T—  I  -T2 001 

POWER 
SELECTOR 

DC 

Fig. 2. Power supply, swr bridge, and transmatch. Ti uses two three-turn windings of #28 
enamel on a Fair-Rite Products #638MT-L core. Windings are laid on in the same direction. 
L1 consists of 30 turns of #18 enamel on an Amidon #T-106-2 core. 

from its black conductive 
foam, it becomes vulnera-
ble to ESD damage. 

Next, grasp the chip on 
its bare sides (never the 
lead sides) and install it in-
to the socket. These are 
relatively simple precau-
tions that could save your 
device from damage. Per-
sonally, I'd rather use a lit-
tle caution than mail an-
other sixteen bucks to Cur-
tis Electro. 

Swr Bridge 

The swr-bridge circuitry 
is a modification of a cir-
cuit which I've used in the 
past on some CB  equip-
ment. 2 All components are 
attached to a piece of perf-
board mounted in the rf 
box. The main rf conductor, 
a #12 AWG wire, is secured 
to the board and serves as 
the board mount when sol-
dered into the rf connector. 
See Photo D for details. 

This circuit requires two 
3-turn windings on a toroid 
core to form a transformer 
with the main rf conductor. 
Once the windings are 
phased properly, a SPDT 
toggle is used to transfer 
the indicator circuit from 
FWD to REV. Both windings 
are wound on the core in 
the same direction using 
#28 enamel-covered wire. 
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Phasing is done by reversing 
the two wires for the REV 
winding. The bridge com-
ponents were arranged in 
an orderly fashion with no 
great concern given to 
bridge symmetry. The 
bridge has been checked 
against my commercial swr 
bridge with no difference 
detected at QRP levels. 

Transmatch 

This circuit is a basic 
transmatch configuration' 
using a broadcast transistor 
transistor-radio dual capac-
itor, a standard single-gang 
capacitor, and a core induc-
tor. See Fig. 2. The inductor 
was constructed using 30 
turns of #18 enamel-
covered wire with 12 taps, 
spaced about every two 
turns. An air inductor could 
be used, but it would oc-
cupy considerably more 
space. The diameter of the 
completed core inductor 
approximated the size of 
the ceramic wafer on the 
rotary switch. This proved 
to be beneficial because 
after bending the switch 
solder lugs parallel with the 
wafer, wires from the 12 
taps slipped into the lugs. 
See (Photo E) for details. 

Operation 

The Supernova is simple 
to operate and, when com-
bined with the HW-8, the 
two units become insepar-
able. Whether in my home 
shack or in some remote lo-
cation, I have experienced 
a satisfaction that only a 
QRP operator could ap-
preciate. 
When placing my station 

on the air, I have found that 

time is saved by first tuning 
up the HW-8 into a dummy 
load on the band of my 
choice. With the swr bridge 
set to read reflected power, 
adjust the transmatch for a 
minimum indication. Use 
the sensitivity control to 
maintain meter deflection 
near midscale for these ini-
tial adjustments. For maxi-
mum transfer of rf power, 
use the least amount of in-
ductance while tuning for a 
1:1 match. 
When you have obtained 

the best possible match, 
switch to FWD and set the 
meter to full scale. While 
the transmitter is still keyed 
readjust the loading control 
on the HW-8. The power 
meter on the rig will peak, 
with simultaneous peaking 
of the swr meter, indicating 
proper rf coupling to the 
antenna. The sensitivity 
control may now have to be 
reduced somewhat to main-
tain the full-scale reading. 
The correct swr ratio can 
now be read when the 
switch is placed in the REV 
position. 

The Supernova has per-
formed better then ex-
pected. The transmatch 
loads the 40-meter dipole 
with near 1:1 ratios on 40, 
20, and 15 meters. In the 
evenings when 20 and 15 
are open, I can work from 
coast-to-coast with respect-
able signal reports. I have 
operated the two units from 
my 12-V dc storage battery 
or commercial power. The 
ability to transfer between 
power sources proved very 
convenient during unsched-
uled power outages. 
I designed the Supernova 

Component Sources 

Ti -#638MT-L, Fair-Rite Products, available for $1 and an 
SASE from William Vancura, 4115 35th Ave., Moline IL 

61265. 

L1 -#T-106-2, Amidon Associates, available for $1.50 plus 
$1.50 shipping. Amidon Associates, 12033 Otsego St., North 
Hollywood CA 91607. 

Keyer-On-A-Chip -#8044, Curtis Electro Devices, Inc., avail-
able for $14.95 plus $1.75 shipping direct from the factory: 
Box 4090, Mountain View CA 94040. 
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to enhance my HW-8 while 
keeping component cost at 
a minimum and operation 
simple. I believe these goals 
were satisfied, and hope 
I've contributed in a small 
way to the big thrill of QRP 
communication.• 
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Photo E. This top view shows the swr bridge on the left in 
the same box with the transmatch. The ac power supply 
parts are on the right side with two of the large filters. 
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Kenwood's TR-9000 
the multi-mode 2-meter rig 

that's making SSBers out of VHFers 

I f we had to choose one 
II word to describe Ken-
wood's TR-9000, a multi-
mode two-meter trans-
ceiver, that word would be 
flexible. In two months of 
use, we have put this rig to 
the test as an FM station at 
home, made it a mobile 
traveling companion, and 
used it to enjoy the fun of 
SSB mountaintopping. All 
this flexibility comes in a 
box that is no bigger than 
most conventional FM-only 
units. 

Tuning, Scanning, 
And Searching 

Each TR-9000 user will 
discover a favorite way to 

Ken wood's TR-9000. 

select operating frequen-
cies. You can use the main 
tuning dial, stepping across 
the band in 100-Hz, 5-kHz, 
or 10-kHz steps. The same 
thing can be accomplished 
with the up and down 
switches on the micro-
phone. If operating is con-
fined to a handful of fre-
quencies, then the memory 
channels may be preferred. 
There is even a special odd-
ball channel that allows 
you to use nonstandard re-
peater splits. 
Three types of searching 

and scanning can be used. 
"Autoscan" is an FM-only 
means of scanning the en-
tire band. If a signal is pres-

ent, the scanning stops and 
then restarts when the sig-
nal drops. Pushing either 
the hold switch or the PTT 
switch returns the rig to nor-
mal operation. The second 
kind of scanning is "free 
scan," in which the band is 
swept without stopping. An-
other version of free scan 
gives the user "search" ca-
pability in the SSB and CW 
modes. A 10-kHz segment is 
repeatedly searched in 
100-Hz steps. That way you 
will be aware if there is any 
activity on what might oth-
erwise be a dead band. 
The ten front-panel con-

trols devoted to frequency 
selection take some getting 

used to, but the remaining 
seven knobs are self-explan-
atory. They give you Rh, 
volume control, squelch, 
etc. 

Looking Inside 

Before giving the details 
of what we liked and dis-
liked about the TR-9000, it 
might be worthwhile to 
look at the rig's innards. 
There are eight circuit 
boards, filling almost every 
available square inch of 
space. The frequency selec-
tion and control blocks fill 
three of the boards. The ma-
jority of the remaining cir-
cuitry is found on the trans-
mitter and receiver cards. 
Three smaller boards hold 
the transmitter power am-
plifier, carrier oscillator for 
SSB/CW, and sidetone oscil-
lator. 

The TR-9000's flexible 
frequency selection stems 
from the use of a 6500-
based microprocessor sys-
tem. The magic takes place 
in one chip that contains 
the memory, central pro-
cessor, and much of the 
support circuitry. The mi-
croprocessor has sixteen 
data lines that drive the 
phase-locked-loop unit 
where the frequency syn-
thesis takes place. 

The contents of the mi-
croprocessor's memory are 
lost if the power is discon-
nected, requiring the user 
to reprogram his favorite 
frequencies. If the rig is 
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MORE PERFORMANCE FOR YOUR DOLLAR! 
COMPETITORS KNOW ABOUT TIa 

ISOPOL 
DO YOU? STUD 

ISOPOLE 144 
$49.95 

ISOPOLE 220 
$44.95 

MAST NOT 
SUPPLIED 

The IsoPole is building a st 
or performance. The Is 
large antenna pro 
popular VHF Bas 
couplers ( 
All I 

S • • . 
design and superi-

ady compelled another 
gn modification to his most 

vative IsoPole conical sleeve de-
esign advantages. 

aximum gain attainable for their respective 
ngle of radiation. Exceptional decoupling results 

uning  significant reduction in TVI potential. Cones offer 
r efficiency ver obsolete radials which radiate in the horizontal plane 

a d present an unsightly bird's roost with an inevitable "fallout zone" below. 
The IsoPoles have the broadest frequency coverage of any comparable VHF 
base station antenna. This means no loss of power output from one end of the 
band to the other, when used with SWR protected solid state transceivers. 
Typical SWR is 1.4 to 1 or better across the entire band! 

AEA ISOPOLE VSWR n FREQUENCY 

MO 130 HO 
FREQUENC, - .042 

Outstanding mechanical design makes the IsoPole the only logical choice 
for a VHF base station antenna. A standard 50 Ohm SO-239 connector is 
recessed within the base sleeve (fully weather protected). With the IsoPole, 
you will not experience aggravating deviation in SWR with changes in weath-
er. The impedance matching network is weather sealed and designed for 
maximum legal power. The insulating material offers superb strength and 
dielectric properties plus excellent long-term ultra-violet resistance. All 
mounting hardware is stainless steel. The decoupling cones and radiating 
elements are made of corrosion resistant aluminum alloys. The aerodynamic 
cones are the only appreciable wind load and are attached directly to the 
support (a standard TV mast which is not supplied) 
Operating on MARS or CAP? The IsoPole and IsoPole Jr. antennas will 

typically operate at least + 2 MHz outside the respective ham band without 
re-tuning. However, by simple length adjustment, the IsoPoles can be tuned 
over a wider range outside the ham bands. 
Our competitors have reacted to the IsoPole, maybe you should too! 

Order your IsoPole or IsoPole Jr. today from your favorite Amateur Radio 
Distributor. For more information on other exciting AEA products, contact 
Advanced Electronic Applica-
tions, Inc., P.O. Box 2160, 
Lynnwood, WA 98036. 
Call 206/775-7373  2 

Brings you the 
Breakthrough! 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. 

ISOPOLE 
144JR 

ISOPOLE 
220JR 
$39..9‘ 

MA-ST NOT 
SUPPLIED 

ISOPOLE 

450 

NOW AVAILABLE 
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Bottom view of the TR-9000. 

connected directly to a bat-
tery, the TR-9000's cornput-
er will keep operating even 
if the power switch is in the 
off position. This backup 
function consumes about 
2.5 mA, so the rig can be left 
in the car for several weeks 
without causing appreci-
able battery drain. Since 
the computer is always on, 
it is important that the radio 
be disconnected before the 
vehicle is jump-started or 
an external battery charger 
is used. 
A close examination of 

the TR-9000's schematic re-
vealed that cost-cutting 
measures had been held to 
a minimum when the rig 
was designed. Unlike some 
of the earlier all-mode two-
meter rigs, Kenwood's lat-
est whiz-bang box has sepa-
rate filters for SSB and FM. 
The dual-conversion receiv-
er for FM offers one level of 
selectivity, while the single 
conversion SSB/CW circuit 
has a narrower bandwidth. 
This allows you to have 
your cake and eat it, too. 

CW operation is en-
hanced by a "fast" agc 
that automatically returns 
to a slow constant when the 
rig is switched to SSB. A 
noise blanker is available 
for SSB or CW receiving 
and helps to reduce the 
plague of impulse ignition 
noise. Another SSB/CW-
only feature is the RIT, 
which offers as much as 1 
kHz of plus and minus off-
set. Transmitting on CW 

can be awkward since the 
T-R switching must be done 
with the microphone's 
push-to-talk switch or with 
a "standby" switch of your 
own devising. Accommoda-
tions for full or semi-break-
in CW operation are not to 
be found. 

The TR-9000's transmit-
ter circuitry features a pre-
set microphone gain for 
SSB operation. The alc and 
mike gain circuits are fac-
tory aligned for a "normal" 
voice and may need some 
tweaking by the operator 
who whispers or shouts into 
the microphone. Unfortu-
nately, the instruction man-
ual only shows where the 
controls are located—not 
how to adjust them. A rear-
panel connector is provid-
ed for FM operators who 
desire to use a touchtoneTm 
pad. An 8-volt supply is 
available at this connector 
when the rig is in the FM 
mode. 

The TR-9000's final pow-
er transistors provide 10 
Watts of output in the high-
power FM and CW modes 
and approximately 10 
Watts PEP out for SSB. The 
energy-saving low-power 
position reduces the output 
to slightly more than a 
Watt. Our tests showed 
these power levels to be 
consistent from 143.3 to 
148.7 MHz, allowing MARS 
and CAP coverage. 

Like other radios using 

____ L;.- 111 0 111111 .111 . 

lop view of the TR-9000. 

solid-state finals, the 
TR-9000 employs a protec-
tive circuit that reduces the 
transmitter's output power 
when the antenna is some-
thing other than a nominal 
50-Ohm load. Our tests 
showed that no appreciable 
power reduction occurred 
until the swr exceeded 2:1. 

The instruction manual 
that accompanies the 
TR-9000 is in keeping with 
the tradition of providing 
basic operational instruc-
tions and little else. The six 
methods of frequency se-
lection and searching are 
described with moderate 
clarity, but it takes several 
minutes of study and exper-
imenting to get the hang of 
things. The manual's text is 
supported by a number of 
drawings that show the do's 
and don'ts of installing the 
rig. Information about ser-
vicing is nonexistent except 
for warnings not to play 
with the radio's insides. A 
service manual is available, 
however. 

We previously noted that 
operating the TR-9000 in-
volves some compromises, 
especially in the SSB and 
CW modes. Perhaps an ex-
planation is in order. Until 
recently, multi-mode two-
meter rigs were scarce and 
expensive. VHF diehards re-
lied on receiver and trans-
mitter converters. This 
meant tying up an HF sta-
tion and dealing with ca-
bling and switching hassles. 

The benefits of this ap-
proach include a more so-
phisticated receiver and the 
opportunity to have VOX, 
variable mike gain, and sim-
ilar goodies. Which ap-
proach is better? That de-
pends on your needs. 

For 73 Magazine staffers 
who have a drive-up moun-
tain ten minutes away, the 
all-mode radio was the an-
swer. Most of the time it re-
sides in a mobile setup, be-
ing used on the local re-
peaters. When the two-me-
ter SSB bug hits, we toss a 
small beam into the car and 
head for the mountain. In 
no time flat, we are having 
a blast talking to SSB ops 
up and down the eastern 
seaboard. Future plans call 
for the TR-9000 to be 
pressed into service as part 
of an OSCAR satellite sta-
tion. We can't vouch for the 
rig's applications in weak-
signal work like moon-
bounce or scatter, but it 
does do a good job of meet-
ing our FM and mountain-
topping needs. 

Odds and Ends 

Several matching acces-
sories can accompany your 
TR-9000. The PS-20 is a 
12-volt power supply, good 
for 4.5 Amperes. A match-
ing external speaker, the 
SP-120, is a nice addition for 
fixed station operation, as is 
the system base, B0-9. It has 
a memory backup power 

Continued on page 101 
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O R DE R S A RE P OSTA GE PAI D 

C O D - VI S A - M A S T E R C H A R G E 

Alaska Microwave Labs 
4 3 3 5 E. 5 T H S T R E E T - D E PT. 73 
A N C H O R A G E. A L A S K A 9 9 5 0 4 

(9 0 7) 3 3 8- 0 3 4 0 

T R A N SI ST O R S 

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

NEC 64535 
NF 2 ODB MAG 15DB 

FT4 5GHZ  $3 Oti 
FT5 OGHZ  $4 UI 
FT5 OGHZ  $3 Lai 

FT5 OGHZ  53 50 
FT4 5GHZ  $3 2, 
FT4 5GHZ 
(rir 2 OGHZ  55 00 
FT8 5GHZ 
(o)2 OGHZ  514 00 

H OT C A R RIE R DI O DE S 

MBD101 
N04131 4GHZ 
HN-1 4GHZ 

UHF-MICRO 
NF 5 7508 
NF 6 5DB 

$1 50 
57 , 00 

C HI P C A PA CIT O R S 

1.2. 22 Ii 4 i b 43 10 18 
22. 27. 47. 100 120. 180. 
220 270, 330. 390. 470. 560 
680. 820 1K 1 2K, 1 8K 
3 91(  :ik ink 101IN 

TEFL ON CI R C UIT B OAR D 

APPROX 3 25'  5 0  010 
APPROX 3 25"  50  312 
APPROX  • 5 n • (16:,S 

FEE D-T H R U C APA CIT O R S 
1000 Pt SOLDER I YPE. 
470 PI SOLDER TYPE 

S 
$ 50 

D U AL G ATE 1111 0111FET 
RCA 40673  51 50 

G a As FET S 

MGF 1400 NF 2 ODB 
La) 4GHZ MAG 15DB 

MGF 1412 NF 0 8DB 
@it IGHZ MAG 18 DB 

C HIP RESI ST OR S 

$28 50 

SET OF 3 1% CHIP RESISTORS FOR 
50 OHM T NETWORK 3DB PAD  S6 00 

C OAX C ON N E CT O R S 

SMA Chassis Mount Square Flange 
SMA Chassis Mount Plug sq Flange 
SMA Chassis Mount Stop-line Tab 

SMA Plug tor RG-58 
SMA Plug tor RG-174 
SMA Plug tor 141 Semi-rigid 

$6 10 
58 SO 
$6 7' , 

$6 7' 

$6 
$3 9/. 

X B A N D C O M P O N E NT S 

GUNN SOURCE 10 525 GHZ 10. -5MW 
WR-90 WAVEGUIDE MOUNTING 

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

FILTER MIXER 8210 12 4GHZ 
WR90 MOUNTING 

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

WAVE GUIDE FLANGE WR-90 

53700 

S39 00 

$30 00 

$13 75 

SILV E R PLATI N G KIT 

Will plate Copper Brass Bronze 
Nickel Tin Pewter Gold and most 
white metal alloys 

RF C A BL E 

141 Semi-rogod Cable. Approx 24 DB 
Loss per WO  (cDOGHZ Price is per 
•i- inch max length I5 511 

Other length, Sy Cpf,' I 1 

PI ST ON T RI M MER S 
TRIKO 201-01M  3 1 8 pf 5 3 pi 1-8 ul  $2 50 

NO WeEllieNTY ON SEMI CONDuCIONS 

•0•1 JSC 

HI-Q BALUN 
• For dipoles yagis inverted 

vees & doublets 

• Replaces center insulator 

• Puts power in antenna 

• Broadbandecl 340 MHz 

• Small lightweight and 
weatherproof 

• 1 1 Impedance ratio 

• For full legal power and more 

• Helps eliminate TVI 

• With SO 239 connect , 

C̀f 

HI-0 

Bal m 

$10.95 Tr 

HI- Q A NTE N N A 

C E NTE R IN S UL AT O R 

Small rugged lightweight 

weatherproof 

Replaces center insulator 

-4  A ;  Handles full legal power 
and more 

$5.95 With SO 239  -• tor 

HI- Q A NTE N N A 

E N D IN S UL AT O R S 
Rugged, lightweight, iniec-

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 for 
• Guy wire strain insulators 
• End or center insulators lor 
antennas 
• Construction of antenna load 
mg cods or multiband traps 

DIPOLES 
WITH HI-0 

PRICE WITH  CENTER 

M OOEL  BANDS  LENGTH  HEO SALE M  INSULATOR 

D-80  80.75  130  $28.95  $24 95 
0-40  40.15  66  25.95  21.95 

D-20  20  33  24.95  20.95 
D-15  15  22  23.95  19 95 

D-10  10  16  22.95  18 95 

Shorlened dlpoi•• 

SD-80  80,75  90  31.95  27.95 

SD-40  40  45  28.95  24.95 

Petallel dipoles 

P0-8010  80.40,20,10,15  130  39.95  35.95 
PD-4010  40,20,10.15  66  33.95  29.95 

PD-8040  80.40,15  130  35.95  31.95 

PD-4020  40,20,15  66  29.95  25.95 

Dipole shorten..  only sa me as included in SO models 

S-80  80,75  $11.95 pr 

S-40  40  510.95 pr 

All antennas are complete with al-ITO Balun or HI-Q 
Antenna Center insulator. No. 14 antenna wire, cer-
amic insulators, 100 nylon antenna support rope (SD 
models only 50) rated for full legal power Antennas 

may be used as an inverted V and may also be used 
by MARS or SWLs. 

Antenna accessories -available with antenna orders 

Nylon guy rope 4504 test 100 feet  S3 49 
Ceramic (Dogbone Type) antenna insulators  70 pr 

SO-239 coax connectors  55 

All prices are postpaid USA 48 

Available at your favorite dealer or order direct from 

Va n  Dealer Inquiroes Invuted 

Gorden 
Engineering 

12 

BOX 21305, S. EUCLID, OHIO 44121 

'-lUSTLE 
HF MOBILES 
DELIVER 
FIXED STATION 
PERFORMANCE 
Hustler HF antennas deliver 
outstanding signal reports - 
wnerever you're mobile! 

Design your own HF mobile 
from a full selection cf top-
Quality; U.S.-made stainless 
s•eel ball mounts, quick dis-
connects, masts, springs, and 
resonators. You can cove' any 
6-to-80-meter band. Choose 
from medium or high power 
resonators with broadest 
bandwidth and lowest SWP for 
optimum performance on any 
band. Easy band change and 
garaging with Hustler's fold-
over mast, too. 

3275 North "B" AvenJe 
Kissimmee, Florida 32741 

Ask any horn - the be  HF 
mobiles on the road co-re 
f-orr: Hustler - still the 
Fiandard of performance. 

til) 
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Paul Crupp KA1LR 

73 Magazine Staff 

Butternut's HF5V-III Vertical 
this one really does work equally well 

in all directions 

T he trap vertical antenna 
is an oft-maligned 

radiator of rf, but, in truth, 
it has a few things going for 
it. It is ideal for the beginner 

The Butternut HF5V-III vertical antenna. 

who wants to sample the 
activity on all the bands 
without making his back-
yard look like the high-wire 
act at the circus or spend-

ing a lot of money. Properly 
installed, the vertical can 
even be reasonably effec-
tive! Truly, the trap vertical 
is not just for beginners. A 
roof-mounted vertical is of-
ten the only answer for 
hams with a shortage of real 
estate who crave 160-, 80-, 
and 40-meter operation. 
The low angle of radiation 
of a vertical has better DX-
catching potential than a 
dipole, and contesters have 
found the vertical to be ex-
cellent for checking activ-
ity off the back and sides of 
a directional array. Many a 
long-path DX opening has 
been missed because a sta-
tion did not do this sort of 
checking! I frequently use a 
vertical to make sure that 
my beam is headed in the 
right direction. Flip back 
and forth between the 
beam and the vertical— if 
the other station is stronger 
on the vertical, you are 
pointing the beam in the 
wrong direction. 

Once you have a vertical, 
you'll think of lots of ways 
to use it. As the sunspot cy-
cle plunges 10 meters into 
oblivion, you might want to 
consider taking down that 
tribander, replacing it with 
four- or five-element mono-
banders for 15 and 20 me-
ters. On the rare occasion 

when 10 is open in the bot-
tom of the sunspot cycle, 
the vertical will allow you 
to sample the action. Mean-
while, you'll be enjoying 
the superior characteristics 
of the large monobanders 
on 15 and 20, assured that 
you aren't missing much on 
torpid ten! 
Some time ago, I in-

stalled Butternut HF5V-III 
vertical antennas in two 
separate locations—one 
roof-mounted at the 73 
Magazine ham shack for 
contest spotting and Nov-
ice use and the other 
ground-mounted at home 
to serve as my main anten-
na system until I amass the 
fortune necessary for a 
tower and beam. 

Why the Butternut? 

I chose the Butternut an-
tenna for two reasons. Trap 
vertical antennas have rela-
tively narrow bandwidth on 
80 and 40 meters and must 
be set for lowest swr in the 
most often used portion of 
the band. This is a reason-
able compromise, unless 
you operate in both CW 
and phone bands, as I do. 
With many verticals, retun-
ing for different portions of 
the band is annoying at 

Continued on page 131 
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The 2ATouch 
ICO % Extremely Popular Hand-Held System 

ICOM's reliable, field-proven 
IC-2A/2AT series has become the most 
successful hand-held on the market. 
Here are a few reasons why: 

High versatility: 3 sizes of battery 
packs easily slide on and off (providing 
other power outputs and operating cycles). 
Extremely compadt Fits in the palm of 
your hand . . . onl+ 2.6 in x 1.4 in x 6.5 in. 
800 T/R channels, synthesized. 

BC-25U 
Wall Charger 

0 ell's:" 

41p, 
'sz 7-7 

IC-ML1 
144 MHz 5ooster 

• IC-2AT 

BC-30 z: 
Battery Z2 
Charger 

at) 

Excellent audio quality: Separate 
speaker and mic built in. Output power: 
1.5 watts high (with BP3), .15 watt 
(battery-saving) low. Touch ToneaPad 
(2AT only). 

Each IC-2A and IC2AT comes complete 
with BP3 NiCd pak, AC wall charger, 
flexible antenna, earphone, wrist strap, 
and belt clip . . . all standard, at no 
extra cost. 

IC-2A 

IC-HM9 
Speaker/Mic 

IC-CP1 
Cigarette Lighter 
Cord 
• . 

ICO M 

_ Maw 

1,stot 

Leather Case 

-1111111111fte 

IC-BP5 
Battery Pack 

IC-BP4 
Battery Case 

IC-BP3 
Battery Pack 

IC-PB2 
Battery Pack 

IC-DC1 
DC Regulator 

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

AU sto:ed speokations ore approximate and subject to change without notice ot obligation. All !COM rod- los ugniticantly exceed FCC regulations limiting spurious ernos,o-.s 



Charles F. Schoeffler WB7NEZ 
455 North Adams 
Moscow ID 83843 

The Meterless Ohmmeter 
an audible continuity tester 

The subject of this arti-
cle is an audible low-

voltage, low-current, and 
low-cost continuity tester. 
The tester is also small 

TEST PROBE 

BD SPEAKER/ 
EARPHONE 

enough to put in your shirt 
pocket because it uses a 
35mm film container for an 
enclosure. Originally I had 
a need for such a tester dur-

AUDIO OUTPUT 

Fig. 1. Continuity tester schematic. 

I  2  3  0  5  6 

UNKNOWN 
RESISTANCE 

TEST 
PROBES 

EXP CIRCUIT BOARD 

Fig. 2. View from top of circuit board. 

ing a project that was wire-
wrapped and I needed to 
check a lot of connections 
in as short a time as possi-
ble. The tester will give you 
an audible indication of re-
sistance up to around 2000 
Ohms. You can test semi-
conductor junctions with it 
and the tester will let you 
tell the difference between 
just a few Ohms of resis-
tance because different 
tones will be heard when 
testing different values of 
resistance. Since this conti-
nuity tester will let you 
measure small values of re-
sistance, it is nice for testing 
any sort of wiring or semi-
conductor components. 
The LM3909 used in this 

tester is almost indestructi-
ble provided it isn't fed with 
more than 1.5 volts. I use an 
AAA-size 1.5-volt battery in 
my tester and it has lasted 
almost a year now. The test-
er provides enough voltage 
to turn on transistor and 
diode junctions and it does 
so at low current levels. 
Maximum current levels 
are obtained when the com-
ponent being measured has 
close to zero Ohms of resis-
tance. If you use a 1000-
Ohm earphone with the 
tester, the current will be 
approximately 2 mA. If you 
use an 8-Ohm speaker, the 
current will be around 13 

mA. If you're not measuring 
zero Ohms, the current 
through the component or 
wire being tested will be in 
fractions of a milliampere. 
The enclosure used for my 
continuity tester was an 
empty film container and it 
is just the right size to put in 
your pocket and get ahold 
of when you need it. If you 
don't have a 35mm camera, 
ask one of your friends that 
does to give you an empty 
film container. 
Construction of this con-

tinuity tester will only take 
an hour or so if you have all 
the parts ready. You can 
buy all the parts at a Radio 
Shack store. Depending 
upon what you have in 
spare parts and your junk 
box, the total cost will be 
from five to ten bucks. 
The electrical design of 

the continuity tester is 
shown in Fig. 1. If you look 
at Fig. 2, you can see how 
the parts are placed on the 
piece of experimenter cir-
cuit board. A completed 
continuity tester is shown in 
Fig. 3. Looking at Fig. 1, you 
should notice that the ear-
phone or speaker has to be 
connected for the tester to 
operate. If you don't use an 
earphone and jack as I did, 
you might want to install an 
on-off switch to turn the 
tester off in case the test 
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Fig. 3. 

leads touch together while 
it is waiting to be used. 
Before you solder the 

parts in place on the circuit 
board, trim it down enough 
to fit into the film case. 
Then drill two holes in the 
lid of the film case and 
pass the test leads through 
it. Fig. 5 is an example of 
my trimmed down circuit 
board. The capacitors used 
in my tester were electro-
lytics rated at 50 volts, but 
any rating small enough to 
fit on the circuit board and 
into the film case would 
work just as well. The 
voltage rating needs to be 
only a few volts, so tanta-
lum capacitors would work 
nicely, too. After you have 
soldered the components 
to the circuit board, drill a 
hole in the center of the 
film container top for the 
earphone jack (if you use 
one) and install it. Finally, 
solder the leads going to 
the battery and touch the 
test leads together. You 
should hear a tone coming 
from the earphone or 
speaker, depending on 
which you used. At this 
point, your continuity test-
er should look like Fig. 4. 
If you have some low val-

ues of resistance handy, try 
the tester on them and lis-
ten to the different tones 
generated by different val-
ues of resistance. When 
you're sure that the tester is 
working correctly and all 

the wires are soldered, wrap 
the circuit board and the 
battery with electrical tape 
to prevent things from 
shorting out once you put 
everything into the film 
case. Take a look at Fig. 
6—you can see what my 
tester looks like before 
stuffing everything into the 
film case. Now that you've 
got the audible continuity 
tester put together, you can 
use it to check wires and 
semiconductors. By con-
necting it to a telegraph 
key, you've got a code prac-
tice oscillator. If you re-
place the earphone or 
speaker with the correct 
value of resistor (between 
10 and 2000 Ohms) and 
take an output from across 
it, you have an audio signal 
generator, the output fre-
quency depending upon 
the resistance that you 
use. • 

Reference 

National Semiconductor Corp. 
Linear Applications Vol. 2 
AN-154 
Santa Clara CA 95051 

Parts Suppliers: 

Global Specialties Corp. 
70 Fulton Terrace 
PO Box 1942 
New Haven CT 06509 

Jameco Electronics 
1355 Shoreway Road 
Belmont CA 94002 

Fig. 4. 

Fig. 5. 

Fig. 6. 

Parts List 

Cl and C2 1-uF/15-volt electrolytic capacitors 
R1  1000-Ohm, 1/4-W resistor 
U1  LM3909 flasher oscillator 
B1  1.5-volt AAA-size battery 

Miscellaneous: 
Circuit board (Radio Shack 276-170, Global Specialties Corp. 
EXP-300), Test probes, 35mm film container, speaker or earphone 
and jack, wire, solder. 
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Save 

On this Gigantic 
Package Deal from 

TELEX, kignill  
TH5DX Thunderbird 
5 elements—superb gain and 
front-to-back ratio on 20, 15 and 10 meters. 

- 

The installation of a ham's first directional antenna system is a 
memorable event because of the substantial improvement in the 
capability of the station. You really have to experience using 
a directional array at your station to appreciate the thrill of 
improved performance. 

A Hy-Gain TH5DX can do more for operating pleasure than an 
expensive new state-of-the-art receiver and maximum power 
amplifier combined. The TH5DX is the result of 25 years of ex-
perience in designing and building multi-band beams, and repre-
sents a focused effort to optimize performance and reduce size. 
Hy-Gain Beta Match provides dc ground, optimizing energy transfer 
to the antenna. Air dielectric Hy-O traps have also been used. The 
elements are taper swaged to reduce tubing diameter and weight 
which greatly reduces wind load. 

HG52SS 
Self-Supporting 
Crank-Up Tower 
This all steel crank-up tower 
has an improved guide sys-
tem which provides a rigid 
close-tolerance structural 
support. The ends of the 
tubes are left open to allow 
complete hot dipped gal-
vanizing of both inside and 
outside surfaces after weld-
ing as well as unrestricted 
moisture drainage. It comes 
complete with base mount 
and rotator mounting plate 
and requires no guying. It 
stands 52' (15.8 m) extended 
and retracts to 21' (6.4 m). 

2DBQ Trap Doublet for 40 and 80 meters 
This Hy-O trap doublet provides true half-wave length performance 
on both frequencies featuring individually pretuned matched traps 
for each band. Traps are large diameter for exceptionally favofable 
L/C ratio and power handling ability. 

HDR300 Heavy Duty Rotator 
This is a commercial 
/industrial grade 
rotatorwith enough 
reserve strength to 
easily rotate the 
TH5DX and more. 
The good-looking 
control console 
features a digital 
azimuth readout 
accurate to -±-1°. 

PLUS! 
One HG10 Heavy duty 10 foot mast 
(enough mast to stack a vhf with the TH5DX) 
Three HGCOA Coax extension arms 
Two BN86 Broad band Ferrite Baluns 
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Here's what 
you get! 
Model No. 

HG52SS 
TH5DX 
2DBQ 
HDR300 
HG10 
HGCOA 
BN86 

Description 

Crank-up Tower 
Tr-Band Antenna 
Trap Doublet for 40 to 80 meters 
Rotator 
10 foot mast 
Coax Arms (3) 
Baluns (2) 

Total Ham Net Value 

You Pay Only 

YOU SAVE 

Ham Net Price 

990.00 
289.95 
59.95 
499.95 
56.00 
39.00 
31.90 

1,966.75 

1,395.00 

571.75 

PLUS FREE DELIVERY 
This once-in-a-lifetime package deal is available 
for a short time only (expires August 31st). Simply 
contact your favorite participating Hy-Gain Amateur 
Distributor and ask for the Super 5-Bander Promo 
and the complete package will be delivered to 
you promptly with NO DELIVERY CHARGE! Free 
delivery is offered for shipping points within 
the contiguous 48 United States only. Offer is 
extended through participating Telex/Hy-Gain 
distributors only. 

ACT NOW! 
Offer expires 
August 31st 

TELEX  hygain  
TELEX CO M MUNICATIONS, INC 

9600 Aldricr Ave So Minneapolis, MN 55420 U S A 
Europe 22 rue de la Legion d'Honneur. 93200 St Denis France 

316 

..- See List of Advertisers on page 114 
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73 Magazine Staff 

QRM-Free Antenna Tuning 
with this inexpensive noise bridge 

One definition of the 
word "relaxed" is "be-

ing at rest or at ease." The 
way to achieve that state 
when working with antenna 
tuning problems is definite-
ly to use a noise bridge. 
Compared to the anxiety 
and frustration which usual-
ly develop when feeding 
power into a tuning system 
for protracted periods, you 
can experiment for hours 

bi 

DETECTOR 
(AA, HEADPHONES) 

DETECTOR (RECEIVER 
TUNED TO SPECIFIC 
FREQUENCY OF INTEREST) 

Fig. 1. In a conventional 
bridge circuit (a), the oscil-
lator generates a specific 
frequency which is detected 
for a null when the bridge is 
balanced. In a noise bridge 
(b), multiple frequencies are 
generated and the detector 
provides selectivity so the 
bridge can be balanced for a 
null at the frequency of in-
terest. 

using a noise bridge and not 
worry about components 
heating up or having to vary 
the power level back and 
forth to get an swr meter to 
read properly as tuning con-
ditions change. 
Besides, you also do the 

rest of the amateur fraterni-
ty a favor by not radiating a 
lot of needless QRM. Any 
amateur who does not have 
such a permanently estab-
lished antenna and antenna 
tuning system that oper-
ation is merely a matter of 
always presetting tuning 
controls on each band 
might well consider the 
noise-bridge idea. 
The noise bridge is a ver-

satile device and can be 
used for various functions 
involving impedance mea-
surement as well as an-
tenna tuning. However, it is 
probably most useful for 
antenna tuning work, so 
just that aspect of its appli-
cation will be emphasized. 
The basic idea of the noise 
bridge is just like that of 
most bridges. That is, as 
shown in simplified form in 
Fig. 1(a), when the arms of 
the bridge are balanced, the 
detector will not have any 
output. 

Usually, the detector 
used is not frequency selec-
tive: The ac oscillator used, 
be it in the af or rf range, 

generates a specific fre-
quency and the detector is 
a broadband device (like a 
pair of headphones) which 
responds to any oscillator 
frequency being used. As 
shown in Fig. 1(b), the noise-
bridge idea just exchanges 
this scheme—the oscillator 
becomes a broadband fre-
quency-generating device, 
and a frequency-selective 
detector is used. 

In the noise-bridge 
scheme, the noise gener-
ator generates rf noise (a 
voltage which is a random 
function of time) over the 
HF range and a communi-
cations receiver tuned to 
the frequency of interest 
becomes the detector. 
When the arm marked 
"variable Z" in Fig. 1(b) has 
the same value as that con-
nected to the terminals 
marked "antenna" at a 
specific frequency, the 
noise level (as heard in a 
receiver tuned to the same 
frequency) would theoret-
ically be zero. In reality, 
because of leakage and im-
perfect components, the 
received noise is not zero, 
but it dips to a distinct null 
as the "variable Z" arm is 
varied in value around that 
of the impedance con-
nected to the "antenna" 
terminals. 
The circuit of the noise 

bridge is shown in Fig. 2. A 
6.3-volt zener is used as a 
noise source and its noise 
output is amplified by a 
simple three-stage am-
plifier. There is nothing par-
ticularly critical about the 
components used. The only 
item that requires a bit of 
care in construction, al-
though it is hardly difficult 
to do, is the output trans-
former. Care must be taken 
to obtain good balance be-
tween the windings. 

The  transformer  is 
wound on an Indiana Gen-
eral CF 102, 3/8" ferrite core 
or on an Amidon 1-50-2 
core. These items were for-
merly a bit difficult to ob-
tain but are now readily 
available from a number of 
mail-order sources. In fact, 
Amidon will sell direct and 
accepts small orders (Ami-
don Associates, 12033 
Otsego Street, North Holly-
wood CA 91607). 

A slightly larger or smal-
ler core also can be used as 
long as the core is made of 
a ferrite "mix" intended for 
the HF range. Four 5" 
lengths of #28 enameled 
wire (or any near gauge) are 
first twisted together along 
their entire length. One 
neat way to do this is to in-
sert each wire in a hole on 
perforated board stock 
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leaving just enough wire ex-
posed to grip the ends. 
Then, twist the board and 
gradually pull the wires 
back out of the board. 
It doesn't cost much to 

practice this technique a 
few times and extremely 
neat results will be ob-
tained. The "quadrifilar" 
winding on the core is then 
produced by simply taking 
the twisted wire bunch and 
winding it on the core to 
produce 4 to 5 turns. Space 
the turns evenly around the 
core and hold them in place 
with a bit of clear glue or 
coil dope. The ends can be 
marked before winding the 
transformer or located after 
using an ohmmeter. 

Connect any two wind-
ings together to form the 
primary and the other two 
together to form the sec-
ondary. Take care, of 
course, to get the windings 
polarized correctly as 
shown by the dots next to 
the windings in Fig. 2. 

The circuitry can be as-
sembled on any small PC 
board using point-to-point 
or isolated-pad-type wiring. 
I assembled the circuity on 
a 2-1/4" x 1-1/2" board. My 
usual technique in assem-
bling a circuit of this sort 
where short lead lengths 
are desired and where real-
ly no complex circuitry is in-
volved is just to follow the 
schematic during construc-
tion. That is, components 
are soldered in place one by 
one as compactly as they 
can be placed following the 
schematic from left to right. 

A PC board larger than 
required is used and, after 
assembly is finished, the PC 
board is trimmed to size 
with a fine handsaw. I also 
mounted a small trimmer-
type capacitor and poten-
tiometer on the board. This 
was only done for test pur-
poses. In practice, you 
would normally want to 
have these components 
(the 100-Ohm potentiome-
ter and series 140-pF capac-
itor shown in Fig. 2 which 

constitute the variable im-
pedance arm of the bridge) 
as panel-mounted controls. 
The circuitry can be 

mounted in any small en-
closure which can contain 
the circuitry, a battery, and 
two coaxial connectors for 
the antenna and receiver 
terminals. A shielded one is 
preferable but not abso-
lutely necessary. 
The panel-mounted vari-

able capacitor and poten-
tiometer deserve a word of 
mention. If an air-variable 
capacitor is available it can 
be used, but experience has 
shown that even the cheap 
transistor radio variables 
are quite satisfactory and 
very inexpensive. The same 
is true of the potentiometer 
which has to be a linear-
taper, carbon-composition 
type. 

An unshielded type is de-
sirable to avoid stray ca-
pacitance. In some cases, 
the metal back cover on a 
potentiometer can be 
removed. One can find PC-
mount trim potentiometers 
which are completely un-
shielded and which can be 
turned into a panel control 
by means of a nylon exten-
sion shaft. They are very in-
expensive but ideal for this 
type of application. 

If you want to use the 
noise bridge as a calibrated 
instrument, first connect a 
50-Ohm composition resis-
tor to the "antenna" ter-
minals and use a communi-
cations receiver tuned to 10 
or 15 meters as a detector. 
As the capacitor and poten-
tiometer are varied, a noise 
null should occur around 
the midpoint of their shaft 
rotations. 
Different value resistors 

above and below 50 Ohms 
can then be used to cali-
brate the resistance poten-
tiometer. Various value ca-
pacitors below 68 pF and in 
series with a 50-Ohm resis-
tor are used to calibrate the 
capacitor rotation. The 
capacitor rotation on one 
side of its noise null (as es-

Fig. 2. Complete basic noise bridge. The resistor, R, is 
chosen for maximum noise output using any given 6.3 volt 
zener. Start with a value of about 1K Ohm. If the variable 
RC components on the output have their rotation 
calibrated, the bridge can be used to directly measure com-
plex impedances over the range of 160-6 meters. Transistors 
are 2N5129 or HEP or Radio Shack equivalents. 

ANTENNA 
ON NOISE 
BOARD 

TRANSCEIVER 

() 

RECEIVER 
ON NOISE  < 
BOARD 

411.• • 

23  r  

9V BATTERY ON/OFF 

Fig. 3. Some additional switching circuitry makes the noise 
bridge more versatile and easier to use if you are primarily 
interested in only 50-Ohm load adjustments. Switch posi-
tions are: 1 —off (bypass); 2—test (calibrate); 3—on 
(operate). 

tablished with just a 
50-Ohm resistor as a load) 
will indicate capacitive re-
actance while the other 
side will indicate inductive 
reactance. 
Using various value ca-

pacitors and calculating Xc 
for each value capacitor 
(using the frequency the re-
ceiver is tuned to) cali-
brates the Xc side. You 
could calibrate the XL side 
using various value induc-
tors but it is generally ac-
curate enough to just mark 
the XL side as a mirror im-
age of the Xc side. 
Following the above pro-

cedure, you can develop a 
nicely calibrated test instru-
ment to measure complex 
impedances. I have had 
such an instrument in use 
for several years with very 
good results. However, 

most amateurs really don't 
measure complex imped-
ances very often. 
The main advantage to a 

noise bridge for most am-
ateurs is that it allows the 
leisurely setting of antenna 
tuners or other matching 
devices to provide a 
50-Ohm load to a trans-
ceiver. In such cases, by 
adding an extra switch and 
resistor to the basic noise 
bridge one can develop a 
simple, self-calibrating 
noise bridge. The switching 
arrangement shown in Fig. 3 
allows the noise bridge to 
be bypassed (with the bat-
tery switched off), switched 
to a 50-Ohm "calibrate" po-
sition, or switched into op-
eration. 
I assembled my 50-Ohm 

noise  bridge  in  a 
4" x 2" x 1-1/2" enclosure. 
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$205 

• 144-148 MHz 

• 12 channels —crystal controlled 
• 15 watts 

• Special modifications for CAP & 
MARS available 

STOP REI 
SPILLOVER! 
You may be losing up to half the available 
output from your vertical gain antenna 
because of RF spillover. The amazing 
AEA lsopole with unique decoupling 
design, virtually eliminates RE spillover 
and can help you multiply your power 
in all directions on the horizon relative 
to an ideal half-wave dipole, or end-fed 
non-decoupled "gain" antennas. 

118/it! liiiII 
New Toll Free Order Number: 

(800) 421-6631 
2050 SO. BUNDY DRIVE 
LOS ANGELES, CA 90025 
(213) 820-1234 

ISOPOLE 450 NOW AVAILABLE 

AEABrings you the 
Breakthrough! 

The PC board is just held in 
place by stiff wiring to the 
side-mounted variable ca-
pacitor and potentiometer. 
The battery is held in place 
by back-to-back adhesive 
tape, although a proper 
holder is recommended. 
The 3P3T switch is at the 
top of the enclosure be-
tween the two coaxial con-
nectors. 
Rather than using two 

SO-239 female connectors, 
one connector was made 
from a UHF-type male con-
nector. So, this arrange-
ment saves having to use an 
adapter when inserting the 
bridge. 
The male connector is 

mounted by means of a 
reducing adapter (for either 
RG-58 or RG-59) which fits 
the UHF male connector. A 
lock washer is threaded on 
the adapter which is too 
small to pass over the end 
flange of the adapter. The 
hole in the enclosure is 
made just large enough to 

pass the threaded diameter 
of the adapter. With the 
adapter inserted from the 
inside of the enclosure, the 
male connector is screwed 
on to it from the outside. 
In operation, the noise 

bridge is first calibrated by 
switching to the 50-Ohm 
"test" (calibrate) position 
and adjusting the side con-
trols (which are unmarked) 
for a noise null. Then you 
can switch to the "on" (op-
erate) position for hours of 
leisurely testing (well, at 
least up to 7 or 8 before the 
battery will give up). 
The side controls are, of 

course, not touched, and 
whatever device is being 
tested or adjusted is varied 
until the same noise null is 
obtained as with the 
50-Ohm calibrating resistor. 
The "off"—or bypass—po-
sition is useful when you 
want to apply power to 
check that a 50-Ohm load 
has indeed been achieved 
for a transceiver.M1 

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
SUPER VALUES 

FROM 
CLEGG. 

MIMP01141110 
• • fli 

MIK 

MARK 3  FM-76 

0 • a% 
• • mir.  1 

$195 

• 220-225 MHz 
• 12 channels —crystal controlled 

• 10 watts 
• If you're not on 220, now is the time to 

try it with an FM-76 

Phone (717) 299-7221 today to place your order or to request a detailed 
brochure describing these transceivers and related power supplies, anten-
nas, amplifiers and other accessories. 

*Special quantity pricing is available on 
the MARK 3 and FM-76 transceivers. Get 
your group together and call for a quote on 
your requirements.  1911 Old Homestead Lane 

Greenfield Industrial Par* East 
13  Lancaster, PA 17601 

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

qcommumcat,ons Corp 

Organize your shack with a 

CLUTTERFREE MODULAR 
CONSOLE $203.35 

• Large, 42" H x 57" W x 29"D 

• Strong groove-construction 
• Mar-resistant wood grain finish 
• Options, drawers & face plate 
• For ham or home computer 

• Visa and Master Charge 

CLUTTERFREE 
MODULAR 
CONSOLES 
P.O. Box 5103 Tacoma, WA 98405 
(206) 759-1611  r es 
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The CT2100 
Communications: Terminal 

SPECIFICATIONS: 

• Two cabinets • basic CT2100 plus separate KB2100 keyboard. 
• RTTY and Morse demodulators and video circuits included in CT2100. 
• Small keyboard size; connects with one "coil-cord" for popular 
"lap operation". 

• Streamlined CT2100 cabinet is attractive and small  may also be rack 
mounted. 
• Satin finish black vinyl front panel with multicolor graphics. 
• 26 control switches; red for "primary" and blue for "secondary" controls. 
• 16 rear panel connectors • standard phono connectors. 
• On-screen tuning indicator. LED indicators, and external scope 
connections. 
• LED indicators for mark, space, cw tune, RTTY tune, audio overload, 
and KOS. 

• CT2100 demodulates, decodes, and displays received Morse and 
Baudot or ASCII RTTY. 

• CT2100 with KB2100 transmits and receives Morse, Baudot, or ASCII. 
• Morse receive circuit tracks speed and minor frequency variations; 
5 to 100 wpm. 

• Morse transmit 5 to 100 wpm; key negative or positive key lines. 
• Baudot or ASCII data rates of 45, 50, 57, 74, 100, 110, 150, 300, 600 or 
1200 baud. 

• Internal RTTY demodulator for both "high" and "low" RTTY tones plus 
two sets of modem tones (1070/1270 Hz or 1200(2200 Hz). Narrow shift 
CW ID included. 

• All three RTTY shifts (170(4251850 Hz) for both "high" and "low" tones. 

HAL CO M MUNICATIONS CORP 

NEW PRODUCTS 

DATE: I -2.6-81  SCALE: Yz 

DRN BY: (awH 
APP BY:  -PTT  No: bI2,51 

• Input/output connections for audio, tape recorder, RTTY loop, or RTTY 
RS232 data. 

• RTTY mark-hold autostart, normal/reverse, full or half duplex. KOS 
transmit control. 

• Large character (36 per line) or standard display (72 characters per line). 
• White characters on black screen or reverse video. 
• Two pages of receive display. 
• Split screen for transmit buffer  pretype WHILE receiving. 
• Two user-programmable 32 character HERE IS messages. 
• Eight non-volatile 250 character EPROM stored brag-tape and 
HERE IS messages. 

• Serial printer output prints all received text, Morse, Baudot, or ASCII. 

• Built-in 1201220 50/60 Hz power supply. 
• Receive-only users need only the CT2100  add the KB2100 for 
transmitting later. 

• LOW COST! 
CT2100 Receive Only Communications Terminal 
KB2100 Transmit Option Keyboard 
ESM914/TR930 TV Monitor • 9" 

$845.00 
$175.00 
$169.00 

HAL CO M MUNICATIONS CORP. 

Box 365 345 

Urbana, Illinois 61801 

217-167-7171 



Phil Salas AD5X 
707 Auburn Drive 

Richardson TX 75087 

IC-2A Accessories the Cheap Way 
build 'em yourself and save! 

The Icom IC-2A has been 
on the market only a 

short period of time, yet it is 
already starting to look like 
it is going to be one of the 
most popular handie-talkies 
to hit the market. This arti-
cle details a few easily built 
or acquired accessories 

CONDENSER ELEMENT POWER WIRE CONDENSER ELEMENT 

MIC OUTPUT CENTER CONDUCTOR (NOT USED) 

which will further enhance 
the flexibility of this fine rig. 

Remote Microphone 

For mobile and belt-car-
rying use, an external 
microphone is a real nicety. 
You can easily fabricate a 
lightweight microphone 

SPST N 0 SWITCH 

20 K RESISTOR CABLE SHIELD 

SLOT FOR SWI TCH 
2=3=1)=o 

LMIC CABLE PRINT COATER TO IC-2A CASE 
Fig. 1. PTT microphone details. 

- PRINT COATER CASE CAP ./-171SDE SWITCH 

510a RESISTOR WIRE FROM WALL CHARGER 

MOUNTING HOLES FOR SWITCH 

PRINT COATER CASE 
Fig. 2. Wall charger trickle adapter. 

BATTERY PACK PLUG 

with push-to-talk that fits 
the hand perfectly. First, ac-
cumulate the following 
parts: 

•A  single-conductor 
shielded guitar cord, coiled, 
available from Radio Shack 
(RS 42-978), which sells for 
$5. There's easily enough 
cord for two microphones, 
so split this with a friend. 

• An  electret condenser 
microphone element avail-
able from either Radio 
Shack ($3.00) or Bullet Elec-
tronics ($2.00). 

• An SPST momentary con-
tact miniature push-button 
switch. Radio Shack sells 5 
for $2.50. 

• A 24k-Ohm 1/4-Watt resis-
tor. 

• A Polaroid "Print Coater" 
case. This is the small 
plastic case that the print-
coating applicator supplied 
with Polaroid film comes in. 

First, clean out the Print 
Coater case with soap and 
water. You can throw away 
the cap, as this won't be 
used. Now, punch a hole in 

the bottom of the case to 
take the coil cord, and cut a 
slot in the side of the case 
one inch long which has a 
width equal to the diameter 
of the shank of the push-
button switch you are us-
ing. Don't mount the switch 
at this time. Pull one end of 
the coil cord through the 
Print Coater case and wire 
the coil cord, switch, resis-
tor, and microphone ele-
ment as shown in Fig. 1. 

Note that only the power 
and shield connections to 
the microphone element 
are used. The audio output 
center conductor is taped 
up and not connected to 
anything. The audio feeds 
into the IC-2A through the 
power line of the condenser 
element. 

With everything wired 
up, slide the push-button 
switch down the slot and fix 
in place with its locknut. 
Push the microphone ele-
ment into the end of the 
case and secure in place 
with Silastic compound 
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(available at any hardware 
or drug store). Also, fill in 
any extra gap in the case 
with the Silastic compound. 

Finally, mount the sub-
miniature microphone con-
nector supplied with the IC-
2A on the free end of the 
guitar cable. Voila! You 
now have a great remote 
microphone. Pushing the 
PTT switch both completes 
the microphone circuit and 
causes the IC-2A to switch 
to transmit. This is accom-
plished by a clever bias cir-
cuit within the IC-2A which 
permits a remote micro-
phone with push-to-talk us-
ing just a center conductor 
and ground. This remote 
microphone sure makes 
mobile operation easier 
and the price is right! 

Trickle Charger 

The wall charger that 
comes with your IC-2A 
charges the batteries at a 
50-milliamp/hour rate. 
However, like any nicad 
battery, battery damage 
can occur if you overcharge 
the batteries. The recom-
mended charge time is 16 
hours for a completely dis-
charged battery. It is also 
recommended that you dis-
charge the batteries com-
pletely each time since 
nicads can develop a mem-
ory based on less than full 
discharges. Since minor 
things like work and sleep 
sometimes keep me from 
being around at the end of a 
16-hour period, I felt that it 
would be beneficial to be 
able to trickle-charge the 
batteries during these 
times. Since trickle-charg-
ing will not harm a nicad, 
you can leave an extra bat-
tery pack on a constant 
trickle-charge to ensure a 
fully-charged battery pack 
when you need it. The rec-
ommended trickle-charg-
ing rate is approximately 
one percent of the battery 
Ampere-hour capacity. For 
the standard 250 mAh IC-2A 
nicad pack, this will be 2.5 
milliamps. Your IC-2A wall 
charger can be converted 

to a switchable trickle/nor-
mal charger for less than 
one dollar. You will need 
the following: one 510-Ohm 
'A - or 1/2 -Watt resistor, a 
miniature SPST slide switch 
(Radio Shack sells two for 
79 cents), and a Polaroid 
Print Coater case (remem-
ber this?). 

First, wash out the Print 
Coater case with soap and 
water. Next, cut a cross in 
the bottom of the case and 
push through the wall 
charger connecter. Pull 
about a foot or so of cord 
through the case. Now 
notch the case cap so as to 
pass the cord. The mount-
ing holes for the miniature 
slide switch are now cut in 
the side of the Print Coater 
case. The switch will mount 
from the inside of the case, 
but don't mount it yet. First 
cut one of the wires of the 
charging cable. Now wire 
the 510-Ohm resistor, SPST 
switch, and charging cable 
as shown in Fig. 2. Slide the 
SPST switch into the Print 
Coater case and snap the 
case cap in place. The SPST 
switch now either shorts out 
the 510-Ohm resistor for 
normal charging or permits 
the 510-Ohm resistor to stay 
in the line for a 3-milliamp 
trickle-charge rate. The LED 
charging indicator in the 
250-mAh battery pack will 
not light with the 3- milli-
amp trickle-charge rate, so I 
use the status of this indica-
tor to tell me if the charge 
switch is set to the normal 
or trickle state. I think that 
you will find this to be a 
very worthwhile modifica-
tion to the wall charger. 
The total time required for 
this modification is less 
than 1/2 hour. 

12 V dc Power Cord 

An inexpensive 12 V dc 
charging cord which in-
cludes a cigarette lighter 
plug on one end and the 
same plug which mates 
with the IC-2A battery pack 
on the other end is avail-
able from Radio Shack. It is 
an RS 270-1533 and sells for 

WORK THE U.H.F. BANDS 
Add a transverter or converter to your existing 10m, 6m or 2m equipments. 
Choose from the largest selection of modules available for DX, OSCAR, 
EME, ATV. 

TRANSVERTERS MMT 50-144 $269.95 

MMT 144-28 $254.95 

MMT 432-28 (S) $349.95 
MMT 439-ATV $379.95 

MMT 1296-144 $455.95 
OTHER MODELS AVAILABLE 

CONVERTERS 
Choose from many models to suit your needs. 
Examples: MMC 432-28, MMC 426/439—ATV 

MMK 1296-144, MMC 1280—ATV 
Write for details and available options. 

FILTERS 

Prevent OSCAR 8 Mode J desense 
Use MMF200-7 $42.95 
Stop receiver IMD birdies 
Use PSF432 $59.95 

ANTENNAS 
420-450 MHz J-beams 

48 el. 15.7 dBd $75.75 

88 el. 18.5 dBd $105.50 

1250-1300 MHz loop yagi I296-LY $49.75 

Send 36e stamps for full details of all our VHF/UHF items. 
Pre-selector filters 
Low-pass filters 
Varactor triplers 
Pre-amplifiers • 

Transverters  011111 .  
Converters 

Antennas 

Crystal Filters 

Spectrum International, Inc. 
Post Office Box 1084S 

Concord, Mass. 01742 USA 

 4 

mash:, charge 

436 

$2.99. A useful addition to 
this cord is the trickle/nor-
mal switch modification 
just described. This permits 
you to keep a battery pack 
trickle-charging in the car 
all the time. 

K-Mart Karrying Kase 

Finally, I found an Insta-
matic camera carrying case 
at K-Mart which fits the IC-
2A almost perfectly. The 
only size problem had to do 
with the camera case being 
three-fourths of an inch too 
long. I compensated for this 
with a 3/4 -inch wood spacer. 
The beauty of this is that 
the IC-BP4 450-mAh battery 
pack will extend the length 
of the IC-2A by exactly 3/4 " 
permitting this case to be 
used with either battery 
pack. A little care with an 
Xac to® knife over a peri-
od of about one hour will 
leave you with a very pro-
fessional looking case com-
plete with all cutouts. In ad-

dition, I also sewed a cou-
ple of leather loops to the 
side of the case to hold 
both the flex antenna and a 
collapsible 19-inch antenna 
purchased separately. The 
PTT switch is easily pressed 
by squeezing the case. Inci-
dentally, the price of this 
case was $3.67! 
I've described several in-

expensive accessories for 
the IC-2A. I am sure that 
you can continue along this 
line with others. For exam-
ple, a real speaker/mike 
complete with touch-
toneTm pad built into an 
old CB microphone is in 
the planning stages. I'm 
also working on an inex-
pensive remote speaker/ 
amplifier box for mobile 
operation. I'll have more on 
these at a later date. I think 
that you will find that with 
a little work, you can easily 
build many of the desired 
accessories  for  your 
IC-2A.• 
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2300 NEW 
LOW 

MHz PRICE 

READY TO INSTALL. . 89.95 
CONVERTER KIT  29.95 

NEC NE02137 TRANSISTOR . . 3 for. . . 7.95 

CONVERTER KIT ASSEMBLED  38.95 

POWER SUPPLY ASSEMBLED  19.95 

CIGAR ANTENNA  19.95 

HOUSING, MTG BRKT, 50 COAX  19.95 

TERMS: CHECK, VISA, MASTER CARD 

IN STOCK - READY TO SHIP 
2012 15th Av. • Ft. Worth, Tx. 76102 

817-332-2994 

AUGUST SALE 
BONUS 2% discount for prepaid orders 

Icashier s check or money order) 

ege, .•• 453 
inc. 

MFJ PRODUCTS  COMPLETE LINE IN STOCK 
989 New 3K W Tuner   244.95 
962 1 5K W Tuner mtr/switch   
9498 300 watt deluxe tuner   
941C 300 watt tuner svvitch/mtr   
940 300 watt tuner switchimtr   
484 Grandmaster memory keyer 12 msg 
482 4 msg Memory keyer   
422 Pacesetter Keyer w/Bencher BY1   
410 Professor Morse keyer   
408 Deluxe Keyer with speed mtr   
406 Deluxe Keyer   
752B Dual turnable filter   
102 24-hour clock   
260/262 Dry Dummy Loads   
250 2K W PEP Dummy Load   
820 SWR/ Watt Meter + one sensor 

174.95 
122.00 
78.42 
69.70 
121.72 
87.96 
87.15 
113.95 
69.69 
58 95 
78.42 
30.95 

23.50/43.55 
28.25 

  58.95 
825 Dual SWR/ Watt Meter 4- one sensor   101.95 

BENCHER PADDLES Black/Chrome   35.90/43.75 
ASTRON PO WER SUPPLIES (13.8 VDC) 
RS7A 5 amps continuous, 7 amp ICS   48.60 
RS12A 9 amps continuous. 12 amps ICS   66.35 
RS20A 16 amps continuous. 20 amp ICS  87.20 
RS2OM same as RS20A + meters   105.50 
RS35A 25 amps continuous. 35 amp ICS   131.95 
RS35M sarne as RS30A + meters   149.95 

TELEX HEADSETS-HEADPHONES 
Cl 210/C1320 Headphones   22.95/32.95 
PROCOM 200 Headset/dual Imp. MIC   77.50 
PROCOM 300 It/wt Headset/dual Imp. mic.  69.95 

B & W 370-15 Allband dipole   123.45 
VoCom Antennas/2m Amps 
5/8 wave 2m hand held Ant     18.95 
2 watts in. 25 watts out 2m Amp ....    69.95 
200 mw in, 25 watts out 1m Amp ..    82.95 
2 watts in. 50 watts out 2m Amp..  108.95 

MIRAGE AMPS Et WATT METERS 
MP-1 HF SWR/ Watt Meter .  101.95 
MP-2 VHF SWR/ Watt Meter  101.95 
823 2 in. 30 out. All Mode   76.95 
8108 10 in, 80 out. All Mode Pm Amp  151 95 
81060 10 in. 160 out. All Mode. Pre Amp  235 95 

KEN WOOD. ICOM. YAESU. TEN-TEC, AZDEN. SANTEC 
Cell for quotes. 

2410 Drexel Street 
Woodbridge, VA 22192 

Information (703)643-1063  1-800-336-4799 

CC 

TOLL  1-800-336-4799 
FREE  ORDERS ONLY 
HOURS  • M-F 11-8: SAT 9-3 EDT 

CLOSED TUESDAYS 

HY-GAIN ANTENNAS 
TH6DXX Triband Beam   238 95 
TH3MK3 3-Element Beam    179.95 
TH3JR 3-Element Triband   138 95 
18AVT/ W6 10-80 Vertical  82 95 
14AVO/ WB 10-40 Vertical  .  50 77 

CUSHCRAFT ANTENNAS 
A4 New Triband Beam 10-15-20m  206.95 
A3 New Tolland Beam 10-15-20m  169 95 
AV3 New 10-15-20m Vertical  41 50 
AV5 New 10-80m Vertical   89 75 
ARX 28 New Ringo Ranger 2m..  34 00 
A32-19 2m "Boomer- DX Beam   75 95 
220E1220 MHz "Boomer-   68.95 
2148 Jr. Boomer 144-146 MHz  62 10 
214FB Jr. Boomer 144.5-148 MHz  62 10 
A147-11 11-Element 2m  .  34 50 

MINIQUAD H13-1  129.95 
ALLIANCE HD73 Rotor..  91 95 
CDE HAM IV ROTOR ..  178.20 
CABLE RG8/U Foam 95% Shield ..  25C/ft 
8 wire Rotor 2 *18. 6 *22   17C/ft 
BUTTERNUT HF-5V-III 10-80m Vertical  . 84.95 
KLM ANTENNAS 
160V 160 Meter Vertical     84.95 
KT34A 4-Element Triband Beam  320 75 
KT34XA 6-Element Triband Beam  469.50 
144-148 1318 2m 13-Element with balun  77 95 
144-148 16C 2m 16-Element for oscar  93.55 
420-45014420-450 MHz 14-Element Beam  37 54 
420-45018C420-450 MHz 18-Element Oscar . 58.70 
432 16LB16 elem 430-434 MHz beam/balun  60 70 

HUSTLER 5B1V 10-80m Vertical   87.50 
48151 10-40m Vertical   69.50 
3TBA New 10-15-20m Beam.  . . 161 95 

HF Mobile Resonators  Standard  Super 
10 and 15 meter  725  12.50 
20 meters  9.95  14.95 
40 meters  11 95  16.50 
75 meters  12 95  26.95 
Avanti AP 151.3G 2m on glass ant  26 95 

- CALL FOR QUOTES - 

Send stamp for a flyer. Terms: Prices do not include 
shipping. VISA and Master Charge accepted. 2% dis-

count for prepaid orders (cashier's check or money 
order). COD fee $2.00 per order. Prices sublect to 
change without notice or obligation. 

W HY PAY 
FULL PRICE FOR 

AN 80-10 METER 

VERTICAL 

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

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

. or only 3/4 of it on 40? 

Only Butternut's new 
HF5V-III lets you use the 

entire 26-foot radiator on 
80, 40, 20 and 10 meters 
(plus a full unloaded quar-

ter-wavelength on 15) for 

higher radiation resistance, 
better efficiency and greater 
VS WR bandwidth than 
conventional multi-trap de-

signs of comparable size. 
The HF5V-III uses only two 

high-0 L-C circuits (not 
traps!) and one practically 
lossless linear decoupler for 

completely automatic and 
low VS WR resonance (typi-
cally below 1.5:1) on 80 
through 10 meters, inclu-
sive. For further informa-
tion, including complete 
specifications on the HF5V-

III and other Butternut an-

tenna products. ask for our 
latest free catalog. If you've 

already "gone vertical," ask 
for one anyway. There's a 

lot of information about 

vertical antennas in gener-
al, ground and radial sys-

tems, plus helpful tips on in-
stalling verticals on roof-

tops, on mobile homes, etc. 

B UTTER N UT 
ELECTR O NI CS 

C O. 

P.O. Box #1411 

San Marcos, Texas 78666 

Phone: (512) 396-4111 
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RTTY READER--NE W LO W PRICES! 

signals into alphanu meric sy mbols 
for details or order factory direct. 

RTTY READER KIT, model RR K   $169.95 
RTTY READER Wired and tested, model RRF   $249,95 

Send check or money order. Use your VISA or MasterCard. Add $5.00 shipping and 
handling for continental U.S. Wisconsin residents add 4°,:, Wisconsin State Sales Tax. 

V ie'roe 

Decodes RTTY signals directly tra m your re-
ceiver's loudspeaker. • Ideal for SWLs, novices & 
seasoned amateurs. • Completely solid state and 
self-contained. Compact size fits al most anywhere. 
No CRT or de modulator required . . . Nothing 
extra to  buy! • Built-in active mark & space 
filters with tuning LEDs for 170, 425 & 850 Hz 
FSK. * Copies 60, 67, 75, & 100 WPM Baudot & 
100 WPM ASCII. • NOW you can tune in RTTY 
signals fro m amateurs, news sources & weather 
bulletins. The RTTY READER converts RTTY 

on an eight-character moving LED readout. Write 

Cor por at io n  Telephone: (414) 241-8144 

Post Office Box 513G, Thiensville, Wisconsin 53092 

Handful 
of 
POWER 
Give your low-power 2-meter rig real punch by 
delivering a potent 25-watt signal with only two 
watts of drive (also available set up for 200 milli 
watts drive)  Compact and convenient to mount, 

VoCom's Model 2CO25 is ideal for car, boat or 

anywhere you've got a 12 VDC source  At only 
S811 95 I$99 95 for 200 mW drive), its the 

perfect companion for your Drake. Encomm, Henry 
loom, Kenwood. Motorola, Standard, Wilson, 

Yaesu or other 2-meter FM portable , 

0: 

oc,—  • 

4.444444444' 

• 2 or 2 watt nominal drive (specify) 
• 2 watt model delivers 15-20 watts with only 
one watt of drive 

• 10 MHz bandwidth for CAP or MARS 
• Meets all applicable FCC specifications 
• 200 mW drive model permits operating 'corn 
IC-2A or Yaesu FT-207R on their battery-saving 
low-power mode 

• Only $84 95 ($99 95 for 200 mW drivel 

Even More 

POWER 
Give your 2-meter hand-held 50 watts of punch 
with the Model 2C050, or 100 watts with the 
Model 2C100 amplifiers Or use the Model 2C100 
with your 25 watt output 2-meter rig, by plugging 

in the appropriate drive-programming module 

Compact and reliable, all VoCom power amplifiers 
feature front panel on-off switching for conven-
ient shut down when they're not needed for short 

hauls, plus an LED status indicator 

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

ANTENNAS for 2-meter Hand-Helds 
5/8-Wave Gain Antenna 

Provides nearly 10-dB gain over a 

rubber ducky when extended to its full 
47". yet telescopes to only 8" for listen-
ing or carrying. Works with any BNC 
equipped radio  Only $24.95 

NEW! Short, Compact 
"UGLY DUCKLING" 

Only 4' -" short, yet performs like a "full 

size" ducky  Available for either BNC 

or threaded mounts 
Only $14.95 (BNC). S12.95 (threaded) 

Available now from your local amateur radio dealer or order direct 

11OCon I65 East Palatine Road, Suite 111, Prospect Heights, IL 60070 

PRODUCTS CORPORATION V al (312) 459-3680 

INTRODUCING THE 

CES 500SA 
SIMPLEX 
AUTOPATCH 
The First Affordable 
Private Phone Patch 

As described in 73 Magazine, 6 81. 

Now, for the first time! Every amateur 
operator can enjoy the unparallelled freedom 
of a private phone patch in an economical 
package. 

The dramatic new CES 500SA Autopatch is all 
the equipment you need to patch an FM base 
station to your home or other telephone line, 
without expensive repeaters. cavities, or other 
equipment. Connections with any standard 
FM base station are rapid and simple. 

Bypass the congestion and expense of shared 
repeaters — break through to greater privacy 
and convenience with the new CES 500SA 
Autopatch. 

COHERENCE IN 

COM MUNICATIONS TECHNOLOGY 

CES 
COM MUNICATI ONS ELECTR ONICS 

SPECIALTIES, Inc. 

PO. Box 507 

Winter Park, Florida 32790 
Telephone: (305) 645-0474 

See List of Advertisers on page 114 
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Louis Berman K6BW 
1020 Laguna Avenue 
Burlingame CA 94010 

Solar-Powered Alignment Tool 
using Old Sol to find true North 

Two common methods 
of calibrating the direc-

tion of a beam antenna with 
respect to true north (or 
south) are: to align the 
boom in the direction of the 
polestar, or to apply the 
variation correction to the 
magnetic north (or south) 
reading of a compass. Un-
fortunately, there is no ac-
commodating star at the 
south celestial pole for 
observers in the Southern 
Hemisphere. The variation 
correction depends upon 
one's latitude and longi-
tude. 
The method I shall de-

scribe here is simpler; it is 
based upon the sun's merid-
ian passage at any locality 
in the world. All one needs 
to know is one's approxi-
mate longitude obtained 
from a world map and the 
local mean time (LMT) of 
the sun's meridian transit. 
At this moment, the sun is 
at its maximum altitude 
and is on a north-south line. 
Table 1 lists the LMT of the 
sun's meridian passage on 
the first, tenth, and twenti-
eth of each month. These 
values do not vary by more 
than about one minute 
from year to year. 

Since our clocks are 
based on standard or zone 
time and not on local time, 
it is necessary to apply a 
longitude correction, con-
verted to time units. Table 2 
allows this, to the nearest 
standard meridian. The 
standard meridians theoret-
ically are spaced 15° apart 
to the east or west of the 
Greenwich prime meridian. 
If the station longitude is 
east of the standard meridi-
an, subtract the difference 
in longitude in time units 
between your station and 
the nearest standard merid-
ian from the LMT; if the sta-
tion longitude is west of the 
standard meridian, add the 
longitude difference in time 
units to the LMT. Thus, 
standard or zone time = 
LMT plus or minus the dif-
ference. Because the time 
zones have ragged bounda-
ries, it may be necessary to 
add or subtract one hour, 
and, in some instances, one-
half hour, as the custom 
dictates. 
To demonstrate the sim-

plicity of the solar method, 
two examples are chosen. 
(1) What is the standard 

time of meridian passage 
of the sun at longitude 114° 

20' Won October 15? From 
Table 1 we interpolate a 
value of 1145 LMT. The 
nearest standard meridian 
is 120° W. The difference in 
longitude between the sta-
tion and the nearest stan-
dard meridian is 5° 40'. 
From Table 2, this amounts 
to 23 minutes. Since the sta-
tion is east of the standard 
meridian, the Pacific Stan-
dard time of the sun's me-
ridian passage is 1145 — 
0023 = 1122 PST. 

(2) What is the standard 
time of meridian passage 
of the sun at longitude 25° 
40' E on March 25? From 
Table 1, LMT = 1205. The 
difference in longitude be-
tween the station and the 
nearest standard meridian 
of 30° E is 4° 20', which 
from Table 2 is equivalent 
to 17 minutes. Since the sta-
tion is west of the standard 
meridian, the standard 
time of the sun's meridian 
passage is 1205 + 0017 = 
1222. 

At the standard time the 
sun is on the meridian, that 
is, due north or south, de-
pending on your latitude, 
line up the antenna boom 
with the sun or parallel to 

Date  Jan  Feb  Mar  Apr  May  June  July  Aug  Sept  Oct  Nov  Dec 

1  1202  1213  1211  1203  1156  1157  1203  1205  1159  1149  1143  1148 
10  1207  1213  1209  1200  1155  1159  1204  1204  1156  1146  1143  1152 
20  1210  1213  1207  1158  1156  1201  1205  1202  1153  1144  1145  1157 

Table 1. LM Ts of sun's meridian passage. These times basically correspond to the sun's tran-
sit over the Greenwich meridian, taken from the American Ephemeris and Nautical 
Almanac. Because the sun's apparent eastward daily motion is of the order of 1° or less, the 
slight difference between the Greenwich and the local mean time of the sun's meridian 
transit may be neglected. 

any shadow cast by a verti-
cal structure (pole, tower, 
etc.). An error of 4 minutes 
in time amounts to a 
change in the direction of 
the sun of only 1°. Set the 
direction indicator of your 
rotator to 0°. Make certain 
that the radiating element 
of the antenna is on the cor-
rect side of the boom— 
otherwise you could be 
180° off. That's all there is 
to it!• 

Time 
Arc  (minutes) 

0° 00' 
0° 15' 
0° 30' 
0° 45' 
1° 00' 
1° 15' 
1° 30' 
1° 45' 
2° 00' 
20 15' 
20 30' 
2° 45' 
3° 00' 
3° 15' 
3° 30' 
3° 45' 
4° 00' 
4 ° 15' 
4° 30' 
4° 45' 
50 00' 
5° 15' 
5° 30' 
5° 45' 
6° 00' 
6° 15' 
6° 30' 
6 ° 45' 
7° 00' 
7° 15' 
7° 30' 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Table 2. Difference of longi-
tude conversion. 
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Ihugain  
Thula 81 /Wawa Deat 
Get in on HY-GAIN'S SUPER 5-Bander Promotion. 
Once-in-a-lifetime Package Deal available good until 
August 31st. Call AES today and order yours, the 
complete package will be shipped to you promptly with 
NO DELIVERY CHARGE within the contiguous 48 States. 

Here's what you get!... 
HY-GAIN HG52SS 52' Self-Supporting Crank-Up 
Tower for antennas up to 9 ft' @ 50 mph. All steel with 
improved guide system for close-tolerance structural 
support, hand-cranked winch. Inside and outside 
surfaces hot-dipped galvanized. Requires no guying at 
rated load, retracts to 21' for weather or service. With 
base & rotator plates, 10' mast & (3) coax supports. 
HY-GAIN TH5DX Thunderbird 5 element tnband 
beam for 20, 15 & 10 meters. Three active elements on 
15 & 20m: four active on 10 meters. High average gain 
and front-to-back ratio: handles maximum legal power. 
Boom length 18', longest element 31', turning radius 
18', wind area 6.4 ft', wt. 50 lbs. Includes BN-86 balun. 

HY-GAIN 2BDO Trap Doublet for 40 & 80 meters. 
pretuned traps, true half-wave length performance on 
both bands. Overall length 101'. Includes weatherproof 
center insulator, end insulators and BN-86 balun. 

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

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

HG52SS Crank-up Tower   $990.00 

HG10 10' mast   56.00 
HGCOA Coax Arms (3)   39.00 
TH5DX Tr-Band Antenna   289.95 

2BDQ Trap Doublet   59.95 
BN-86 Baluns (2)   31.90 
HDR300 Rotator   499.95 

Total Ham Net Value  1966.75 

You Pay Only   1366.75 

YOU SAVE   $600.00 
PLUS FREE DELIVERY, 

Order now as quantities imited & prices subject to change 
without notice. Send Check. Money Order or Call TOLL FREE and 
use MASTERCARD or VISA. Except on the HY-GAIN tower deal. 
Sale Prices DO NOT include Shipping Charges. 

Collins KWM-380 

SAVE upto $1000 
on certain serial numbered units. 
Call for Price - Quantity Limited 

-40 
ENCOnniirl 

Santec 
HT-1200 

SAVE 
$600° 

Regular $379 - Sale $319 
ACCESSORIES 
ST-LC Leather case   S29.95 
ST-56C 5-hour base quick charger & stand.... 69.95 
SM-1 Remote speaker micropnone   29.95 
ST-5008 Extra 500ma nicad battery   24.95 
ST-MC Mobile charge/power cord   9.95 
ST-EC External charge adaptor   4.95 
SS-32 Subaudible tone generator   29 95 
MC-50S Remote speaker   14.95 
ST-EMC External microphone connector  6 95 

SAVE at least $300 

..•••• 

UrnitPci alai I 

on DRAKE TR-7 Transceiver 
Call Today for Special Sale Price! 

11. 

SWAN 
WATTMETERS 

SWAN WM-1500 (left) In•Line Watt. ,:,.1 Four scales read 
zero to 5. 50. 500 or 1500 Watts, forward or reverse Ful 
scale accuracy better than .-10%, 2-30 Mhz, usable will' 
reduced accuracy up to 50 Mhz 50 ohms. SO-239's 6"h • 
6"w 4' "d, 2 lb. (Regular $74)  Now $59 

SWAN WM-6200 (right) Through Line type Wattmeter to 
50,150 Mhz Reads zero to 20 or 200 Watts & VSWR 1.1f 
3:1 Accuracy: *-70, Power, +,5" VSWR SO-239's 4"h • 

"d. 3 lb. (Regular $87  Now $59 

DenTron W-2 Wattmeter For 1 8 to 30 MHz Dual meters 
simultaneously show forward & reflected power FWD scale 
200/2000w. REF scale 200w: 5% accuracy Remote sensor 
box 3' "h 7"w x 6"el (Regular $729)  Now $99 

DenTron W2-PEP PEP (peak) or average power in line 
wattmeter For 1.8 to 30 Mhz Dual meters simultaneously 
show forward and reflected power. FWD scale 200/2000w. 
REF scales 50/500w. Push button functions with LED 
indicators. Remote sensor Requires 117Vac  7"w x 
5' "d (Regular $159)   Now $119 
DenTron Multi-PS-10 A complete 10 K Ohm per volt VOM 
that doubles as a 20/200w RF wattmeter and SWR bridge 
35 to 150 Mhz. 2'.." scale (Frecirriar $40 , .• Now $29 

Shakespeare 2m Antennas 
5600-1 2m Trunk mount mobile fiberglass antenna. 
'Base loaded r wave gain. 500 watts Mounts on trunk 
lip with out drilling or in 0" hole in body. 20' of coax & 
connector. Regular .$35   Sale $15" 
5600-3 2m Magnetic mount mobile fiberglass antenna 
Base loaded  wave gain. 500 watts. Powerful magnetic 
base adheres to any ferrous surface 20' of coax & 
connector. Regular $,36   Sale $25" 

560I-A 72" 2m fiberglass mobile whip antenna. A 
colinear full wave stacked array with phasing network. 
Additional gain over a S wave for increased range. Has 
"-24 stud that fits most standard ball & bumper 
mounts. Regular $15   Sale $O" 

5701 2m Economy fiberglass ground plane Base 
loaded r wave gain design, 100 watts. Use 1 ',"- 1'2" 
mast, hardware incl. Regular $29   Sale $19" 

5703 9i/ 2m vertical fiberglass base antenna Two % 
wave elements in phase with a rr wave isolating sleeve. 
provides a substantial amount of gain. Choke sleeve 
isolates feed line. U-bolts provided for mounting to a 
1':" to  mast Regular $64  Sale $45 

STORE HOURS: Mon, Tue Wed & Fri 9-5:30; Thurs 9-8 (Vegas 9-6); Sat 9-3 • Milw WATS line open for orders until 8 pm COST, Mon thru Thurs. 
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The DX Primer 
low power plus low antennas 
plus good technique 
equals 300 countries 

One of the things that 
many amateurs look 

forward to the most when 
they upgrade is the pros-
pect of being able to work 
some DX with their new 
privileges. Novices espe-
cially look forward to being 
able to operate on better 
DX frequencies and on 20 
meters. However, many of 
these would-be DXers are 
discouraged right from the 
start. 

Because they have heard 
that 20 is the best DX band, 
they listen to the stations in 
the "kilowatt alley" on that 
band from about 14.200-
250 MHz. These stations all 
seem to be running a full 
kilowatt (at least) and a 
four- or five-element beam 
at about 70 feet or more. 
They are always giving out 
59+20-dB reports to DX 
stations which the newcom-
er can't even hear with his 

modest transceiver and di-
pole at 25 feet. The new-
comer listens for awhile, de-
cides that DXing is a game 
for wealthy fanatics, and 
heads for two meters or for 
a rag-chew on 75 SSB. 

He has been too hasty, 
though, for it is quite easy 
to work DX with that 100-
Watt transceiver and a low-
slung dipole. It takes some 
patience and some special 
techniques, but it can be 
done. I worked my first 100 
countries with 20- and 
15-meter dipoles 10 feet 
high and a barefoot trans-
ceiver. I worked 262 coun-
tries before I got an ampli-
fier and worked 310 coun-
tries before any of my 
antennas were higher than 
29 feet. 

In many European coun-
tries, amateurs are limited 
to about 200 Watts of pow-
er, and yet stations from 
those countries constantly 
show up on the honor roll. 
So, it is possible. 

Equipment 

Before discussing some 
of the techniques for low-
power DX chasing, at least a 
little should be said about 

equipment and antennas. 
The most important parts of 
your station when it comes 
to working DX are, in order: 
antenna, receiver, transmit-
ter. The antenna is by far 
the most important factor 
in determining how suc-
cessful you will be at DX-
ing. It does not matter how 
expensive or marvelous 
your receiver is, it can't re-
ceive signals that aren't fed 
into it, and it is the job of 
the antenna to pick those 
signals up and to send them 
to the receiver. Likewise, it 
doesn't matter how much 
power your transmitter runs 
and how clean and pure 
your signal is; if your anten-
na won't radiate that signal 
out of your backyard, then 
you aren't going to work 
any DX. 

So, you should put up the 
best antenna you possibly 
can. We are already assum-
ing here that you cannot get 
an antenna up very high. If 
that is so, then what anten-
na is best? There is no single 
answer to that question, 
and this is not meant to be 
an article on antennas. I do 
have some general advice, 
however. If at all possible, 
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put up a gain antenna, and 
put it up as high as you pos-
sibly can. I worked my first 
310 countries on dipoles 
and a three-element 20m 
Yagi that I bought for $27 
and put up on a TV tower at 
29 feet. Look through the 
antenna books and the 
magazines and find articles 
on gain antennas you can 
construct. If necessary, use 
a fixed wire antenna, but 
get some gain if you can. 
For 10, you can pick up "re-
tired" CB antennas for a 
song and recut them so 
they'll work on 10. In most 
cases, that involves cutting 
a few inches off the ele-
ments until you get the an-
tenna resonant on 28 MHz. 

Many old-timers will tell 
you that if you can't get an 
antenna up high, you 
should use a vertical be-
cause it has a lower angle of 
radiation and is, therefore, 
better for DX work. While 
this may hold true on 40 
and on 80, where a dipole a 
half-wavelength high has to 
be 60 or 120 feet, respec-
tively, it is not true on 20, 
15, and 10. On 10, a dipole 
one-half wavelength high 
has to be only about 15 feet 
up. I had a good friend in 
Texas who worked the 
world on 10 with a little 
four-element yagi eight feet 
off the ground. My advice 
for the "higher" bands is 
that you put up a gain an-
tenna if at all possible, and 
if not, put up a dipole as 
high and as clear as you 
can. Verticals will work fine 
on these bands for DX, 
sometimes better than a di-
pole, but they have two 
main disadvantages: 1) they 
are susceptible to QRM 
from all directions, and 2) 
they are considerably more 
susceptible to man-made 
noise—line noise, auto igni-
tion, your neighbor's hair 
dryer, etc. I like verticals for 
160, 80, and 40, but on the 
higher bands, dipoles seem 
to do the job as well or bet-
ter. 

Regardless of what type 

of antenna you put up, it 
should be carefully tuned 
so that it is resonant on the 
frequency you will be using 
most often. Also, it should 
be put together carefully. 
Wire connections and coax 
connectors should be sol-
dered, tubing and pipes 
should be scraped and 
bonded together, etc. In 
short, anywhere where met-
al joins metal, the connec-
tion should be clean and 
solid. If you are going to use 
an antenna at a low height, 
you must ensure that it radi-
ates and receives every 
Watt possible, rather than 
losing that precious power 
in bad connections, leaks to 
ground, faulty coax, etc. 

Once you have your an-
tennas in good shape out-
side, you should then con-
centrate on the gear you 
have inside. Even the most 
modest equipment is capa-
ble of working DX, but not 
if it is out of alignment or 
full of "soft" tubes. Unless 
you are sure that your gear, 
especially the receiver, is in 
perfect alignment, realign it 
yourself (the manual should 
tell you how), have a friend 
do it, or return it to the fac-
tory. 

If you have tube-type 
equipment, replace at least 
the most critical tubes for 
receiving: the rf amplifier 
tube and the i-f stage tubes. 
Even though your receiver 
may sound like it's working 
OK, you might be surprised 
at how much "hotter" it be-
comes with new tubes. Save 
the old ones for spares. 

Make sure that all of the 
contacts and interconnec-
tions in your shack are 
clean and well-soldered, es-
pecially those having to do 
with antenna and ground 
connections. An oxidized 
antenna connector might 
let rf through when you 
transmit and, thus, not 
show up on your swr meter, 
but it can seriously degrade 
receiver sensitivity, espe-
cially with weak DX signals. 
There are several station 

accessories that you should 
consider if you want to 
chase DX. One is a good 
pair of headphones. Not on-
ly will they help ensure do-
mestic tranquility, they will 
also help you hear weak sig-
nals under poor conditions 
better than you can through 
a speaker. You can get a 
good pair of 8-Ohm stereo 
headphones fairly inexpen-
sively these days. 

If you hear a lot of hum 
and hiss when you plug 
them into your receiver, 
you probably have an im-
pedance mismatch. Many 
receivers have headphone 
jacks with impedances in 
the 500-2000-Ohm range. 
To match these to 8-Ohm 
headphones, you can buy 
an audio transformer at Ra-
dio Shack for a buck or two. 
Put it in the audio line so 
the 8-Ohm side goes to the 
phones and the higher im-
pedance side goes into your 
headphone jack (you can 
even wire the transformer 
internally onto the jack). 
This should eliminate the 
mismatch-induced noise 
and will make headphone 
reception much more 
pleasant. 

While we're on the sub-
ject of audio, you should al-
so consider an audio filter 
for reception. Audio filters 
are available for as low as 
$30, and they can greatly 
improve the performance 
of a receiver, especially an 
inexpensive or moderately 
priced one. If you contem-
plate using mostly CW, you 
can get one of the CW-only 
filters; if you're going to 
work SSB, too, then you 
should consider one of the 
continuously variable fil-
ters. An audio filter will 
help improve your receiv-
er's selectivity and will al-
low you to notch out QRM 
and to pull through those 
weak ones. 
Yet another valuable ac-

cessory is an automatic 
keyer. Most DX pileups on 
CW are conducted at high 
speed (don't let that worry 
you; all you have to send 

and receive is your callsign 
and report). It is tough to 
send 20-30 wpm with a 
straight key for an hour or 
two in a pileup, and a keyer 
makes it much easier. 

Finally, you might con-
sider a speech processor of 
some kind. If you are run-
ning barefoot, the process-
ing will give you several dBs 
of average gain, and this 
will definitely help under 
weak-signal conditions and 
in pileups. However, do not 
adjust the processing level 
too high (as most people 
do). It is tempting, but you 
will create splatter on adja-
cent frequencies, rob your 
audio of intelligibility, and 
possibly damage your 
transmitter. 

Techniques 

Now, you've got your an-
tennas and your equipment 
ready. How do you work 
the DX? There are three 
main variables you need to 
consider: What mode will 
you operate? What band 
will you operate on? What 
time of day should you op-
erate? 

In general, the beginning 
DXer or the low-power DXer 
will do much better on CW 
than on SSB. There are two 
major reasons why this is 
true. First, CW is the better 
mode under weak-signal 
conditions, and it tends to 
be something of an equaliz-
er under good conditions. 
On bands that are only mar-
ginally open, you can often 
make CW contacts when 
SSB contacts are virtually 
impossible. And, because 
of variations in the receiv-
ing station's frequency and 
pitch, your chances of get-
ting through on CW when 
conditions are good will be 
better. Second, there is less 
competition on CW. There 
are fewer people tuning the 
band looking for DX than 
on SSB, and, thus, your 
chances are much greater 
of finding a rare one with-
out anyone else calling. 
And the pileups are general-
ly smaller and much easier 
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to get through. So, at least 
to begin with, you are prob-
ably going to do better on 
CW than on SSB. 
Which band do you 

work? A good rule of thumb 
is to operate on the highest 
band that is open at any giv-
en time. The higher you get 
in frequency the less trou-
ble there is with QRN, solar 
absorption, man-made 
noise, and harmonic broad-
cast interference. Right 
now, near the peak of the 
sunspot cycle, 10 and 15 are 
the best bands for low-pow-
er, low-antenna DXers. For 
one thing, your low anten-
nas are going to perform 
better on those bands. 

To be of optimum effec-
tiveness, a gain antenna 
usually needs to be one 
wavelength high. This is 66 
feet on 20, but it is only 
about 33 feet on 10. You are 
going to have a lower angle 
of radiation on 10 and 15 
than on 20, and, therefore, 
you are going to work DX 
better. There is less compe-
tition on 10 and 15 than on 
20, and these bands tend to 
be "equalizers." For some 
reason, the difference be-
tween a kW and a barefoot 
exciter is often almost neg-
ligible on 10. 

So, each time you get on 
to chase DX, check 10 and 
15 first; if they're open, stay 
there. These bands tend to 
be best in the wintertime; 
conditions slack off a little 
in the summer. Also, they 
are primarily daytime 
bands, especially 10. You 
will rarely work DX on 10 
and 15 before sunrise or for 
very long after sunset, al-
though it does happen oc-
casionally, especially on 15. 
For a year or two at the sun-
spot maximum (where we 
are now), these bands are 
often open all night. 
Year in and year out, sun-

spot cycle in and out, 20 is 
the best all-around band for 
DX. It is open to somewhere 
in the world almost 24 
hours a day. Because of 
this, it is probably the most 
crowded amateur band, 

and the competition for DX 
is often fierce. Nonetheless, 
you can work DX on 20. 
Your best bet is to work CW 
and to do so early in the 
morning (about 5:00 to 8:00 
am local time) or late at 
night, when there aren't so 
many stateside stations on. 
At these times, depending 
on the time of year and the 
sunspot cycle, the band is 
often open to several parts 
of the world and the com-
petition isn't too severe. 

The worst time to work 
20 is from 4:00 to 7:00 pm, 
local time. This is when ev-
eryone rushes home from 
work and turns on the rig; 
the band is very crowded 
and very chaotic, although 
it's not as bad on CW as it is 
on SSB. 
You will not do very well 

on 40 and 80 with low pow-
er and low antennas. Be-

-cause of heavy broadcast 
QRM, most of the DX work 
on 40 is done on CW below 
7025, so you need an Extra 
class license. And on 80, 
most of the DX work on SSB 
is below 3800 and the CW 
below 3525, again requiring 
an Extra. These bands are 
highly seasonal; in the sum-
mer months heavy static 
makes DXing very difficult, 
so winter is the time to lis-
ten. If you have up good an-
tennas for these bands, you 
should listen occasionally; 
DX contacts are possible 
with low power, especially 
right at sunrise and at sun-
set. 

Obviously, the time of 
day you are going to oper-
ate depends on many vari-
ables: the band you want 
to use, the time of year, 
your work schedule, your 
spouse's sleeping habits, 
etc. In general, though, 
your best bet is to pick 
times when the bands you 
want to work are open and 
the competition isn't too 
tough. Usually, this means 
late at night and early in the 
morning. 
Another thing to remem-

ber about times is that there 
is the least competition on 

a band when it is just open-
ing. When 15 opens in the 
morning, you can often 
hear many DX stations call-
ing CQ and not getting an-
swers; a couple of hours lat-
er, when the crowd has got-
ten up and discovered that 
the band is open, the com-
petition becomes fiercer. 
Try finding a time period 

that you can operate every 
day. That way you will learn 
the bands that are open at 
that time, the areas they are 
open to, the severity of the 
competition, which band 
you do best on, etc. 

The best operating ad-
vice to the low-power DXer 
can be given in one word: 
Listen! You are not going to 
get many answers to your 
"CQ DX"s; they are usually 
a waste of time and spec-
trum. When you first get on 
a band, tune across it slow-
ly. Write down the calls and 
frequencies of the DX you 
hear. You can then learn 
whether the band is open, 
and, if so, to what direction. 

Keep tuning across the 
band until you hear a sta-
tion you need or want to 
work. If the band is open to 
an area where you need 
several countries, don't get 
involved in a rag chew with 
a country you don't need 
(unless rag chewing with DX 
is your main interest). While 
you are telling a G3 about 
the great weather you've 
been having, an LX1 or a 
C31 might be calling CQ 5 
kHz away. 

When you hear one you 
need calling CQ or finishing 
a QS0, you should call him 
on his own frequency, un-
less he designates other-
wise. If no one else is call-
ing him, you need only give 
his callsign once (he knows 
what it is) and your own two 
or three times. It is general-
ly better to give short, fre-
quent calls than to make 
long ones, unless that's the 
only way to get through. 
Once you have worked 

your first 50-100 countries, 
you will find that it be-
comes increasingly difficult 

to work new ones without 
getting into pileups. So, like 
it or not, you'll need to de-
velop some pileup strate-
gies. Most of the time, you 
are not going to bust 
through a pileup with sheer 
force (you don't have 
enough). You should try it a 
couple of times, nonethe-
less; sometimes selective 
propagation will put you 
over the top even with your 
low power. 
There are several tactics 

that might help you get 
through faster. One is to 
wait until the pileup sub-
sides before sending your 
call. See if you can sneak it 
into a lull in the pileup. You 
aren't going to get through 
if you give your callsign two 
or three times right after the 
DX station stands by—ev-
eryone else is doing the 
same thing. 
Another tactic is to try 

calling off frequency a lit-
tle, even on SSB. If a station 
is listening off of his own 
frequency, call him on the 
fringes of the pileup. If he is 
listening, say, from 14.025 
to 14.030, call him at .030 or 
.031; you probably aren't 
going to make it at .027. 

Though a dangerous one, 
tail-ending is another tactic. 
Here you send your callsign 
quickly just as the station 
working the DX signs his 
call or just afterwards. If 
the pileup is small and the 
DX station doesn't seem to 
mind, tail-ending is OK. 
Otherwise, don't do it. 

Another technique which 
sometimes works on SSB is 
to say something besides 
your callsigns; a station 
who is saying something 
else often stands out. You 
might try things like "W8YA 
in West Virginia" (works 
well from rare states), 
"W8YA for a new one," or 
"W8YA running low pow-
er." Even if the DX station 
doesn't hear you, some of 
the big guns in the pileup 
who hear you might men-
tion to the DX station that 
there is a low-power station 
or a "W8 who needs you for 
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a new one." 
Incidentally, use stan-

dard phonetics when call-
ing DX. Most DX ops know 
the standard English pho-
netics, but they won't un-
derstand "Walrus Dionysus 
Two Long Yellow Under-
wear." Another tactic, 
though sometimes ques-
tionable, is to ask for help. 
If you have a friend nearby 
or you know someone in 
the pileup who is likely to 
get through, ask him to pass 
along your call. This 
shouldn't be done when the 
DX is rare, but for common 
and semi-rare DX it's OK. 
The best advice in a pileup 
is to listen and send care-
fully. Timing will be all im-
portant for you because 
you won't make it on sheer 
force. Always follow the DX 
station's requests. 
Other than calling sta-

tions you tune across and 
calling in pileups, there are 
a couple more methods for 
DXing. One is "piggyback-

ing." Here, the guy across 
town who runs 5 kW to a 32-
element beam at 1000 feet 
calls CQ DX or calls a spe-
cific DX station with 
you (who have carefully 
cultivated his friendship) 
standing by. After he ex-
changes reports with the 
DX, he calls you into the 
QS0 and you become part 
of the roundtable. This is 
definitely OK unless there 
is a big pileup or an ex-
tremely rare DX station, in 
which case you will prob-
ably get clobbered. 
Another method is to 

check into DX nets. There 
are several on the bands, 
mostly on 20 and 15, and 
once you check in you will 
be allowed to call whatever 
DX is on frequency without 
QRM. One good net to try is 
the YL International SSB 
Net at around 14.330. This 
is a very friendly group of 
people who are willing to 
help out low-power stations 
trying to work their DX 

check-ins. Because they of-
ten have a large number of 
check-ins, you might have 
to wait awhile before you 
get to call. 
An increasingly popular 

and controversial DX meth-
od is the list. Here, a strong 
stateside or foreign "em-
cee" takes a list of stateside 
calls and passes them on to 
the DX station, who then 
calls the stations one by 
one. This is fine, as long as 
the DX station has not had 
the list forced on him. If 
you need the country, get 
on the list if you can. Per-
sonally, I have never de-
rived much satisfaction 
from working DX via a list, 
but if it's the only way to 
work a new one, I will do it. 
One final way to work DX 

with low power is through 
satellites. This, of course, 
requires some VHF gear 
and some specialized an-
tennas. The best time to try 
for DX on the satellites is 
just at acquisition time as 

they come over the hori-
zon. In the near future, con-
stant orbit satellites will be 
sent up and will make it 
possible to work DX consis-
tently for many hours a day 
with a few Watts and a 
small VHF antenna. 
Using the preceding tech-

niques and methods, and a 
few of your own that you 
will acquire through experi-
ence, it is quite possible to 
work DX, lots of it, with low 
power and low antennas. It 
is, in many ways, more chal-
lenging and more rewarding 
than it is to the high-power, 
big-antenna boys who be-
come somewhat blase 
about DX after awhile. The 
main things you need to re-
member are patience, lis-
tening, and timing. If you 
work on those three things, 
you can work a logbook full 
of DX. Spend most of your 
time on CW on 10 and 15, 
and on 20 when those 
bands are not open. Good 
luck!Ill 

CALL TOLL FREE 1 800 325 - 3609 31I N4•961-9990 
MID-COM ELECTRONICS • 8516 MANCHESTER ROAD • BRENTWOOD, MO 63144 

r"-LE   
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M FJ 

ANTENNA 
TUNERS MODELS 

MFJ-941 C 300 Watt Versa Tuner II 
Has SWR/Wattmeter, Antenna Switch, Balun. Matches everything 1.8-30 MHz: dipoles, vees, 
random wires, verticals, mobile whips, beams, balanced lines, coax lines. 

ari lliFJ IFit% I  R II 
MODEL NIF  C 

Fastest selling MFJ tuner . . . because it has 
the most wanted features at the best price. 
Matches everything from 1.8-30MHz: dipoles, 

inverted vees. random wires, verticals, mobile 
whips, beams, balanced and coax lines. 
Run up to 300 watts RF power wag. 
SWR and dual range wattmeter (300 & 30 

watts tull scale, forward/reflected power). Sensi-
tive meter measures SWR to 5 watts 

MFJ-900 VERSA TUNER 

MFJ 900 

I° 0 of $44n 
Matches coax, random wires 1.8-30 MHz. 
Handles up to 200 watts output; efficient air-

wound inductor gives more watts out. 5x2x6" 
Use any transceiver, solid-state or tube. 
Operate all bands with one antenna. 

2 OTHER 200W MODELS: 
MFJ-901, $54.95 1+ $4), like 900 but includes 

4 1 balun for use with balanced lines. 
MFJ-16010, $34.95 (+ $4), for random wires 

only Great for apartment. motel camping, opera-
tion Tunes 1 8 30 MHz 

MFJ-984 VERSA TUNER IV 

MFJ-984 

;.4 0 a" •  $29995 (+ $10) 
• 

Up to 3 KW PEP and it matches any feedline, 
1 8 30 MHz coax, balanced or random. 
10 amp RF ammeter assures max. power at 

fru n SWR SWR/Wattmeter. for./ref., 2000/200W 
18 position dual inductor, ceramic switch. 
7 pos. ant switch 250 pf 6KV cap 5x14x14 
300 watt dummy load. 4:1 ferrite balun. 
3 MORE 3 KW MODELS: MFJ-981, S209.95 

(+ $10), like 984 less ant, switch, ammeter. 
MFJ-982, $209.95 (+ $10), like 984 less am 
meter,  SWR/Wattmeter.  MFJ-980,  S179.95 
1+ $10). like 982 less ant. switch 

Flexible antenna switch selects 2 coax lines. 
direct or through tuner, random wire/balanced line. 
or tuner bypass for dummy load 
12 position efficient airwound inductor for 

lower losses, more watts out. 
Built-in 4:1 balun for balanced lines. 1000V 

capacitor spacing 
Works with all solid state or tube rigs. 
Easy to use, anywhere. Measures 8x2x6". has 

MFJ-949B VERSA TUNER II 

MFJ-949B 

le; ;ei '139" 
MFJ's best 300 watt Versa Tuner II. 
Matches everything from 1.8-30 MHz, coax, 

randoms. balanced lines, up to 300W output, 
solid state or tubes. 
Tunes out SWR on dipoles, vees, long wires, 

verticals, whips, beams, quads. 
Built-in 4:1 baton. 300W. 50 ohm dummy load. 

SWR meter and 2 range wattmeter (300W & 30W), 
6 position antenna switch on front panel, 12 

position airwound inductor: coax connectors, bind-
ing posts, black and beige case 10x3x7". 

MFJ-989 VERSA TUNER V 

MFJ-989 

319" (+S10) 
New smaller size matches new smaller rigs - 

only 10 3/4Wx4 1/2Hx14-7/81)". 
3 KW PEP. 250 pf-6KV caps. Matches coax, 

balanced lines, random wires 1.8-30 MHz. 
Roller inductor, 3 digit turns counter plus spin-

ner knob for precise inductance control to get 
that SWR down 
Built-in 300 watt, 50 ohm dummy load. 
Built-in 4:1 ferrite balun. 
Built-in lighted 2% meter reads SWR plus for-

wardlreflecteci power. 2 ranges (200 & 2000W). 
6 position ant. switch. Al. cabinet. Tilt bail. 

Ha m Radio's most popular 
antenna tuner. Improved, too. 

stir 
SO-239 connectors. 5-way binding posts. fin. 
ished in eggshell white with walnut-grained sides. 
4 Other 300W Models: MFJ-9408. $79.95 

(+ $4). like 941C less balun. MFJ-945, S79.95 
( + $4). like 941C less antenna switch. MF.1-944, 
$79.95  $4). like 945, less SWR/Wattmeter, 
MFJ-943, $69.95 + $4), like 944, less antenna 
switch. Optional mobile bracket for 941C. 9408, 
945 944, $3 00 

MFJ-962 VERSA TUNER III 

MFJ-962 

Run up to 1.5 KW PEP, match any feed line 
from 1 8 30 MHz 
Built-in SWR/Wattmeter has 2000 and 200 

watt ranges. forward and reflected. 
6 position antenna switch handles 2 coax lines, 

direct or through tuner, plus wire and balanced 
lines. 
4:1 balun. 250 pi 6KV cap. 12 pos. inductor. 

Ceramic switches Black cabinet. panel. 
ANOTHER 1.5 KW MODEL: MFJ-961, $179.95 

(+ $10). similar but less SWR/Wattmeter 

To order or for your nearest dealer r
CIZ CALL TOLL FREE 

800-647-1800 
VISA 

For tech info., order or repair status, or calls 
outside continental US and inside Miss  call 
601 323 5869 
• All MFJ products unconditionally guaranteed for 
one year (except as noted). 
• Products ordered from MFJ are returnable within 
30 days for full refund (less shipping). 
• Add shipping & handling charges in amounts 
shown in parentheses 

Write for FREE catalog. over 80 products 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 

...See List of Advertisers on page 714 
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Jim Weir WB6BHI 

Radio Systems Technology 

10985 Grass Valley Ave. 

Grass Valley CA 95945 

A Flier's Guide to the Airwaves 
off we go into the wild blue yonder 

How many hams can 
claim to have carried 

on a 5-state simultaneous 
QS0 on 2 meters, without 
repeaters, mobile, where 
two of the stations were 400 
miles apart? It's easy—all 
you have to do is get your 
antenna 12,000 feet in the 
air! A difficult task, you 
say? Not at all, if you go 
aeronautical mobile. 
I'm not going to get into a 

Photo A. Connecting the antenna onto the mount and run-
ning the coaxial cable down the trailing edge of the strut. 

discussion of the old "hand-
ie-talkie in an airl iner"trick, 
except to say that no airline 
captain or airline radio 
shop people in their right 
minds are going to give you 
permission to play with 
your toy while their ten-
million-dollar jet is boring 
holes in the sky 5 miles up. 
If you somehow sneak your 
hand-held on board without 
permission, you risk a 

$10,000 fine and 5 years in 
stony lonesomeness, loss of 
license, and the chance of 
putting 120 people plus 
yourself into the side of a 
vertical granite runway. 
No, I much prefer to 

hook my radio onto a small 
general-aviation type of air-
plane. Here, the only per-
mission you need to 
operate your rig is a nod of 
the head from the guy fly-

ing the left front seat. 
By now, 95% of you may 

have one, two, or three mis-
conceptions about aero-
nautical mobile: 
1. It is against FCC ama-

teur rules to operate aero-
nautical mobile. 
2. It is against FAA rules 

to operate an amateur sta-
tion in an airplane. 
3. No pilot is going to 

take me joyriding just so I 

Photo B. Installing a temporary antenna mount onto the tie-
down ring. 
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16K  Memory  81$16.95 
4116 300ns 

ALL MERCHANDISE 100% GUARANTEED  CALL US FOR VOLUME QUOTES 

LS SERIES 
74LSOO  .25  74LS163  .95 
74LSO1  .25  74LS164  .95 
74LSO2  .25  74LS165  .95 
74LSO3  .25  74LSI66  2.40 
74LSO4  .25  74LS168  1.75 
74LSO5  .25  74LS169  1.75 
74LSO8  .35  74LS170  1.75 
74LSO9  .25  74LSI 73  .80 
74LSIO  .25  74LS174  .95 
74LS11  .35  74LS175  .95 
74LSI2  .35  74LS181  2.15 
74LSI 3  .45  74LSI89  9.95 
74LS14  1.00  74LS190  1.00 
74LS15  .35  74LS191  1.00 
74LS20  .25  74LS192  .85 
74LS2I  .35  74LS193  .95 
74LS22  .25  74LS194  1.00 
74LS26  .35  74LS195  .95 
74LS27  .35  74LS196  .85 
74LS28  .35  74LS197  .85 
74LS30  .25  74LS221  1.20 
74LS32  .35  74LS240  1.85 
74LS33  .55  74LS241  1.85 
74LS37  .55  74LS242  1.85 
74LS38  .35  74LS243  1.85 
74LS40  .25  74LS244  1.75 
74LS42  55  74LS245  2.85 
74LS47  .75  74LS247  .76 
74LS48  .75  74LS248  1.25 
74LS49  .75  74LS249  .99 
74LS5I  .25  74LS251  1.30 
74LS54  .35  74LS253  .85 
74LS55  .35  74LS257  .85 
74LS63  1.25  74LS258  .85 
74LS73  .40  74LS259  2.85 
74LS74  .45  74LS260  65 
74LS75  50  74LS266  .55 
74LS76  .40  74LS273  1.65 
74LS78  .50  74LS275  3.35 
74LS83  .75  74LS279  .55 
74LS85  1.15  74LS280  1.98 
74LS86  .40  74LS283  1.00 
74LS90  65  74LS290  1.25 
74LS91  .89  74LS293  1.85 
74LS92  .70  74LS295  1.05 
74LS93  .65  74LS298  1.20 
74LS95  .85  74LS352  1.55 
74LS96  95  74LS353  1.55 
74LS107  .40  74LS363  1.35 
74LS109  40  74LS365  .95 
74LS112  45  74LS366  .95 
74LS113  45  74LS367  .70 
74LS114  .50  74LS368  .70 
74LS122  45  74LS373  1.85 
74LS123  .95  74LS374  1.80 
74LSI24  2.99  74LS377  1.45 
74LS125  .95  74LS378  1.18 
74LS126  .85  74LS379  1.35 
74LS132  .75  74LS385  1.90 
74LS136  .55  74LS386  .65 
74LS137  .99  74LS390  1.90 
74LS138  75  74LS393  1 90 
74LS139  .75  74LS395  1 65 
74LS145  1.20  74LS399  1.70 
74LS147  2.49  74LS447  .37 
74LS148  1.35  74LS490  1.95 
74LSI51  .75  74LS668  1.69 
74LS153  .75  74LS669  1.89 
74LS154  2.35  74LS670  2.20 
74LS155  1.15  74LS674  965 
74LS156  95  74LS682  3.20 
74LS157  75  74LS683  2.30 
74LS158  .75  74LS684  2.40 
74LS160  .90  74LS685  2.40 
74LS161  .95  74LS688  2.40 
74LS162  95  74LS689  240 

7400 SERIES 
7400  .19  74128  .55 
7401  .19  74132  .45 
7402  .19  74136  .50 
7403  .19  74141  .65 
7404  .19  74142  2.95 
7405  .22  74143  2.95 
7406  .22  74144  2.95 
7407  .22  74145  .60 
7408  .24  74147  1.75 
7409  .19  74148  1.20 
7410  .19  74150  1.35 
7411  .25  74151  65 
7412  .30  74152  .65 
7413  .35  74153  .55 
7414  .55  74154  1 40 
7416  .25  74155  .75  
7417  .25  74156  .65 
7420  .19  74157  .55 
7421  .35  74159  1.65 
7422  .29  74160  .85 
7423  .29  74161  .70 
7425  .29  74162  .85 
7426  .29  74163  .85 
7427  .29  74164  85 
7428  .45  74165  85 
7430  .19  74166  1 00 
7432  .29  74167  1.95 
7433  .45  74170  1.65 
7437  .29  74172  5.95 
7438  .29  74173  .75 
7440  .19  74174  .89 
7442  .49  74175  .89 
7443  .65  74176  .89 
7444  .69  74177  .75 
7445  .69  74178  1.15 
7446  .59  74179  1.75 
7447  .69  74180  .75 
7448  .69  74181  2.25 
7450  .19  74182  75 
7451  .23  74184  2.00 
7453  .23  74185  2.00 
7454  .23  74186  18.50 
7460  .23  74190  1.15 
7464  .39  74191  1.15 
7465  .39  74192  .79 
7470  .35  74193  .79 
7472  .29  74194  .85 
7473  .34  74195  .85 
7474  .35  74196  .79 
7475  .49  74197  .75 
7476  .35  74198  1.35 
7480  .59  74199  1.35 
7481  1.10  74221  1.35 
7482  .95  74246  1.35 
7483  .50  74247  1.25 
7484  .50  74248  1.85 
7485  .65  74249  1 95 
7486  .35  74251  .75 
7489  4.95  74259  2.25 
7490  .35  74265  1.35 
7491  40  74273  1.95 
7492  50  74276  1.25 
7493  .49  74279  .75 
7494  .65  74283  2.00 
7495  .55  74284  3.75 
7496  .70  74285  3.75 
7497  2.75  74290  .95 
74100  1.00  74293  .75 
74107  .30  74298  .85 
74109  .45  74351  2.25 
74110  .45  74365  65 
74111  .55  74366  .65 
74116  1.55  74367  .65 
74120  1.20  74368  .65 
74121  .29  74376  2.20 
74122  .45  74390  1.75 
74123  55  74393  1.35 
74125  .45  74425  3.15 
74126  .45  74426  .85 

74490  2.55 

74S00 SERIES 
74500  44  74574  69  74516.3  .3 75  745258  1 49 
74502  48  74585  239  745168  465  745260  1 83 
74503  48  74586  1 44  745169  544  745274  19 95 
74504  79  745112  1 59  745174  1 09  74 S2 75 19 95 
74505  79  745113  1 98  745175  1 09  745280  290 
74508  48  745114  1 50  745181  447  745287  475 
74509  .98  745124  277  745182  295  745288  445 
74510  69  748132  1 24  745188  395  7.15289  698 
74511  .88  745133  98  745189  14 95  745301  695 
74515  .70  745134  69  745194  295  745373  345 
74520  .68  745135  48  745195  1 89  745314  345 
74S22  .98  745138  08  745196  490  745381  795 
74530  48  745139  25  745197  425  745387  575 
74532  .98  745140  45  745201  14 95  745412  298 
74537  1.87  745151  19  745225  895  745471  995 
74538  1.68  745153  19  745240  3.98  745472  16 85 
74540  .44  745157  19  745241  375  745474  17 85 
74551  78  745158  45  745251  1 90  745482  15 60 
74564  79  745161  285  745253  745  745570  780 
74565  1 25  745162  3 70  745257  1 39  745571  780 

T.V. 
CIRCUITS 
MC133C  1 89 
MC1350  1.29 
MC1358  1.79 
LM380  1.29 
LM386  1.50 
LM565  .99 
LM741  29 
LM1310  290 
LM1800  2.99 
LM1889  2.49 

MISC. 
8726  1.69  3242  9.95 
8728  2.49  AY5-1013 3.95 
8795  .99  TR1602  4.95 
8796  99  1M6402  795 
8197  .99  1771  24.95 
8198  .99  1791  36.95 
1488  99  UPD765 39.95 
1489  99  8272  39.95 
DM8131  2.95 

CMOS 
74C00  .35  74C373  2.75  4018  .95  4093  .95 
74CO2  .35  74C374  2.75  4019  .45 09  89 5 4104949 1,955 

74C04  .35  74C901  .80  4020  9 74C08  .35  74C902  .85  4021  .95  14410  8.95 

74C10  .35  74C903  .85  4022 74C14  1.50  74C905  10.95  4023  T.31  4 55 1144411  99 12  12i95 5 

. 

. 
74C20  .35  74C906  .95  4024  75  14419  295 
74C30  .35  74C907  1.00  4025  35  4502  95 
1.65  450374C32 .50 74C908 2.00 4026  65  
74C42  1.75  74C909  2.75  4027 1.95 
74C48  2.10  74C9I0  9  .80  4510 .95 4028  .95 74C73  .65  74C911  10.00  4029  65  4508 .95 
74C74  .85  74C912  10.00  4030 

2 193415 "144551 111g21 .95 
74C76  .80  74C914  1.95  4034  1.25 
74C83  1.95  74C915  2.00  4035  2.25 
74C85  1.95  74C918  2.75  4040  .95  4516  1.55 
74C86  .95  74C920  17.95 4041  12 1.25 
74C89  4.50  74C921  15.95  4042  .255  8 4455119 1.25 
74C90  1 75  74C922  5.95  4043 8  1.25 
74C93  1.75  74C923  5.95  4044  1.25 74C95  1.75  74C925  6.75  4046  ..955  0 4455226 

1.25 
74C107  1.00  74C926  7.95  4047  85  4522 1.95 
74C150  5.75  74C927  7.95  4049 

.i9 5  5 5555  444 4527 5 5332281 1.25 74C151  2.25  74C928  7.95  4050 595  4538  .95 
74CI 54  3.25  74C929  19.95  4051  9  1.95 
74C157  1.75  74C930  19.95  4053  1.95 
74C160  2.00  4000  .35  4060  1 45  4539  1.95 

2.70 74C161  200  4001  .35  4066 
74C162  2.00  4002  .95 .25  4068 74C163  2.00  4006  .95  4069  .437505 444555545653 

.32, :4  .95 

74C164  200  4007  .29  4070  35  4581  1.95 
74C165  2.00  4008  1 95 
74C173  2.00  4009  .95  4071 .45  4072  .95 
74C174  2.25  4010  .45  4073 

1i9955 

.30  4582 

74C175  2.25  4011  .35  4075 
74C192  2.25  4012  .25  4076  1 50 .45  4078  .30  4702 
74C193  2.25  4013  .95 
74C195  2.25  4014  .95  4081  .85 
74C200  5.75  4015  .9455 44008852  333008 85‘8100(7)CC4096957  .95 

.95  80C97  .95 74C221  2.25  4016 
4017  115  4086  .95  80C98  1.20 

DIP SWITCHES 
4 position 
5 position 
6 position 
7 position 
8 position 

CONNECTORS 
RS232 MALE  3.25 J 
RS232 FEMALE  3 75 
RS232 HOOD  1.25 
& MOST  3.95 
S-100 W W  4.95 

VOLTAGE REG'S 
7805T 
78C6T 
78121 
7915T 
7824T 

7805K 
7812K 
7815K 

78L05 
78112 
78115 sss 

.b;i sss
sa 

7905T  99 
79121  99 
79151  1 19 
79247  119 

1.49 
7912K  149 

79L05  79 
79112  79 
79115  79 

LM339K  149  LM323K  495 
LM317T  195  LM337K  395 
LM317K  395 

T = 70.220  K = TO-3  L = TO-92 

JDR MICRODEVICES, INC. 
1101 South Winchester Blvd.  ,40 , 

San Jose, California 95128 
800-538-5000  800-662-6263 (Calif.) 

408-247-4852 

TRANSISTORS 
PN2222 10/1.00 100/8 99 
2N3904  10/1.00  100/8 99 
2N3906  10/1.00  100/8.99 
2N3055  .79  10/6.99 
IN4148  25/1.00 
1N4004  10/1.00 

LINEAR 
LM301V  .34  LM 741V  .29 
LM308V  .98  LM747  .79 
LM309K  1.49  LM748V  .59 
LM311  .64  LM 1310  2.90 
LM3177  1.95  MC1330  1.89 
LM317K  3.95  MC1350  1.29 
LM318  1.49  MC1358  1.79 
LM323K  4.95  LM1414  1.59 
LM324  .59  LM1458V  .69 
LM337K  3.95  LM1488  1.39 
LM339  .99  LM 1489  1.39 
LM377  2.29  LM 1800  2.99 
LM380  1.29  LM1889  2.49 
L M 386V  1 50  L M3900  .59 
LM555V  .39  LM3909V  .981 
LM556  .69  LM3914  3.951 
LM565  99  LM3915  3.95 
LM566V  1 49  LM3916  3.95 
LM567V  1 29  75451V  .39 
LM723  .49  75452V  .39 
LM733  .98  75453V  .39 

TwT0-220 V-8 PIN K-To-3 

TERMS: For shipping include $2.00 for UPS Ground; 63.00 
for UPS Blue Label Air: $10.00 minimum order. Bay Area 
Residents add 6'/ % sales tax Calif. Residents add 6% 
sales tax. We reserve the right to limit quantities and 
substitute manufacturer. Prices subject to change without 
notice. 

See List of AdvertIsers on page 114 73 Magazine • August, 1981  59 



Photo C. Detail of the antenna mount and tiedown ring. The  Photo D. The author enjoying a Saturday afternoon aero-
antenna is a 48-cm length of brass brazing rod.  nautical mobile (at rest) QS0. 

can get my antenna 2 miles 
up. 
Now let's pop these bub-

bles in order. 
1. "It is against FCC ama-

teur rules to operate aero-
nautical mobile." Rubbish. 
FCC rules (part 97) allow the 
amateur to operate mobile. 
Period. They do not restrict 
you to automobile, boat, 
snowmobile, submarine, or 
airplane. You may operate 
aeronautical mobile under 
exactly the same rules as if 
you were operating your 
automobile station in the 
same area. 
2. "It is against FAA rules 

to operate an amateur sta-
tion in an airplane." I wish I 
had a nickel for every time 
I've heard this ridiculous 
statement. FAA rule 91.19 
clearly states that any elec-
tronic device that the pilot 
feels will not interfere with 
the safe operation of the 
flight is authorized for use. 
As a matter of fact, there 
was so much confusion 
over this rule that the FAA 
went out of its way to issue 
a clarification of the rule to 
permit not only hand-held 
rigs but also permanently-
mounted amateur sets for 
the ham pilot. More about 
this later. 

3. "No pilot is going to 
take me joyriding  " 
Would you turn down a 
phone-patch request from 

one of your neighbors? 
Wouldn't you give of your 
time and equipment to 
someone who wanted to 
become a ham? Pilots are 
pretty much the same. Gen-
erally, they are quite happy 
to show off their hobby (or 
profession) to an interested 
neighbor. Nor is flying all 
that expensive. An hour's 
fuel goes for about $6; if the 
pilot has to rent the plane, 
figure on $20 an hour, tops. 
One good way of getting 

to know a pilot is to offer 
him (or her) a few phone 
patches to relatives, or in-
vite him over for an after-
noon of 20-meter DX work. 
Gradually lead into the sub-
ject of aeronautical mobile, 
an I'll bet that within the 
week you'll have your rig in 
the airplane. 

Where do you hang the 
antenna? Well, if the air-
plane isn't yours, you're 
probably going to have to 
stick to the 2-meter and 
above bands. I've done my 
fair share of aeronautical 
mobile, and I can almost 
guarantee that an indoor 
whip or rubber duckie will 
produce poor results, if any. 
Even near a window, you 
are still inside an almost 
completely enclosed, 
metallic "screen room," 
and "getting out" will be dif-
ficult, if not impossible. 

This situation dictates an 

outside antenna of some 
sort, but hanging a whip out 
in the breeze will also pre-
sent a fairly difficult me-
chanical problem. Yes, me-
chanical —not electrical. 
Forget the 3-dB-gain long 
whips, the longwires, and 
the arrays. A good old quar-
ter-wave whip is more than 
adequate for aeronautical 
work. Now the problem will 
be getting a quarter-wave 
wire outside the plane, and 
this is not an easily solved 
problem. 

You see, drilling a mount-
ing hole in an airplane re-
quires a tinker's license 
from Uncle Sammy, and 
most airplane owners take a 
dim view of someone 
punching unnecessary holes 
in their birds. Also, that 
wire will have 120 mph 
winds buffeting it all the 
time you are airborne, and 
the last thing you want to 
do is drop a metal object 
onto someone's head 
below. I mean, that kind of 
thing could ruin his whole 
day! And for those of you 
thinking  of  using  a 
magnetic mount, forget it. 
That bird's skin is aluminum 
and besides, the pilot's 
compass is more than hap-
py to lock onto the antenna 
base magnet rather than the 
North Pole, and there are 
better ways than this of get-
ting lost. 

About the only good 
place for an antenna on 
OPA (other people's air-
planes) is the trunk-lip 
mount base attached to the 
baggage (or cargo) door 
opening. Remember to put 
in a rubber shim so that the 
airplane paint job doesn't 
get marred. If the airplane 
doesn't have a cargo door, 
the passenger door may be 
used, being careful to dam-
age the weather stripping as 
little as possible. 

Another good idea (on 
high-wing aircraft) is to re-
move the bolt that attaches 
the tiedown ring (non-struc-
tural) to the strut, insert a 
home-made whip mounting 
plate, and reinsert the bolt. 
Run the coax from this 
plate into the cabin via the 
strut, and lace it in place 
with nylon lacing tie, plas-
tic tie-wraps, or (as a last re-
sort) heavy duct tape. 
(Photos A, B, and C show 
construction and installa-
tion details of a tiedown-
ring mount on the author's 
Cessna 172.) 

If you own the airplane, 
things are a little easier. I 
will pass on to you a trick 
that lets you hang the 
antenna on the best spot on 
the airplane—the belly; yet, 
if and when you decide to 
sell the airplane, you can 
remove the antenna mount 
with no sign of it ever hay-
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COMPLETE - ASSEMBLED AND TESTED - READY TO INSTALL  NOT A KIT 

AMATEUR TELEVISION 

MICROWAVE RECEIVER DOWNCONVERTER 

ELECTRONIC HOBBY INNOVATIONS  is proud to present to the Amateur Radio 
Market a high gain, low noise,modern technology S-Band Microwave receiver 
converter. This converter will let you explore the unknown frontier of Amatet..r 
and commercial radio, for your personal enjoyment. In this region of line-of-
sight reception, tune in the band of Amateur,digital, FM, AM, or TV modes of 
transmission using the downconverter and your own television set. This unit was 
designed for Amateur use, reception of other TV signals is the responsibility 
of the owner. 

COMPARE THESE SPECS! 
Cavity tuned front end - Hewlett-Packard low noise transistor -fully tested 
Hewlett-Packard 5082-2835,quality Hot Carrier Microwave Mixer Diodes 
Stable, Voltage Tuned Oscillator, for smooth tuning range 
Single, light weight unit,completely self contained for easy installation. 
Weather tight Chromated Aluminum Case for long endurance to weather 

Tunes 2.10 GHz. through 2./40 GHz. 

Preamplifier has 10 dB nominal gain with a 2.5 dB noise figure 

Output tunes TV channels 2 to 6, Output Impedence 75 or 300 Ohms 

Performance Guaranteed or your money fully refunded,Full Year Warranty 

AMATEUR SPECIAL $179.95 Including shipping (UPS) 

VISA and MASTERCARD charges accepted, Call (804) 489-2156, COD's OK 
Call refunded on all orders , Virginia residents please add 4% state sales tax 

Available Separately 
Preamplifier - Fully Assembled and tested - $59.95 
Slotted Array Antenna - 15 dB nominal gain - $29.95 
Power Supply - Fully Assembled and tested - $34.95 
Downconverter Board - Fully Assembled and tested - $69.95 

ELECTRONIC HOBBY INNOVATIONS 

7510 GRANBY STREET SUITE 207 

NORFOLK, VIRGINIA 23505 
z  
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Photo E. Mounting the BNC connector to a spare belly in-
spection plate. Note that the cable is securely clamped. 

ing been on the airplane. 
Not only that, you will be 
able to operate any band 
you wish simply by using 
plug-in antennas for the 
various bands. 

The trick is this: Go to 
your friendly airplane parts 
store and buy an extra "bel-
ly inspection-hole cover 
plate" for your airplane. 
Drill this extra plate to 
accommodate a BNC fe-
male connector. Mount this 
connector onto the plate 
with the female connector 
portion on the outside of 
the plate. Remove your 
present belly inspection 
plate and store it in a safe 
place, because you will 
need it if you ever want to 
take the ham antenna con-
nector off. Connect your 
coax cable to the inside of 
the connector, and string 
the coax up to where the rig 
is going to be installed. 
(This last step really should 
be inspected by a licensed 

•28V  LM3IT  ISA  •13 6V 
IN  OR  OUT 

3-TERMINAL VOLTAGE REGULATOR IS 
NATIONAL SEMICONDUCTOR LM317 FOR 
CURRENTS UP TO I 5 AMPS. AND LM350 
FOR CURRENTS UP TO 30 AMPS 

Fig. 1. Schematic of 24-to-
12-volt converter. 

airframe mechanic.) Now 
bolt on the new plate and 
connector where you re-
moved the old plate. Cut an 
antenna for the band of 
your choice using the 
quarter-wave formulas 
from the Handbook. Attach 
it to a BNC male connector, 
making sure that you fill the 
connector body with epoxy 
to keep the antenna rod me-
chanically attached to the 
connector. Connect this an-
tenna to the belly plate, fire 
up the rig, and you are on 
the air. 

Before flight, though, 
have your airframe me-
chanic make a logbook en-
try in accordance with 
Advisory Circular 20-98, 
"Auxiliary Two-Way Air-
borne Radio System In-
stallations." In some cases, 
you may have to get a copy 
of this AC from your gener-
al aviation district office 
and give it to the mechanic, 
as most of them have never 
seen this document. I highly 
recommend that you tell 
the mechanic exactly why 
and how you plan on instal-
ling your antenna— before 
you start. Hell hath no fury 
like a ticked-off inspector, 
and one sure way to torque 
his jaws is to do your work 
without telling him, and 
then ask him to "sign off" 
your brainchild. (See Photos 

Photo F. The inspection plate mounted on the belly with a 
10-meter band rubber duckie antenna attached. 

E, F, and G for a detailed 
view of this belly-plate an-
tenna installation.) 
We now come to the sub-

ject of power, because you 
sure don't want to run from 
nicads all the time. Well, I 
have good news and bad 
news. Ninety-five percent 
of all light aircraft have 
12-volt battery systems 
identical to an automobile 
battery supply. With these 
aircraft, you can plug di-
rectly into the cigarette 
lighter, or have your me-
chanic put in a separate cir-
cuit breaker or fuse (not 
expensive) just to run your 
ham rig. If you choose to 
have the breaker installed, I 
strongly suggest that you 
have a molex type of pigtail 
connector installed in both 
the airplane and on the rig. 
Aircraft vibration is a mor-
tal enemy, and "Jones," 
"octal," and "ribbon" con-
nectors have a nasty ten-
dency to vibrate apart. You 
might also check your local 
auto parts store for polar-
ized "bullet" connectors 
which are also relatively vi-
bration-proof. 
Now for the bad news. 

Since 1978, Cessna and a 
few others have been using 

28-volt electrical sytems, 
but they still use the same 
size cigarette lighter plug 
and the same size circuit 
breakers and fuses. There is 
no more sickening smell in 
this world than $300 worth 
of French-fried silicon. The 
answer, of course, is to ask 
the pilot beforehand what 
kind of electrical system he 
has in his airplane—and if 
he doesn't know, then he is 
not the kind of pilot I espe-
cially like to fly with! At 
any rate, if the aircraft you 
are using has a 28-volt elec-
trical system, I recommend 
that you use one of the new 
3-terminal regulators to 
drop the 28 volts down to 
12. Remember during trans-
mit, your rig will be drawing 
about 2 or 3 Amps. That 
means that your regulator 
will be dissipating up to 50 
Watts, as a good heat sink is 
mandatory. Fig. 1 shows an 
easy-to-make 12-volt reg-
ulator for use with 28-volt 
aircraft. 

Well, I've told you how 
to get the power in and how 
to get the power out. The 
only thing left for me to do 
is pass along a few tips I've 
found useful in some hun-
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If YOU DIDN'T 
CALL THIS NUMBER 

TOLL-FREE 

-000-315-3030 
BEFORE BUYING 

•Collins  •ICOM  •Ten-Tec 
•Dentron  •Kenwood  •Swan 
•Drake  •Tempo  •Yaesu 

YOU 
PROBABLY 

PAID TOO MUCH !! 
8340-42 Olive Blvd. • P.O. Box 28271 • St. Louis, MO 63132 
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dreds of hours of aeronauti-
cal mobile. 

• Flying is hours and hours 
of fun punctuated by mo-
ments of stark terror. If the 
pilot motions for you to 
"cool it"—shut up. Do not 
make one more transmis-
sion to pass along 73s. A 
curt "QRT —Stand by" is 
preferable to lousing up ap-
proach control's message 
about the coverging 707. 
You always can pick up the 
conversation after the 
"aluminum overcast" miss-
es you. 

• Remember that at alti-
tude, 10 Watts will travel 
up to 300 miles, and when 
you hit the button on .34/.94 
over Vermont, you will 
bring up every machine 
from Maine to New York, 
including some that may 
not be too happy about it. 
Remember that you have 
fantastic range at this alti-
tude, so work simplex 
where possible. 

• Working 80 through 10 is 
possible—but not easy. Un-
less you own the airplane 
and are willing to make 
your ADF sense antenna 
double in brass for a very 
short whip (matched, of 
course, with an antenna 
tuner), then I suggest you 
do your aeronautical mo-
bile on a band that requries 
a short antenna. 

• Spikes on the 12-volt air-
craft supply are not un-
known, especially when the 
flaps, landing gear, landing 
lights, or other high-current 
draw items are switched on 
and off. A 16-volt zener or 
"transzorb"-style spike sup-
pressor inside the radio will 
go a long way towards 
keeping your radio out of 
the auto-destruct mode. 

• DO NOT take this article 
as license to string wires 
and cable hither and yon 
about the airframe without 
the advice of a pro. The few 

Photo G. A power and antenna patch panel mounted in a 
Cessna 172. 

bucks (or a case of beer) 
you may have to pay a li-
censed expert to check 
your installation is cheap 
insurance when it comes to 
betting your fanny. 
• And last, but not least, 
QSL if asked. Some hams go 

their whole careers without 
one single /AM on their 
walls. Above all, have fun. 
Aeronautical mobile is the 
least used yet most reward-
ing mode of operation. I 
hope to meet you someday 
in my first AM/AM QSO.M1 

A S S O CI ATE D R A DI O 
8012 CONSER BOX 4327 

OVERLAND PARK KANSAS 66204 

4 4 

••• 

0-411b 

# 4 

91 3-381-5900 

BUY-SELL-TRADE 
All Brands New & Reconditioned 

"f •••••,.  • 

: 

•••'• 
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-50 
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We Want to DEAL —Call Us —We'll Do It Your Way. 

WE'RE #1 

u: 
:134i :V4 
• .4 

• 

master charge 
C A00 

L_ 
NOTE:  SEND $1.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT. 

* ALSO WE PERIODICALLY PUBLISH A LIST OF UNSERVICED EQUIPMENT AT GREAT SAVINGS 
A BONANZA FOR THE EXPERIENCED OPERATOR 

TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST SEND A SELF ADDRESSED STAMPED ENVELOPE. 

64  73 Magazine • August, 1981 



AMATEUR ELECTRONIC SUPPLY Artigifiet Rend- up Safe 

HENRY 1KD-5 80-15m Linear Amplifier 1200w PEP input, 
700w PEP nominal output. Single Eimac 3-500Z, tuned 
riput ALC, conservative rated power supply, built-in 
intenna relay. Size: 8"h x 14"w x 15"cl. 48 lbs. 

Regular $695 - Sale Price $64995 

HENRY 2KD-5 80-15m Linear Amplifier 2000 watts PEP 
input, 1200w PEP nominal output on SSB, 1000 watts CW, 
RTTY & AM Two Eimac 3-500Zs, 100 watts drive, tuned 
input ALC. heavy-duty power supply, full metering, built-in 
antenna relay. Size 10';"h x 15"w x 171,2cl. Wt 62 lbs. 

Regular $945- Sale Price $895 

HENRY 2K Classic 80-15m Linear Amplifier. 2000 watts 
PEP SSB• 1000 watts CW, RTTY & AM. Two Eimac 3-500Zs. 
80-150 watts drive, tuned input. ALC circuit, heavy duty 
power supply, fully metered, air cooled, built-in antenna 
relay. Sae- 32'r"h x 1617w x 15"cl. Wt. 125 lbs 

Regular $1295 - Sale Price $1229 
HENRY 3K Classic 80-15m Linear Amplifier All of the 
famous Henry amplifier features, a rugged 8877 tube. 
rugged heavy duty power supply components & special 
antenna relay for semi break-in CW Tentative - $2695 

- New from DRAKE - 

DRAKE L-75 160-15m Linear Amplifier 1200 watts PEP, 
SSB, 1000 watts CW. AM, RTTY & SSTV Single 3-500Z, 60 
watts drive, tuned input Built-in power supply, relative 
power output indication, adiustable AGC, 2-speed tan & 
bypass switching Size: 133/4"w x  x 14'"cl. 42 lbs 

Regular $819q5 - Sale Price $72995 
including 3-500Z tube 

DRAKE L-7 160-15m Linear Amplifier 2000 watts PEP. 
SSB & AM. 1000 watts CV/. RTTY, SSTV, continuous duty 
Two 3-500Zs, 100 watts drive, tuned input Separate power 
supply, fully metered, RI wattmeter. adiustable AGC. 2-
speed fan & bypass switch Size: (if) 13'."w  6',"h 
14"d. 27 lbs. (ps) 6Y'w x 7"h  11"cl. 42' lbs 

Regular $1330 - Sale Price $1149 
including (2) 3-500Z tubes 

MIRAGE B-23 All mode Solid State VHF Power Amplifier 
for Hand-helds & low power FM/SSB transceivers. For 144 
to 148 MHz, 100mw to 5w in/30w out @ 2w. RI relay. Size: 
43/4"w  r"d. Wt. 1' •i lbs. 13.6 Vdc @ 5 Amps. 

Regular $8995 - Sale Price $7995 

MIRAGE B-108 Solid State VHF Power Amplifier with built-
in switchable 10db gain/2.5db N F receive preamplifier 
For 144-148 MHz, 5-15w in/80w out @ lOw. Operates 
with as little as 1w: 1-2w in gives 15-30w out. Linear, for FM. 
CW and SSB with external or automatic internal relay 
keying with adiustable delay. Size: 5'w x 3"h x 8"d. WI 
3 lbs. Requires 13.6 Vdc @ 10-12 Amps. 

Regular $179" - Sale Price $15995 
MIRAGE B-1016 Similar to B-108, except 5-15w in/160w 
nominal out @ 10w: 1-2w in gives 30-60w out Size 
5''w x 3"h x 12"d, WI 5 lbs. 13.6 Vdc @ 20-25 Amps 

Regular $279" - Sale Price $249" 
MIRAGE B-3016 Some as B-1016. except rated 15-45w 
In/ 160w out @ 30w input Requires 13.6 Vdc @ 20-25A 

Regular $239" - Sale Price $20995 
MIRAGE D-1010 430 to 450 Mhz All Mode Amplifier 5-15w 
in/100w out @ 10w, 1w in/25w out. 3w in/75w out Size 
3"h • 5'."w • 12"ct Wt 5 lbs 13.6 Vdc @ 12 AMPS 

Regular $319" - Sale Price $28995 

Order now as quantities are limited 8 prices subject to change 
without notice. Send Check, Money Order or Call TOLL FREE and use 
MASTERCARD or VISA. Prices DO NOT include Shipping Charges. 

STORE HOURS: Mon. Tues. Wed & Fri 9-5:30; Thurs 9-8 (Las Vegas 
9-6); Sat 9.3. • Milwaukee WATS line 1-800-558-0411, open for 
orders until 8 pm COST Monday thru Thursday. 

master charge VISA 

Call Toll Free: 1-800-558-0411 

r 

KENWOOD 11-922A 160-15m Linear Amplifier 2000 watts 
PEP SSB. 1000 watts CW, RTTY. Two 3-500Zs, tuned input, 
80 watts drive. ALC. blower with automatic delay, fully 
metered Size: 15 w x 7'2"h x 164k"d Wt 68 lbs. 

Regular $1199 - Sale Price $1069 

In Wisconsin (outside Milwaukee Metro Area) 

1-800-242-5195 

AMATEUR ELECTRONIC SUPPLY Inc. 

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

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

ORLANDO Florida 32803 
621 Commonwealth Ave 
Phone (305) 894-3238 

Fla Wats 1-800-432-9424 
Outside Fla 1-800-327-1917 

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

Pete, WA8PZA & Squeak. AD7K 
Outside Nev 1-800-634-6227 

ERICKSON COMMUNICATIONS 

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

Outside ILL 1-800-621-5802 



John I. LaMartina K3NXU 
105 Skyview Drive 

Shrewsbury PA 17361 

Cybernet Ten-Meter Offset 
If you've gone CB to 10, why not go all the way? 

Add the repeater offset, too! 

The CB to 10 FM conver-
sion in the January, 

1980, 73' has reheated 
many cold soldering pen-
cils in the past few months. 
Some of us were lucky 
enough to find new or work-
ing units in the corner of 
"Ye Olde CB Shoppe" while 
others either purchased cir-
cuit boards from one of the 
surplus houses' or one of 
the 10 FM transceiver kits 
available.' This growth in 
activity has led to an in-

CI  I 
39pF T 

RI   
4700 

i_ RU 
CRySTAL 

T(SEE TEXT) 

CII 
5-2SPF 

01 
(64)48 

SWITCH 

crease in the use of both 
remote bases and repeat-
ers. 

What is described here is 
a simple way to add a re-
peater offset to any conver-
sion utilizing the Cybernet 
board (PTBM033, 036, 
039A0X) for not much 
more than the price of the 
offset crystal required. 

The method used incor-
porates diode switching of 
the reference crystal oscil-

BASE 
0105 

rG ROUND 
 )-• 

XI  12.61(133 OR 12.53033 (SEE TEXT) 

CI  39 0 

CTI  5-25pF 

RI  4700 

DI  164148 

Fig. 1. (a) Repeater offset switching schematic. (b)Component 
arrangement. 

lator when transmitting. 
The theory of operation is 
basic. There are two points 
on the motherboard that al-
ternate voltages when 
switching from transmit to 
receive. When in the re-
ceive mode, TP11 produces 
7 volts, while TP14 carries 
8.5 volts on transmit. By 
switching these voltages to 
the proper offset crystal, 
either simplex or repeater 
operation can be selected. 

The first consideration 
must be the selection of the 
proper reference crystal. If 
the 11.8066-MHz crystal 
were replaced by one cut 
for 12.65167 MHz, as dis-
cussed in the 73 conversion 
article, an offset crystal for 
12.61833 MHz must be ob-
tained. Some conversions, 
however, utilized a crystal 
for 12.57166 MHz, allowing 
29.500 through 29.700 to 
fall between channels 20 
through 40.  For these, a 
crystal for 12.53833 MHz is 
required to provide for the 

100-kHz shift. 
The entire circuit shown 

in Fig. 1(a) can be mounted 
on a piece of Vector-
boar d® approximately 'A" 
X 1" as illustrated in Fig. 
1(b). 

Motherboard Preparation 

Complete the following 
steps: 

1) The circuit board track 
must be cut to separate 
where C118 (39 pF) and 
trimmer CT101 connect to 
ground, as diagrammed in 
Fig. 2. 

2) To maintain continuity 
around the severed track, a 
ground jumper must be 
added near the edge of the 
board as indicated. 

3) On the foil side of the 
board, insert a 1N4148 
switching diode from the 
isolated area to the ground 
track. 

4) On the component side 
of the board, insert a 
470-Ohm resistor at the 
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Mounting the Crystal Board 

To mount the crystal 
CUT TRACK  board, complete the follow-

ing steps: 

1) Run a short length of wire 
; 1") from the crystal output 
end of the crystal board to 
the base of transistor Q105. 
It is usually best to solder 
this directly to the lead of 
the transistor. (Go easy on 
the heat. They're durable, 
but don't push it.) 

Fig. 2. A 1N4148 diode 
mounts on the foil side, while 
the 470-Ohm resistor mounts 
on component side next to 
1103. 

cold end of this diode. This 
can be done by inserting 
one end of the resistor in 
the hole found between 
jumper )103 and R108 (1500 
Ohms). Mount this resistor 
vertically from the board. 

5) Locate TP11 near the 
10.695-MHz crystal oscilla-
tor, and mount a 1N4148 
diode vertically with the 
cold end down to the 
board. 

6) Locate TP14 (near TP11) 
and mount another 1N4148 
diode in the same manner 
(cold end down). 

7) Connect the hot end of 
the diode at TP14 to the 
common position of a 
SPDT switch (see Fig. 3). 

8) Connect the hot end of 
the diode at TP11 to the 
open side of the 470-Ohm 
resistor mounted vertically 
on the main board and con-
tinue this connection to the 
SPDT switch at the simplex 
terminal. 

IN4148 

IN4148 

85V TRANSMITTER 

SWITCH 

TV RECEIVER 

SWITCH 

0 

Fig. 3. Cold ends of diodes are connected to board. Hot ends 
connect to SPDT switches. 

2) For ease of mounting, 
solder the hot end of the 
diode on the crystal board 
to the top of transformer 
T101. This will not only 
serve as a good ground con-
nection, but will elevate the 
crystal board approximate-
ly 1/2 " above the main 
board. 

3) Connect the open end of 
the 470-Ohm resistor on the 
crystal board to the offset 
terminal of the SPDT 
switch. 

Now, all that remains to 
be done is to adjust the off-
set crystal to frequency us-
ing your favorite counter 
and you're ready to work in-
to those machines that 
you've been hearing 
If you or your club are in-

terested, information on 
items such as receiver con-
version kits and direct re-
placement 6-kHz NBFM i-f 
filters are available from 
me by sending an SASE 
See you on 29.6 FM • 

References 

1. "CB to 10 FM," 73 Magazine. 

January, 1980, p. 117. 

2. Surplus Electronics, 7494 NW 

54 Street, Miami FL 33166. 

3. Melco 10 FM Transceiver Kits, 

PO Box 26, Marissa IL 62257. 

0  • OFFSET 

Service Department 

Call 803-366-7158 

FAST SCAN ATV 
WHY GET ON FAST SCAN ATV? 

• You can send broadcast quality video of home movies, video 
tapes, computer games, etc, at a cost that is less than sloscan. 

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

• DX is about the same as 2 meter simplex — 15 to 100 miles. 
ALL IN ONE BOX 

TC-1 Transmitter/Converter  . 
Plug in camera, ant., mic, and TV 
and you are on the air. Contains 
AC supply, T/R sw, 4 Modules 
below  $ 399 ppd 

PUT YOUR OWN SYSTEM TOGETHER 

TXA5  ATV  Exciter  contains 
video modulator and xtal on 434 
or 439.25 mHz.  All modules 
wired and tested   $ 89 ppd 
PA 5  10 Watt Linear matches 
exciter for good color and sound. 
This and all  modules  run on 
13.8 vdc  $89 pdd 
TVC-2  Downconverter  tunes 
420 to 450 mHz.  Outputs TV 
ch 2 or 3.  Contains low noise 
MRF901 preamp  $ 55 ppd 

FMA5  Audio  Subcarrier  adds 
standard  TV  sound  to  the 
picture   $ 29 ppd 

••t-

PACKAGE SPECIAL all 

four modules $249 ppd 

SEND SELF-ADDRESSED STAMPED ENVELOPE 
FOR OUR LATEST CATALOG INCLUDING: 

Info on how to best get on ATV, modules for the builder, 
complete units, b&w and color cameras, antennas, monitors, 
etc. and more. 20 years experience in ATV. 
Credit card orders call (213) 447-4565.  Check, Money 
Order or Credit Card by mall 

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

Tom 
W6ORG 
GO 

‘o 

C)„,.,  Rohn L   
KE N WC1OD  ni1V1 

THE 
3 . GISMO 
' GANG  _AL V A_ 

YAESU 

['CO M] Illefirpc 

CM) DRAKE TEN-TEC 

cushcrcet 

G.I.S.M.O. (803) 366-7157 
2305 CHERRY ROAD 
ROCK HILL, S.C. 29730 

Order Toll Free! 

800084506183 
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Ask for Instant Software at a computer store near you. 
AL AAAAA 
ANDERSON COMPUTERS, Huntsville 
COMPUTER CENTER, Tuscaloosa 
COMPUTERLAND. Huntsville 
OLENSKY BROTHERS, INC, Mobile 
ALASKA 
COMPUTER TALK. Anchorage 

JUNEAU ELECTRONICS Juneau 
ARIZONA 
COMMERCIAL A HOME SYSTEMS. Tucson 
COMPUTER STORE, Phoenix 
M & M ELECTRONICS, Safford 
MESA ELECTRONICS. Mesa 
MILLET'S ELECTRONICS, Mesa 
PERSONAL COMPUTER PLACE, Mesa 
PROFESSIONAL DATA SYSTEMS, Phoenix 
RUSALEM ELECTRONICS, Sun City 
SIMUTEK. Tucson 
SOFTWARE STATION, Tempe 
ARKANSAS 
DR JAMES A CAPPS, JR. Springdale 
CALIFORNIA 
ADVANCE RADIO IRIS Dealer). Grass Valley 
ADVANCED COMPUTER PRODUCTS, Santa Ana 
AMCO ELECTRONIC SUPPLY, Azusa 
BYTE INDUSTRIES, Hayward 
BYTE SHOP. Cerritos 
BYTE SHOP. Citrus Heights 
BYTE SHOP, Mountain View 
BYTE SHOP, Placentia 
BYTE SHOP OF SOUTH SAN JOSE. San Jose 
CAPITOL COMPUTER SYSTEMS, Sacramento 
COAST ELECTRONICS. Morro Bay 
COMPUTER HORIZONS, Camarillo 
COMPUTER MART OF CALIFORNIA. INC, 
Diamond Bar 
COMPUTER MERCHANT. San Diego 
COMPUTER STORE, San Leandro 
COMPUTER WORLD, Lawndale 
COMPUTER WORLD, Westminster 
COMPUTERLAND. El Cerrito 
COMPUTERLAND. San Diego 
COMPUTERLAND SOUTH BAY, Lawndale 
DIMENSIONAL SOFTWARE. San Diego 
ELECTRONIC SYSTEMS, San Jose 
GRASS VALLEY COMPUTER SYSTEMS. 
Penn Vaney 
HOBBI-TRONICS, San Jose 
HOBBY WORLD ELECTRONICS. Northridge 
HOUSE OF 80. Artesia 
HUNTINGTON COMPUTING. Corcoran 
MALIBU MICROCOMPUTING, Malibu 
MARFAM, San Jose 
MICROCOMPUTER WAREHOUSE, Sacramento 
MN ,S T INDUSTRIES, Lompoc 
OPAMPiTECHNICAL BOOKS, Los Angeles 
OPPORTUNITIES FOR LEARNING, Chatsworth 
PC COMPUTERS. El Cerrito 
0 I COMPUTER, INC. Lawndale 
REV SOUND IRIS Dealer), Fortuna 
RADIO SHACK, San Diego 
SILVER SPUR ELECTRONICS. Chino 
SOFTWARE PLUS, El Toro 
STRAWFLOWER ELECTRONICS IRIS Dealer), 
Half Moon Bay 
WABASH APPLE, El Toro 
WENNER BUSINESS SYSTEMS, Los Altos 
COLORADO 
APPARAT. INC, Denver 
COLORADO COMPUTER SYSTEMS, Westminster 
COMPUTER SHACK, Pueblo 
COMPUTERLAND.NORTH DENVER, Arvada 
POOR RICHARD'S CALCULATORS. Fort Collins 
SOFTWARE GOURMET, Denver 
CONNECTICUT 
AM COMPUTER PRODUCTS. Southington 
AMERICAN BUSINESS COMPUTERS, Groton 
BYTE ME COMPUTER SHOP. New London 
COMPUTER LAB. New London 
COMPUTER STORE, Windsor Locks 
COMPUTERLAND, Fairfield 
COMPUTERLAND, Hamden 
COMPUTERWORKS, INC . Westport 
DIVERSIFIED ELECTRONICS, New Haven 
EAB ENTERPRISES. Old Greenwich 
INSTRUCTIONAL SYSTEMS COMPUTERS, 
Manchester 
TECHNOLOGY SYSTEMS. Bethel 
DELAWARE 
MICRO PRODUCTS, Wilmington 
OMNIFAX, Wilmington 
DISTRICT OF COLUMBIA 
THE PROGRAM STORE, Washington, DC 

FLORIDA 
ADVENTURE INTERNATIONAL, Casselberry 
AMF MICROCOMPUTER CENTER. Tampa 
ATLANTIC SALES. Miami 
COMPUTER JUNCTION, Fort Lauderdale 
COMPUTER SHACK. INC. Jacksonville 
COMPUTER STORE, Clearwater 
COMPUTER SYSTEM RESOURCES, Gainesville 
COMPUTER WORLDS, Clearwater 
COMPUTERLAND, Boca Raton 
COMPUTERLAND, Fort Lauderdale 
COMPUTERLAND, Jacksonville 
COMPUTERLAND, Sarasota 
COMPUTERLAND. Tampa 
COMPUTERLAND, West Palm Beach 
HEATHKIT ELECTRONIC CENTER, Hialeah 
H IS COMPUTERMATION, Melbourne 
MICROCOMPUTER SYSTEMS, INC, Tampa 
SOUND IDEAS. Gainesville 
SOUTH EAST MICRO DATA, Orlando 

WILLIAMS RADIO & TV Jac. ,mwIle 
YOUR BASIC COMPUTER CENTER. Fort Pierce 
GEORGIA 
ATLANTA COMPUTER MART, Atlanta 
BAILEY'S COMPUTER SHOP, Augusta 
DELTA DATA DYNAMICS. Atlanta 
FLEMING DRUG CO , Wrens 
MICRO COMPUTER SYSTEMS, Atlanta 
HAWAII 
COMPUTER CENTER, Honolulu 
COMPUTERLAND OF HAWAII. Honolulu 
RADIO SHACK ASSOC STORE. Honolulu 
IDAHO 
DENNIS STONE ENTERPRISES, Fruitland 
ELECTRONIC SPECIALTIES, Boise 
R & L DATA SYSTEMS, Idaho Falls 

ILLINOIS 
ALPINE COMPUTER CENTER, Rockford 
BYTE SHOP, LaGrange 
CHICAGO MAIN NEWSTAND. Evanston 
COMPUTER STATION, Granite City 
COMPUTER STORE, Rockford 
COMPUTERLAND, Mundelein 
COMPUTERLAND, Niles 
COMPUTERLAND. Peoria 
GARCIA AND ASSOCIATES. Chicago 
ICOM, Lombard 
MAIN STREL  COMPUTER CO . Decatur 
MIDWEST MICRO COMPUTERS, Lombard 
WALLACE COMPUTERS. Peoria 
INDIANA 
COMPU-TECH MICROCOMPUTER SYSTEMS. 
Dunkirk 
COMPUTER CENTER, South Bend 
DIGITAL TECHNOLOGY, Lafayette 
FALL CREEK ELECTRONICS, Pendleton 
IOWA 
BUSINESS DATA PROCESSING, Des Moines 
CYBERIA, INC, Ames 
MEMORY BANK, INC Bettendorl 
KANSAS 
CENTRAL KANSAS COMPUTERS, Henngton 
LOUISIANA 
ACME BOOK CO Baton Rouge 
MAINE 
MAINE COMPUTRONICS, Bangor 
MAINE MICRO SYSTEMS INC Auburn 
MID.MAINE COMPUTER COMPANY, Auburn 
RADIO SHACK. South Portland 
MARYLAND 
CLAYTON ELECTRONICS. Towson 
COMM CENTER, Laurel 
COMPUTER AGE. Silver Springs 
COMPUTERS ETC, Towson 
JACK FIVES ELECTRONICS INC Pokesville 
PROGRAM STORE, Baltimore 
SOLON SOFTWARE, Rockville 
MASSACHUSETTS 
COMPUTER CITY Charlestown 
COMPUTER PACKAGES UNLIMITED. West 
Boylston 
COMPUTER VILLAGE, W Springfield 
LAND OF ELECTRONICS, Lynn 
LIGHTHOUSE COMPUTER SOFTWARE, Rehoboth 
MARK GORDON COMPUTERS Cambridge 
SMALL BUSINESS SYSTEMS GROUP, Dunstable 
SOUND COMPANY, Springfield 
TUFTS RADIO ELECTRONICS, Medford 

MICHIGAN 
ALL FOR LEARNING, W Bloomfield 
ALTERNATE SOURCE. Lansing 
AM ELECTRONICS, Ann Arbor 
COMIC KINGDOM, Detroit 
COMPUTER CENTER. Garden City 
COMPUTER CONNECTION, Farmington Hills 
COMPUTER MART, Clawson 
COMPUTER ROOM, Kalamazoo 
COMPUTERLAND, Kentwood 
COMPUTERLAND, Southfield 
COMPUTRONIX, Midland 
EIGHT BIT CORNER, Muskegon 
FERRIS RADIO, Hazel Park 
GOLDEN ANVIL, South Haven 
HOBBY HOUSE, Battle Creek 
LEVEL IV PRODUCTS. INC, Lovonia 
LYCEUM. INC , Warren 
MAIN SYSTEMS. INC.. Flint 
MID.MICHIGAN MEMORY, Dimondale 
NEWMAN COMPUTER EXCHANGE, Ann Arbor 
TRI-COUNTY ELECTRONICS & SOUND CENTER, 
Fenton 

WIZARD'S ARSENAL. East Lansing 
YE OLDE TEACHERS SHOPPE, Ypsilanti 
MINNESOTA 
CODE ROOM, Eden Prairie 
DIGITAL DEN. Burnsville 
MINNESOTA SOFTWARE, White Bear Lake 
PERSONAL BUSINESS SYSTEMS, Minneapolis 
ZIM COMPUTERS, Brooklyn Center 
MISSISSIPPI 
C,COSS Jackson 
DYER'S, INC , West Point 
SOFT1NAREHOUSE, Jackson 
MISSOURI 
CENTURY NEXT COMPUTERS, Columbia 
COMPUTER CENTER, Joplin 

COMPUTERMART, Springfield 
CRC COMPUTERS, Joplin 
PERSONAL COMPUTER, Carl Junction 
RADIO SHACK, Warsaw 
SOFTWARE SHACK. Belton 
i)N1TED COMPUTER STORES, St Charles 

Instant Software' 
Peterborough, N.H. 03458 

MONTANA 
COMPUTER STORE, Billings 
INTERMOUNTAIN COMPUTER, Livingston 
NEBRASKA 
APPLETREE SOFTWARE. Battle Creek 

COMPUTERLAND, Omaha 
COMPUTERS WEST, Omaha 
MIDWEST COMPUTER CO. INC . Omaha 
SCOTTSBLUFF TYPEWRITER & OFFICE 
PRODUCTS, Scottsbluff 
NEVADA 
BYTE SHOP, Reno 
CENTURY 23, Las Vegas 
HOME COMPUTERS, Las Vegas 
HURLEY ELECTRONICS, Las Vegas 
NEW HAMPSHIRE 
BITSNBYTES COMPUTER CENTER, Concord 
COMPUTER TOWN. Salem 
COMPUTERLAND, Nashua 
PAUL'S TV, Fremont 
PORTSMOUTH COMPUTER CENTER. Portsmouth 
RADIO SHACK ASSOC STORE, Keene 
STURDIVANT AND DUNN. Conway 
NEW JERSEY 
ABE'S TV SALES IL SERVICE, Glassboro 
BARGAIN BROTHERS, West Trenton 
COMPUTER CORNER OF NJ, Pompton Plains 
COMPUTER ENCOUNTER, Princeton 
COMPUTER FORUM, Redbank 
COMPUTER MADNESS, Englishtown 
COMPUTER MART OF NJ. INC.. Iselin 
COMPUTERLAND, Cherry Hill 
COMPUTERLAND, Paramus 
CROVVLEY'S, Whitehouse Station 
DAVE'S ELECTRONICS. INC, Pennsvolle 
ELECTRONIC WORLD. Mantua 
G S 8 ELECTRONICS. INC , Maple Shade 
J& J ELECTRONICS, INC IR/S Dealer), 
Hackettstown 
LASHEN ELECTRONICS. INC, Denville 
MIDAS DATA SYSTEMS INC, Marlton 
OMNIFAX, Cherry Hill 
RADIO SHACK ASSOC STORE, Moorestown 
SILENT PARTNER. Fort Lee 
NEW MEXICO 
AUTEL ELECTRONICS CO, Albuquerque 
JAW ENTERPRISES. Cloy's 
MITCHELL MUSIC. Carlsbad 
THOMAS E CARR JEWELER, Alamogordo 
WARGAMES WEST, Albuquerque 
NEW YORK 
A WORLD OF COMPUTERS, Port Chester 
ARISTO CRAFT DISTINCTIVE MINIATURES. 
New York 
ASD HOME COMPUTER CENTER, Poughkeepsie 
BERLINER COMPUTER CENTER, New Hyde Park 
C HABIL D OF NEW DORP, Staten Island 
COMPUTER CORNER. White Plains 
COMPUTER ERA, New York 
COMPUTER FACTORY. New York 
COMPUTER RESOURCES, Williamsville 
COMPUTER SHOP. Kingston 
COMPUTER STORE. Rochester 
COMPUTER TREE, INC. Endwell 
COMPUTERLAND. Carle Place 
COMPUTERLAND, White Plains 
COMPUTERLAND OF NYC. New York 
DIGIBYTE SYSTEMS. New York 
80-MICROCOMPUTER SERVICES, Cohoes 
FUTURE VISIONS COMPUTER STORE, Melville 
HOME COMPUTER CENTER, Rochester 
LONG ISLAND COMPUTER GENERAL STORE, 
Lynbrook 
MR COMPUTER, Wappingers Falls 
OMNIFAX, DeWitt 
SOFTRON SYSTEMS. Rensselaer 
UPSTATE COMPUTER SHOP, New Hartford 
NORTH CAROLINA 
BYTE SHOP. Greensboro 
SOUND MILL, Havelock 
TD'S RECORD SHOP. Sylva 
OHIO 
ABACUS 11, Toledo 
ALTAIR SYSTEMS, INC, Dayton 
ASTRO VIDEO ELECTRONICS. INC . Lancaster 
BUS COMPUTER, Mentor 
CINCINNATI COMPUTER STORE, Cincinnati 
COMPUTER STORE, Toledo 
COMPUTERLAND, Columbus 
COMPUTERLAND, Mayfield Heights 
COMPUTERLAND, North Olmsted 
COMPUTERLAND, Warren 
CUSTOM SOFT, INC. Louisville 
H GABRIEL & CO, Madison 
JOBAR ENTERPRISES, Middlefield 
M1CROAGE. Columbus 
MICRO COMPUTER CENTER, Centerville 
MICRO ELECTRONICS INC Columbus 
MICRO.MINI COMPUTER WORLD, Columbus 
TWENTY FIRST CENTURY SHOP. Cincinnati 
UNIVERSAL AMATEUR RADIO INC, Reynoldsburg 
WANNA PLAY, Cincinnati 
OKLAHOMA 
COMPUTER STORE. INC. Tulsa 
COMPUTER WORLD. Tulsa 
RADIO SHACK ASSOC STORE, Guymon 
SOUNDS. ETC, Watonga 
VERN STREET PRODUCTS, Sapulpa 
OREGON 
COMPUTER PATHWAYS, Salem 
TRS-80 PRODUCTS LTD , Portland 
PENNSYLVANIA 
ALLIED HOBBIES, Philadelphia 
ARTCO ELECTRONICS, Kingston 
BELL ELECTRONICS, Girard 
COMPUTER WORKSHOPPE. Monroeville 
COMPUTERLAND, Gbsonia 
COMPUTERLAND. Whitehall 
COMPUTERLAND OF HARRISBURG, 
Mechanicsburg 
ERIE COMPUTER, Erie 
J & E COMMUNICATIONS, Duncansville 
MIGHTY BYTE COMPUTER CENTER. Horsham 
OMNIFAX. Feasterville 
OMNIFAX, Philadelphia 

PITTSBURGH COMPUTER STORE, Pittsburgh 

STEVENS RADIO SHACK DEALER, Phoenixville 
ROUTE 30 ELECTRONICS, Latrobe 
TELEVISION PARTS COMPANY INC, New 
Brighton 
WAYNESBURG RADIO, Waynesburg 
SOUTH CAROLINA 
OMNI ELECTRONICS, Charleston 
TENNESSEE 
ACE MINI SYSTEMS, Clarksville 
CHATTANOOGA COMPUTER CENTER, 
Chattanooga 
COMPUTER WORLD, Nashville 
COMPUTERLAB, Memphis 
H & H ELECTRONICS, Tullahoma 
WEBB'S PHARMACY & ELECTRONICS, Harriman 
TEXAS 
CODEDATA. INC , Arlington 
COMPUSHOP, Bellaire 
COMPUSHOFVFM19130W. Houston 
COMPUSHOPiN Fwy, Houston 
COMPUSHOP, Richardson 
COMPUTER 'N THINGS. Austin 
COMPUTER CONCEPTS, Beaumont 
COMPUTER HOBBY CENTER, Austin 
COMPUTER PORT, Arlington 
COMPUTER SALES AND SERVICE, Fort Worth 
COMPUTER SOLUTIONS, San Antonio 
COMPUTER TECH ASSOCIATES, El Paso 
COMPUTERLAND OF SW HOUSTON. Houston 
COMPUTERS BY O'NEILL. Lake Jackson 
COMPUTES, Webster 
GATEWAY ELECTRONICS, Houston 
KA ELECTRONICS Dallas 
MARYMAC INDUSTRIES INS Dealer), Houston 
PAN AMERICAN ELECTRONICS IRIS Dealer), 
Mission 
R L COLE'S ELECTRONICS, San Antonio 
WAGHALTER BOOKS, INC Houston 
UTAH 
COMPUTERLAND, Salt Lake City 
CTI, Provo 
QUALITY TECHNOLOGY, Salt Lake City 
VIRGINIA 
COMPUTER SOLUTIONS, Leesburg 
COMPUTER WORKS, INC Harrisonburg 
HOME COMPUTER CENTER INC , Virginia Beach 
LITTLE SOLDIER, Alexandria 
WASHINGTON 
AMERICAN MERCANTILE COMPANY. Seattle 
BYTE SHOP, Bellevue 
COMPUTER CONNECTION, Silverdale 
COMPUTERLAND, Bellevue 
COMPUTERLAND, Federal Way 
EMPIRE ELECTRONICS, Seattle 
LORDS, Port Angeles 
MAGNOLIA MICRO SYSTEMS. Seattle 
PERSONAL COMPUTERS, INC Spokane 
UNIVERSITY VILLAGE MUSIC. Seattle 
WESTERN MICROCOMPUTER CENTER. 
Bellingham 
WEST VIRGINIA 
COMPUTER CORNER, Morgantown 
COMPUTER STORE, Huntington 
SOUND & ELECTRONIC SPECIALTIES. 
Morgantown 
WISCONSIN 
BYTE SHOP, Milwaukee 
COLORTRON COMPUTER DIVISION, Racine 
COMPUTER WORLD, Appleton 
COMPUTERLAND, Madison 
COMPUTERLAND, Milwaukee 
COMPUTERLAND OF FOX RIVER VALLEY, 
Oshkosh 
MAGIC LANTERN COMPUTER, Madison 
PETTED MICROSYSTEMS, Milwaukee 
RADIO SHACK, Mauston 
S & 0 TV SALES, Monroe 
SOFTWARE CASSETTES, Madison 
WYOMING 
COMPUTER CONCEPTS, Cheyenne 
PUERTO RICO 
MICRO COMPUTER STORE, Caparra Terrace 

AUSTRALIA 
'DeFOREST SOFTWARE, Nunawading, Vic 
CANADA 
'MICRON DISTRIBUTING. Toronto, Ont 
Compurnart, Ottawa, Ont 
Micromatic Systems Inc, Vancouver, B.C. 
Micro Shack of W Canada. Regina, Sask. 
Orthon Holdings Ltd Edmonton. Alb 
Total Computer Systems, Alex, Ont 
CARIBBEAN ISLANDS, CENTRAL AND SOUTH 
AMERICA 
'WEST INDIES SALES CO. LTD, Hialeah, FL, USA 
FRANCE 
'DANIEL P LUCET. Alfortville 
GREECE 
•CARITATO TECHNICAL, Athens 
HONG KONG 
'ASSOCIATED INDUSTRIAL SUPPLIES. Hong 
Kong 
ITALY 
'BITS & BYTES, Milan 
KOREA 
'SIN HAN TRADING CORP. Seoul 
NETHERLANDS & BELGIUM 
'SOFTWARE IMPORT BRABANT, Eindhoven, 
Neth 
NEW ZEALAND 
*VISCOUNT ELECTRONICS, Palmerston North 
NORWAY 

SORLUND, Vedavagen 
REPUBLIC OF SINGAPORE 
'00 BUSINESS COMPUTER, Singapore 
SOUTH AFRICA 
'BRIAN VICKERS. Sandton 
SWEDEN 
'SENTEC AS Jartalla 
UNITED KINGDOM 
•CALISTO COMPUTERS. Birmingham, Eng 
WEST GERMANY 
•MICROSTUFF, Frankfurt 

•REINHARD NEDELA. Markdorl 

'Instant Software Distributor 



Instant Software Does 
It With Frequency 
Electronics I 

If you're still designing circuits the 
old-fashioned way, let the Electronics 
I package introduce the latest way to 
go: 
Tuned Circuits & Coil Winding— 
Design tuned circuits for audio and 
radio frequencies. This two-part pro-
gram will find the two missing values 
from any two of the following: fre-
quency, capacitance, inductance, or 
reactance. The coil-winding section 
will calculate the number of turns and 
wire gauge required for a close-
wound, air-, or slug-tuned coil from 
the inductance, diameter, length, and 
permeability of the coil. 
555 Timer Circuits—Timers, both 
monostable (one-shot) and astable (os-
cillator), can be easily designed with 
this two-part program. The program 
will also draw a complete schematic 
on the screen of your TRS-80. 
LM 381 Pre-Amp Design—You too 
can quickly design an IC preamp. 
With this program all you need to do is 
enter the parameters of the perfor-
mance you want, and the program 
does the rest—right down to drawing a 
detailed schematic of your circuit on 
the screen! (Ti).  • 
No. 0008R $7.95. 

All these programs arc Model III 
compatible except Dynamic Device 
Drivers. 

W2NSD/1 

QSL Manager 
Did you remember to send a QSL 

card to the op you worked last week? 
Maybe you sent a QSL, but can't recall 
getting one in return. The QSL 
Manager program will help you set up a 
computerized log book for instant ac-
cen to your records. 
Make complete log entries which in-

clude: date, time, callsign, name, 
band, both the Sent and Received signal 
reports, the mode, QSL sent/received, 
and any remarks you may want to add. 
No more fumbling with index cards 

during a QSO, because the QSL Man-
ager has a built-in search function to 
locate and display information on any 
callsign in your records. You can even 
list all the QS0's for a particular date, 
time, band worked, mode or a specific 
signal report. Up to 1400 entries can be 
accessed from your disk (depending on 
how many disk drives you have). 
The program has built-in editing fea-

tures that help you keep your log book 
up-to-date. 
There's also a command that lets you 

output your log entries to a printer for 
hard copy. 
In that next QSO, knock their socks 

off with your infallible memory. (T2) 
No. 0151RD $19.95 Disk. 

(T1) = TRS-80 Model I, Level II, I6K RAM 
(T2) = TRS-80 Model I. Level II, I6K, Expansion Interface 16K + I disk drive 

Insiant Software  
PETERBOROUGH, N.H. 03458 445 

Dynamic Device Drivers 
Are you tired of working around all 

of the little "obstacles" that are built in-
to your TRS-80? Ever wish that there 
was some way to "repair" those im-
perfections? 
Well here it is! The Dynamic Device 

Drivers package has all of these 
features: 
Programmable Key Debounce—Your 
keyboard can be "tuned" to your typing 
style. 
Programmable Repeating Key Func-
tion—Every key has a repeat function. 
Lowercase Modification Support— 
You have a choice of standard or shift-
for-lowercase letters. (A lowercase 
hardware modification must be install-
ed.) 
Better Than Nothing Graphics— 
Graphics characters will be converted 
to the closest ASCII character. 
Printer/Screen Auto Switching—If 
your printer is accidentally turned off, 
your program won't bomb. 
Programmable Printer Forms Con-
trol—You control the format for printer 
output. 
Programmable Keyboard Lock—Only 
you will know the secret code to unlock 
your keaboard. 
With the Dynamic Device Drivers 

package, you can look forward to 
working WITH your TRS-80, instead 
of against it! (Ti) 
No. 0228R $19.95. 

TO ORDER • 
• 

See your local 
Instant Software dealer 
If these packages are 

unavailable, order direct. 

Call Toll-Free 
1-800-258-5473 

Orders Only 
In New Hampshire Dial 
1-603-924-7296 

TRS-80 is a trademark of Tandy Corporation 

-See L 1st ol Advettosers on page 114 73 Magazine • August, 1981  89 



SEND 10 
CON PATCH 

A Stout Heart 
for a Simplex Autopatch 

put your KIM-1 to work 

Steven G. Erdei WD8CHH 

16005 Ramage Avenue 

Maple Heights OH 44137 

Asimplex autopatch is 
an automatic phone 

patch which requires only 

UNIT U0 

one frequency for both 
transmitting and receiving. 
The simplex autopatch is a 
time-division type of phone 
patch; a phone patch whose 
transmitter is turned off for 
brief periods of time and 
whose receiver is turned on, 
letting the radio user access 

I SECOND 
DELAY SEND 10 

NO 

SEND W 

TURN 
PATCH 
OF F 

TRANS 
DURATION 

RECEIVE 
WINDOW 

Fig. 1. 
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the phone line. A good dis-
cussion of the various types 
of phone patches has been 
published in 73 Magazine.* 

The only hardware need-
ed to build this simplex 
autopatch is a VHF trans-
ceiver, three touchtoneTm 
decoders, a phone patch, a 
touchtone phone line, and a 
MOS Technology KIM-1 mi-
crocomputer. 

The KIM-1 computer is 
the heart of this simplex 
autopatch since it controls 
both the transceiver and 
the phone patch. The VHF 
transceiver must have a 
carrier-operated switch 
connected to the receiver 
section. This line should be 
a logic 1 with no signal pres-
ent and a logic 0 when a 
signal is being received. 

The touchtone decoders 
that I used are the 567, 
phase-locked loop type. 
(This circuitry is not shown 
since there have been many 
articles on these decoders 
in 73 Magazine.) 

The phone patch itself 
can be any method of cou-
pling audio to and from the 
phone line. To be able to 
dial calls directly, the 
phone line you connect to 
this system must be able to 
recognize touchtone digits. 

•"Phone Patching '76," 73 Mag-
azine, June, 1976. 

This program uses less 
than .5K of memory on the 
KIM-1. The program's start-
ing location is 0300. When 
started, the program first 
initializes the I/O ports. 
PA0-7 and PBO are assigned 
as outputs. PB1-7 are as-
signed as inputs. Next, the 
program waits until it re-
ceives an access command. 
This command consists of a 
received signal and the * 
digit being decoded. After 
the initial access command 
has been decoded, the pro-
gram will wait for about 1 
second and check for the 
access command again. If 
the access command is not 
present, as soon as the re-
ceived signal goes away, a 
CW ID will be sent. 
If the access command is 

still being decoded, this is 
interpreted as a request for 
a phone patch. As soon as 
the received signal goes 
away, a CW ID will be sent, 
the phone patch connect-
ed, and a dial tone broad-
cast. The program then con-
tinues on into the transmit 
delay section. This is where 
all audio from the phone 
line is transmitted. 

After the transmit delay, 
the transmitter is turned off 
and the receiver is turned 
on. The receiver is then 
polled for a signal or com-
mand. If no signal is re-
ceived, the transmitter and 



NE W MFJ-102 SOLID STATE  WORLD TIME 
WATCH 

the first microprocessor watch 
made especially for hams 

24 hr. timer 

microprocessor 
water resistant 

solar assist 

New Low Price 
—S59.95 

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 

• 1-2 Watts In, 10-16 Watts Out • $59.95 
• 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 

TEMPO S-1 UPGRADE KITS 
$39.95 

Upgrade your early Tempo S-1 to cur-
rent  Production  Specifications,  kits 

include:  • 450  M.A.H.  Battery  Pack 
• New Case Assembly • All New Es-

cutcheons  • Spkr./Mic.  Jack  w/Dust 
Cap • New Earphone & Jack • P.C.B. 

and Parts for Easy Installation • Detailed 
Instruction Manual • For Radios With & 

Without T.T. Pad. 

Other Accessories Available: 

Spkr/Mic. Designed for S-1 's. . $24.95 
Heavy Duty Belt Clip   7.50 

Flex Antenna   6.00 

To Order Call or Write to: 

ADVANCED COMMUNICATIONS 

INTERNATIONAL 
2411 Lincoln Avenue 

Belmont, CA. 94002 U.S.A. 

(4151 595-3949 

Add $3.00 per order for shipping & 
handling. California residents add 6% 

sales tax. Visa, Master Charge accepted. 

24 HOUR DIGITAL CLOCK 
Switchable to 24 hour GMT or 12 hour format. ID timer. 
Seconds readout. Bright BLUE .6" digits. Alarm, snooze, 
lock functions. Power out, alarm on indicators. Assembled. 

Now you can switch to either 24 hour GMT 
time or 12 hour format! Double usefulness. 
Switchable "Seconds" readout for accuracy. 
10 timer. Alerts every 9 minutes after you tap 

the button. Also use as snooze alarm. 
"Observed" timer. Just start clock from zero 

and note end time of event up to 24 hours. 
Alarm. For skeds reminder or wake-up use. 
Synchronizable with WWV. 
Fast/Slow set buttons for easy setting. 
Big, bright, blue digits (vacuum fluorescent) are 

() 6" tor easy on-the-eyes, across-the-room viewing. 

Lock function prevents missetting. 
Operates on 110 VAC, 60 Hz (50 Hz with 

simple modification). UL approved. 
Handsome styling with rugged black plastic 

lase with  brushed aluminum top and front. 

Switch to 24 hour GMT 
or 12 hour format! 

ID timer. Seconds readout. 
Bright BLUE .6 inch digits. 

'3295 
Sloping front for easy viewing. 6x2x3". 
Order from MFJ and try it — no obligation. If 

not delighted, return it within 30 days for refund 
(less shipping). One year limited warranty by MFJ. 
Oder today. Call toll free 800-647.1800. Charge 

VISA, MC or mail check, money order for $32.95 
plus $4.00 shipping/handling for MFJ-102. 
Put this new improved MFJ digital clock to 

work in your shack. Order today. 

CALL TOLL FREE ... 800-647-1800 
Call 601 323 5869 tor technical information, or 
der/repair status. Also call 601-323-5869 outside 
continental USA and in Mississippi.  47 

jE N T E R P RI S E S, 

INCORPORATED 
Box 494, Mississippi State, MS 39762 ) 

New from 
BLACKCAT 
Antenna Sw./Wattmeter/SWR Meter $169.50 ppd. 
BlackCat JB-4000SW—every shack 
needs it, every ham can afford it. 
4-position Antenna Switch. Heavy 
duty coax switch rated at 2 kW PEP. 
Three positions for antennas (AUX may 
be used for dummy load). Fourth posi-
tion parallels positions 1 and 2 for re-
ceive use only. 
Dual-reading RF Power Meter. Switch 
to RMS or Peak. Three ranges: 20, 200, 
and 2000 watts, full scale. 
Built-in SWR Meter. Shows SWR from 
1:1 to 7:1. Two-position "Set SWR" 
switch plus RF level control. 
Calibrated for 80-10 meters, 
50 ohm non-inductive load. 

JB-1000 KW Dummy Load 

50 ohm oil-cooled, 
temperature-stable. 
resistive load 
handles up to 1 kW 
with low SWR. 
Less oil. $29.95 ppd. 

And more! Those of us who still enjoy 
occasionally operating AM appreciate 
the Modulation-Percent meter scale and 
earphone monitor jack. And the rugged 
metal cabinet with black vinyl-dad steel 
cover and black anodized aluminum 
panel has white nomenclature for 
easy reading. Size: 91/2 "W 
x6"11 x51/2 "D. 

39s 
SIC 'S 
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Ltr  Code  Ltr  Code  Ltr  Code  Ltr  Code  Ltr  Code 

A  60  B  88  C  A8  D  90  E  40 
F  28  G  DO  H  08  I  20  J  78 
K  BO  L  48  M  EO  N  AO  0  FO 
P  68  0  D8  R  50  S  10  T  CO 
U  30  V  18  W  70  X  98  Y  B8 
Z  C8  0  FC  1  7C  2  3C  3  1C 
4  OC  5  04  6  84  7  C4  8  E4 
9  F4  /  94  SPACE  00  END OF MESSAGE  FF 

autopatch audio are turned 
back on and the transmit 
delay repeated. The receiv-
er on-time (or window) is on 
for only short periods of 
time, so the audio from the 
phone is degraded only 
slightly. 
The transmitter delay 

time can be changed by al-
tering the value in location 

0300 

0302 

0305 

0307 

030A 

030D 

030F 

0311 

0314 

0316 

0318 

0319 

031B 

0310 

0315 

0320 

0322 

0325 

0327 

0329 

032B 

0320 

0330 

0332 

0334 

0337 

0339 

033B 

0335 

0340 

0342 

0344 

0347 

0349 

[TA 
Au 72 

Table 1. ID code table. 

0363. The receive window 
time can be changed by 
altering locations 0371 and 
0376. If a # digit is decoded 
(the disconnect command) 
during the receive window, 
the patch is immediately 
disconnected and an ID 
sent. The ID program is 
located at 0200 and is 
called as a subroutine. The 

Program listing for simplex autopatch. 

A9 FF  LDA OFF 

80 01 17  sTA 1701 

A9 01  LDA #801 

80 03 17  STA 1703 

AD 02 17  LDA 1702 

29 2A  AND #t2A 

FO 03  BEQ 0314 

4C OA 03  JP 030A 

AO 00  LDY #800 

A2 00  LDX 

E8  INX 

E0 FF  CPX OFF 

DO FB  BNE 0318 

C8  INY 

CO FF  CPY OFF 

DO F6  BNE 0318 

AD 02 17  LDA 1702 

29 2A  AND #12A 

FO 07  BEQ 0330 

A9 FF  LDA OFF 

85 DO  STA DO 

4C 34 03  JmP 0334 

A9 00  LDA #800 

85 DO  STA DO 

AD 02 17  LDA 1702 

29 20  AND #820 

FO P9  BEQ 0334 

20 00 02  JSR 0200 

A5 DO  LDA DO 

C9 00  CMp 

FO 03  BEQ 0347 

4C OA 03  JmP 030A 

A9 34  LDA #534 

80 00 17  sTA 1700 

SET PA FOR OUTPUT 

SET PBO FOR OUTPUT 

SET pB1-7 FOR INPUT 

LOAD AND MASK FOR RECEIVER 

ON AND • DECODED 

No, LOCK AGAIN 

PATCH REQUEST DELAY 

SEE IF • IS STILL BEING 

DECODED (PATCH REQUEST) 

NO, SET NO REQUEST FLAG 

WAIT FOR RECEIVER To TURN OFF 

YES, SET REQUEST FLAG 

WAIT FOR RECEIVER To TURN OFF 

RECEIVER STILL ON 

RECEIVER OFF, SEND ID 

SEE IF PATCH WAS REQUESTED 

NO, WAIT FOR NEXT ACTIVATION 

YES, CONNECT PATCH 
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ID data table starts at loca-
tion 0068 and can be pro-
grammed using the data in 
Table 1. A flowchart of the 
autopatch program is 
shown in Fig. 1. 
Table 2 gives a complete 

list of all connections to 
and from the KIM-1. All out-
puts are a logic 1 when on; 
all inputs are a logic 0 when 

034c 

034E 

0350 

0352 

0354 

0355 

0357 

0359 

035A 

035C 

035E 

0360 

0362 

0364 

0366 

0368 

036B 

036D 

036F 

0370 

0372 

0374 

0375 

0377 

0379 

0370 

037E 

0380 

0382 

0385 

0388 

038B 

038D 

038F 

0392 

A9 00  LDA #800 

85 EE  STA EE 

AO 00  LDy 000 

A2 00  LOX #800 

E8  INX 

EO FF  CPX OFF 

DO FB  BNE 0354 

C8  INY 

CO FP  CPY OFF 

DO F6  BNE 0354 

E6 EE  INC EE 

A5 EE  LDA EE 

C9 05  cmP #805 

DO EE  BEE 0354 

A9 20  LDA #820 

8D 00 17  STA 1700 

AO 00  LDy 

A2 00  LOX #800 

E8  INX 

EO 20  CPX #820 

DO FB  BNE 036F 

08  INY 

CO 05  CPY #805 

DO F6  BNE 036F 

AD 02 17  LDA 1702 

29 26  AND #826 

DO OB  BNE 038B 

A9 00  LDA #800 

8D 00 17  STA 1700 

20 00 02  Jo 0200 

4C OA 03  JMP 030A 

29 20  AND #820 

PO 03  BEQ 0392 

4C 47 03  JMP 0347 

4C 79 03  Jmp 0379 

on. All input connections 
should be logic levels and 
connected to the input pins. 
The touchtone decoders 
can be tuned to the proper 
tones as listed in Table 2, or 
to other frequencies if you 
want your system to re-
spond to other digits. 

The interfacing of the 
output lines is left up to the 
reader because of the dif-
ferences in the devices that 
you must control. The best 
way to interface these con-
trol lines is to bring them 
out to a 7406 hex inverter 
and have the inverter con-
trol relays. You would need 
to do this for the transmit-
ter keying line, the patch 
connect line, and the patch 

TRANSMIT DURATION TIMER 

RECEIVE WINDOW TIMER 

RECEIVE WINDOW 

Is # (DISCONNECT) DECODED 

YES, DIsCONNECT PATCH 

SEND ID 

GO LOOK FOR NEXT USER 

NO, WAIT FOR RECEIVER OFF 

RETURN TO TRANSMIT 

KEEP RECEI VE WINDOW ON 



BRIGHT 
FREQUENCY 
COUNTERS 

, 
WITH VFA 
accessor-

and 

(Re-
hams 

'NO W 
with 

range  1.1Ghz 
available 

transmitter 
10MHz timebase 
calibrated 
Annunciation 

now available. 
and sightless 

A500 5229.00 (complete 
ies)  Extended 
Commercial versions 
• Measure all bands 
• Use with any 
• High accuracy 
• Fully tested & 
• Voice Frequency 
*(VFA) option 

peater operators 
ca II for details). 

Remember  the  days  we  used  to 
wonder what frequency we were on? 
Then, with Collins and Drake, fre-
quency could be read to 1KC. Ti mes 
have changed and now we say Hertz. 
Today with a BRIGHT counter you 
can be on freq to 1 Hz at HF or 10Hz at 
VHF/UHF. 

BR IGHT counters are more than their' 
name implies.  BRIGHT invests in 
high performance components. The 
A500 series is so sensitive, it will read 
a 2 meter hand-held from 20' away or 
a 100 watt HF rig from 50 without any 
direct connection. 

Check these features • 10Mhz shielded 
timebase to reduce interference • 
Easy operation with color keying and 
input select indicators • 3 sample 
rates (gate-times) • 8 big digits, plus 
overflow • Full factory testing • NBS" 
traceable calibration. 

Be bright, buy a BRIGHT counter. 

Parameter A500 A501) 

Frequency range 50Hz 500 Mhz 50Hz 1100Mhz 

Sensitivity 10My 50My 10My 100My 

Accuracy 117 30.C1 (PP M 1PP M 

Ti mebase type 
Proportional 

oven 

Proportional 

oven 

Price 8229 00 $259.00 

OPTION: Nicad Pack (29 95). 
Commercial models: A500C (295.00) 
A500EC (349.00) 

TO ORDER CALL 404-952-0968 

TER MS:  MC, VISA, AMEX,  UPS 
COD. Add 7.50 shipping. 

WE REPAIR DSI COUNTERS. 
WRITE FOR INFO PACKAGE. 

BRIGHT  P.O. BOX 76972 

ELECTRONICS ATLANTA, GA 30328 

More Than A Name 

/* NE W MFJ-3 1 2 VHF Converter lets you 

HEAR POLICE/FIRE CALLS 
and Weather Band on 2 meter rigs. Covers nearly all FCC 
allocated police/fire VHF-hi freq. (154-158 MHz). Direct freq. 
readout on synthesized, VFO 144-148 MHz FM rigs. 

Now with weather band coverage! 

MFJ VHF HA N D EXPANDi.), 
16 0 - 115 4 M  ON 

1 54- 1 5 8  Off-OVI. 
MN,  MFJ- 3 1 2 

1777 
42) 

Hear exciting police/tire calls, weather band 
maritime costal and more on your 2 meter rig! 
Scanning  rigs  become  police/fire  scanner 
This ingenious MFJ VHF Converter turns your 

-,ynthesized or VFO 144 148 MHz FM rig into a 
hot police/tire receiver (154-158 MHz) with direct 
f requency readout on your rig. 

Receive weather plus more on 160.164 MHz. 
Feedthru allows simultaneous scanning of both 

2 meters and police/fire band. No missed calls. 
Enjoy all benefits of your rig such as squelch, 

excellent sensitivity. selectivity, stability, limiting. 
AM rejection. For handhelds. too. 
Two MOSFETS (tuned RF amp, mixer), bipolar 

crystal oscillator gives excellent performance. 
Bypass/off switch allows transmitting. Won't 

burn out it you transmit (up to 25 watts) with 
\converter on. Low insertion SWR. 

Scanning rigs become 
police/fire scanner. 
Direct freq. readout on 

synthesized and VFO rigs. 

'5995 
"On" LED. 9 18 VDC. SO 239. Mtg bkt. 3x4x1". 
MFJ-311, S49.95. Like MFJ-312 less WX band. 
Order from MFJ and try it — no obligation. It 

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, (1, 
der/repair status. Also call 601 323-5869 outtoc. 
continental USA and in Mississippi.  ,,,47 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 

BROAD BAND 
FOLDED DIPOLE 'NT 

BARKER & 
WILLIAMSON'S 

-r 
B & W's Broad Band Folded Dipole covers all 
amateur bands including the new 12, 17, and 30 
meter bands. Also covers CAP frequencies, MARS, 
Military or any frequency from 3.5- 30 MHz. Being 
used throughout the world! Total length only 90 feet 
long  spreader spacing 19 inches. 
SWR  Less than 2:1 from 3.5 - 30 MHz 
Supplied completely assembled with 50 feet RG 8U 
type coax and PL 259. 
Rugged construction for long life. 
Can be installed as a flat top—inverted 'V" or 
sloper 
Aso available for 2- 22 MHz 
Power handling capability 2 KW- 4 KW PEP 
PATENT PENDING 
See your dealer or write: 

Barker & Williamson, Inc. 
10 Canal Street 
Bristol, Pa. 19007 
Phone #215-788-5581 

pi.11 
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transmit/receive line, if this 
line is used. If you want to 
interface these lines in 
another manner, remember 
not to draw more than 1 mA 
from an output pin. 

The simplex autopatch is 
compatible with normal 
simplex use on the same 
frequency. Only transmis-
sions with an access digit 
are responded to; all other 
signals are ignored. The fol-
lowing describes how to use 
the autopatch. 

First, to see if you are in 
range of the autopatch, key 
your transmitter and mo-
mentarily press the * on the 
touchtone pad. When you 
release your mike, you 
should hear the autopatch 

Inputs 

PB1 — 941-Hz decoder output 
PB2-1477-Hz decoder output 
PB3-1209-Hz decoder output 
PB5—Receiver carrier-operated switch 

ID. Second, if you want to 
use the patch, follow the 
above procedure, but hold 
the * down for a couple of 
seconds. This time, you will 
hear an ID followed by a 
dial tone. You can now use 
the patch just like an 
autopatch connected to a 
repeater, with one excep-
tion: You must wait about a 
second before you dial or 
talk so that your first digit 
or word isn't missed. 
When using the simplex 

CW ID subroutine. 

0200  A9 04  LDA #SO4 

0202  80 00 17  STA 1700 

020C  BD 8F 02  LDA 028F,X 

020F  95 E2  STA 00E2,X 

0211  CA  DEX 

0212  10 F8  BPI 0200 

0214  A2 08  LDX #S08 

0216  20 79 02  JSR 0279 

0219  A2 03  LDX #203 

021B  20 79 02  JSR 0279 

021E  20 8A 02  JSR 028A 

0221  AA  TAX 

0222  E6 E2  INC 00E2 

0224  C9 00  CMP #S00 

0226  DO 03  BNE 022B 

0228  4C 19 02  JMP 0219 

0220  C9 FF  CMP #1FF 

0220  DO 03  BNE 0232 

022F  4C 50 02  JMP 0250 

0232  8A  TXA 

0233  85 DF  STA 000F 

0235  06 OF  ASL 000F 

0237  FO EO  BEQ 0219 

0239  BO OD  BCS 0248 

023B  1.2 01  LDX #S01 

0242  20 79 02  JSR 0279 

0245  18  CIC 

0246  90 ED  BCC 0235 

0248  1.2 03  LDX #S03 

024A  20 5B 02  JSR 0250 

024D  18  CLC 

024E  90 FO  BCC 0246 

0250  A2 08  LDX #508 

TURN TRANSMITTER ON 

SEND LEADING SPACE 

SPACE BETWEEN CHARS. 

GET CHAR. TO SEND 

CHECK FOR SPACE 

END OF MESSAGE? 

DONE WITH CHAR? 

SEND SPC. 

SEND DASH 

Outputs 

PA2—Transmitter keying 
PA4—Patch connect 
PA5—Patch send/receive switch 
PBO—CW ID audio output 

Table 2. KIM-1 I/O connections. 

patch, you will notice tick-
ing sounds in the patch 
audio. This ticking is the 
receive window that lets 
you control the patch. 
When you are finished with 
your call, send a # and the 
patch will disconnect and 
send a final ID. 
If you have a problem 

with the receive window in-
terfering with the quality of 
the audio from the phone 
line, the squelch tail on 
your receiver is probably 

0252  20 79 02  JSR 0279 

0255  A9 00  LDA #S00 

0257  80 00 17  STA 1700 

025A  60  RTS 

0250  86 DD  STX 0000 

0250  A5 E6  LDA 00E6 

025F  OD 47 17  STA 1747 

0262  EA EA EA  NOP'S 

0265  EA EA  NOP'S 

0267  EE 02 17  STA 1702 

026A  A6 E7  LDX 00E7 

026C  CA  DEX 

026D  DO FD  BNE 0260 

026F  20 47 17  BIT 1747 

0272  10 F3  BPL 0267 

0274  C6 DD  DEC OODD 

0276  DO E5  ONE 0250 

0278  60  RTS 

0279  86 DD  STX OODD 

027B  A5 E6  LDA 00E6 

0270  8D 47 17  STA 1747 

0280  2C 47 17  BIT 1747 

0283  10 FB  BPL 0280 

0285  06 DD  DEC ()ODD 

0287  DO F2  BNE 027B 

0289  60  RTS 

028A  A6 E2  LDX 00E2 

025C  85 68  LDA 0068,X 

028E  60  RTS 

too long. You can eliminate 
this problem by removing 
the electrolytic capacitor 
following the diodes in your 
receiver's noise amp. This 
cured the problem in my 
system. For what would 
seem to be a difficult proj-
ect, the use of the KI M-1 
microcomputer turned this 
autopatch into a relatively 
easy task. If you have any 
difficulties in getting your 
system on the air, feel free 
to contact me.• 

SEND TRAILING SPACE 

TURN TRANSMITTER OFF 

MARK SUBROUTINE 

PBO IS CW AUDIO OUTPUT 

SPACE SUBROUTINE 

Code Initialization 

028F  00 05 3B 03 44 DO CO CO CO CO CO 00 

Sample ID (DE WD8CHH) 

0068  90 40 00 70 90 E4 A8 08 08 FF 
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call toll free: nights 

(800) 231-3057 
6-10 PM CDST, M.W.F. 
days: 713 658-0268 

ICOM  IC 720/AC   $1298 
IC 730  729 
IC 2AT  249 
IC 22U  269 

Santec  HT 1200  299 
ETO  Alpha 78  2707 

374  2036 
76A   1585 
76PA   1866 

Telrex  TB 5EM  425 
Drake  TR7 DR7   1349 

R7/DR7   1299 
AEA  Morse matic   169 

Order KWM 380 Now 
OLD PRICE 

Rockwell Accessories in Stock 

Bash Books  995 
Amphenol Silver Plate PL-259. 1.00 
Antique/Rare Tubes  Call 
GE 572  38 

Timex 24 hour Wallclock .... 24.95 
Robot 800A  749 
Cubic 103   1195 
Bird 43 SLUGS 
Portable VJ Amplifier 
2 watts in 33 watts out   $89.95 
Belden 9405 Heavy Duty 
Rotor Cable 2#16, 6#18   45c/ft 
Belden 8214 RG-8 Foam   36c/ft 
Belden 9258 RG-8X 
Mini-coax   19c/ft 

Alliance HD73 Rotor   109.95 

Call for TS830S, TS130S, TS-530 
plus accessories 

MASTERCARD  VISA 
All prices fob Houston except where in-
dicated. Prices subject to change without 
notice, all items guaranteed. Some items 
subject prior sale. Send letterhead for Dealer 
price list. Texas residents add 6% tax. 
Please add sufficient postage, balance 
collect 

II 
_A NI 

Electronics Supply, Inc. 
1508 McKinney 

Houston, Texas 77010 
 2 

'This MFJ RF Noise Bridge . . 
lets you adjust your antenna quickly for maximum 
performance. Measure resonant frequency, radia-
tion resistance and reactance. Exclusive range 
extender and expanded capacitance range gives 
you much extended measuring range. 

• Exclusive range extender  • Expanded 
fo capacitance range  • Series Bridge 

MFJ RF NOISE BRIDGE 
Mode, scj 202 

This new MFJ-202 RF Noise Bridge lets you 
quickly adjust your single or multiband dipole, in-
verted Vee, beam, vertical, mobile whip or random 
system for maximum performance. 
Tds resonant frequency and whether to shorten 

or lengthen your antenna for minimum SWR over 
any portion of a band. 
MFJ's exclusive range extender, expanded ca-

pacitance range ( ± 150 pf) gives unparalleled im-
pedance measurements, 1 to 100 MHz. Simple to 
use. Comprehensive computer proven manual. 
Works with any receiver or transceiver. 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-
fiers, baluns, transformers: electrical length, velo. 
city factor, impedance of coax: synthesize RF im-

• pedances with transmatch and dummy load 

$ 95 
Order from MFJ and try it — no obligation. If 

not delighted, return it within 30 days for a refund 
(less shipping). This bridge is unconditionally 
guaranteed for one year. 

To order, simply cal us tel free 800-647-1800 
and charge it on your VISA or MasterCharge or 
mail us a check or money order for $54.95 plus 
83.00 for shipping and handling. 
Don't wait any longer to enjoy maximum an 

tenna performance. Order today. 

CALL TOLL FREE ... 800-647-1800 
Call 601.323-5869 for technical information, or 
der/repair status. Also call 601.323.5869 outici , 
continental USA and in Mississippi. 

MFJ ENTERPRISES, INC. 
BOX 494, MISSISSIPPI STATE, MS 39762 

Check your signal. 
BLACKCAT Monitor Scope $209.95 ppd. 
Blackcat JB-4001S—for continuous 
monitoring of your hahsmitting quality at 
low cost 

The dedicated cdonitor. Leave it in the 
line and you'll always know what's hap-
pening with your rig. Operates from 
160-10 meters. 
Versatile. With familiarity you'll be able 
to interpret the scope patterns to deter-
mine power output, distortion, audio 
noise, ALC action, carrier suppression, 
SWR effects, linearity, spurious  signals, 
flat topping, plus AM modula-
tion characteristics. Provides 

2 KW Coax Antenna Switch 
4-positions (three 
for ants. & dummy 
load, fourth for re-
ceive only). Coax 
connectors, black 
case with white no-
menclature mea 

sures 3-7/16"H x 4-3/32" W a 4"D 
Model .113-1007SW. only $24.95 ppd. 

both sine and trapezoid patterns. Built-in 
audio generator for modulation and 
transmitter testing purposes. 
3" green phospher scope tube with 
printed reference graticule (useful for 
calculating percentages). Black vinyl-
clad steel case with black anodized alu-
minum panel with white nomencla-
ture. Size: 101/2 "W x61/4 "H 
x11 1/2 "D.  1111011ANICS  35. 

ON O 111111111 E,Clik"  46567 
0 0  S1  EE O-  e 

\V ONfk  Dept TO  130)(36, Soactis 

Enclosed is $  (Ora shipping prepaid) Phone.. 219/457-3191 
CODs. Indiana res. add 4'70 sales talc.) 

d ModelIsi Mastercard 
please  se°  C3 
choget tt:  caid 14° 
em , Da 

Na me 

todtess 

CotY 

ease 
gt1n, 

MO M ENE  IEEE  1=11 
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PACE Communicator MX (left) 
Compact. 2m hand-held FM Transceiver. 144-148 Mhz, 1 
Natt, 6 channels with 18 channel capability (6 simplex, 6 at 
.600 KHz, 6 at -600 KHz), 1 channel installed (146.52 
implex). Only one crystal per channel. Complete with 
lexible rubber antenna, mad battery & charger. Size 
.,2'"wx6 1,8"hi.1'4"cl, Wt. 16 oz ... CLOSEOUT $129" 
Crystal Certificates   each 5" 

PACE Communicator I (right) 
Hand-held 2m FM Transceiver. 144-148 Mhz, 3 watts with 6 
..hannel capability, 1 channel installed (146.52 simplex). 
Complete with flexible rubber antenna and battery tray. 
Nicads and charger not included. Size. 8'5"1"..2iii"w 
Wt 1.8 lbs   CLOSEOUT $129" 
Accessories for Communicator I: 
B-1 Nicad Battery Pack (10 AA batteries)   $24" 
Cl Desk top AC Charger   39" 
Crystal Certificates   0.1rh 

":" • 

PACE Communicator II 
25 watt, 800 channel 2m FM Transceiver for 144-147.995 
Mhz. Simplex, t 600 KHz & + 1 MHz offsets. Requires 
118VDC @ 5 AMPS. Complete with hand microphone, 
inobile bracket, base stand & power cables Size: 2.8"h" 
6 4"wx 11.2"d, Wt. 6.6 lbs   CLOSEOUT $249" 

SAVE $100 
CID 

• 

IC-22S 
Synthesized 2m transceiver. No crystals required. Program 
22 channels selected from 132 channels on 15 Khz 
spacing 146.010 to 147.990 MHz by installing diodes on 
matrix board. Simplex and t 600KHz offsets. Output lOw 
or 1w, selectable. Microphone w/clip, mobile mount. DC 
cord, plugs and diodes supplied SI 2' -"h.6. 
W1 4 lbs (Regular $299)   CLOSEOUT $199 

IC O M 

SAVE ;296 

YA M FT-625R0 All-Mode 6 meter Transceiver. 1-25w 
output (variable), 50-54 Mhz; SSB, CW, FM & AM (8w). 
Digital plus analog readout. Built-in ±1 mHz offset, noise 
blanker & AC-DC supplies. Size: 111,4"w=5"h.l n"d. Wt. 
20 lbs (Regular $895)  CLOSEOUT 5599 

HY-GAIN Antenna Specials: 
Model 707 2m, ',wave stainless base loaded trunk hp mount 
mobile antenna. Trims 136.5 to 174 Mhz. No-hole installation 
with 2 set screws With 16' coax & hardware   $9" 
Model 563/MR-52m, '1,-wave type, trunk hp mount antenna for 
Similar to Model 707 but labeled as a monitor ant   $9" 
Model 536/MR-10 Magnetic mount, 450 Mhz 'i-wave stainless 
base loaded mobile antenna. Mounts without drilling a hole 
Labeled as a monitor antenn3 but OK tor Ham use   $9" 

MIDLAND 13-509 12v, 10w, 12 channel 220 mHz FM 
transceiver Crystals for 223.50 mHz simplex installed, 
mobile mount & microphone included ... SALE $179" 

Crystal certificates  each 5.00 

Quantities on items shown in this ad are limited Hurry 
and order now' Send Check or Money Order To expedite 
prompt shipment CALL TOLL FREE and use MASTERCARD 
or VISA: phone COD orders also accepted For each major 
item, allow 55 00 for UPS charges in the 48 States 

AES Store Hours: Mon, Tue, Wed & Fn 
9-5:30; Thurs 9-8 (Vegas 9-6); Sat 9-3. 

VISA* 
v• 467 

Standard C7800 

New for 450 MHz! 

• UNIFfitnuarsclivui 
•  Crepe 
POMO CM 

111611all 

t-  $04111-12 —I 

—1CD-
rose-sego. S.111111. 

•  • 0111E.I''N'. 

_j 

Incorporates a brand-new LSI 8 bit microcomputer that memorizes, thinks, and makes decisions for quick and correct 
channel control. Select 10 watts or 1 watt output and 480 channels in 25 kHz steps, 438 to 449.975 mHz. Coverage is 
divided in to 12 steps of 1 mHz which can be scanned up and down at 25 or 50 kHz intervals, fast or slow, automatically 
searching for busy or vacant channels. Instant push button access to two priority call channels. Capable of memorizing or 
programming any 5 frequencies and scanning them up and down. Memory back-up feature maintains pre-programmed 
frequencies even when power is switched OFF. Low supply voltage triggers an internal DC-DC converter to maintain the 
back-up voltage at a constant level. Double superhet receiver; IF: 21.4 mHz/455kHz; Sensitivity: 0.5uv/20db. 
Bandwidth: t 7.5 kHz; Selectivity: better than 60db at t 25kHz. Microphone has a built-in up-down frequency control for 
convenient channel selection. Big, four digit LED frequency readout and unique 9 LED signal strength & power indicator 
CTCSS encoder provisions. Requires 13.8v DC @4.5 A (10w, transmit), 0.6A (receive). Size: 6'  •  '• -rt Wt 6 
lbs. With mobile mount, hardware & DC cord  Low AES Price $399" 

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

1-800-242-5195 

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

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

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

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

Pete, WA8PZA & Squeak, AD7K 
Outside Nev 1-800-634-6227 

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

Outside ILL. 1-800-621-5802 
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FOR THE 
EXPERIMENTER 
CRYSTALS & KITS OSCILLATORS • RF MIXERS • RF AMPLIFIER • POWER AMPLIFIER 

OX OSCILLATOR 
Crystal controlled transistor type. 3 to 20 MHz, OX-Lo, Cat. No 
035100. 20 to 60 MHz, OX-Hi, Cat. No. 035101. 
Specify when ordering $6.31 ea. 

MXX-1 TRANSISTOR RF MIXER 
A single tuned circuit intended for signal conversion in the 3 to 170 
MHz range. Harmonics of the OX or OF-1 oscillator are used for 
injection in the 60 to 170 MHz range. 3 to 20 MHz. Lo Kit. Cat. No. Z 

035105. 20 to 170 MHz. Hi Kit. Cat. No. 035106. 
Specify when ordering $7.02 ea. 

NP1P, 

OF-1 OSCILLATOR 
Resistor capacitor circuit provides osc over a range of freq with 
the desired crystal. 2 to 22 MHz. OF-1 LO, Cat. No. 03t108. 18 
to 60 MHz, OF-1 H Cat. No. 035109. 
Specify when ordering 

PAX-1 TRANSISTOR RF POWER AMP 
A single tuned output amplifier designed to follow the OX 
oscillator. Outputs up to 200 mw, depending on frequency 

and voltage. Amplifier can be amplitude modulated 3 to 30 
MHz, Cat. No. 035104. 

Specify when ordering. $7.34 ea. 

p .  

SAX-1 TRANSISTOR RF AMP 

$5.42 pa 

A small signal amplifier to drive the MXX-1 Mixer. Single tuneo 
input and link output. 3 to 20 MHz, Lo Kit, Cat. No. 03512.20 to 
170 MHz, Hi Kit, Cat. No. 035103. 
Specify when ordering  $7.02 ea. 

BAX-1 BROADBAND AMP 
General purpose amplifier which may be used as a tuned or 

untuned unit in RF and audio applications. 20 Hz to 150 MHz 
with 6 to 30 db gain. Cat. No. 035107. 

Specify when ordering $7.34 ea. 

.02°. Calibration Tolerance 
EXPERIMENTER CRYSTALS (HC 6 U Holder) 
Cat. No,  Specifications 
031080 '3 to 20 MHz — For use in OX OSC Lo $6.88 ea 
031081 "20 to 60 MHz — For use in OX OSC Hi $6.88 ea. 
031300 *3 to 20 MHz — For use in OF-1L OSC $6.88 ea 
031310 *20 to 60 MHz — For use in OF-1H OSC $6.88 ea 

'Specify when ordering 

Shipping arid postage (inside U.S . Canada and Mexico only) will 
be prepaid by International Prices quoted for U S.. Canada and 
Mexico orders only Orders for shipment to other countries will be 
quoted on request. 

36 
INTERNATIONAL CRYSTAL MFG. CO., INC. 
10 North Lee  Oklahoma City Okla 73102 

Code reading 
makes ham radio 

more fun! 

Field Day 2 

A code reader can add to the 
fun of ham radio by allowing 
you to copy many signals that 
are too complex or too fast to 
decode by ear. 
You can get in on such things 

as news-wire service transmis-
sions, weather information and 
financial reports that are sent 
by radioteletype IRTTY), ASCII 
computer language or Morse 
code. 
Some code readers only copy 

one or two types of signals, but 
the Kantronics Field Day 2 tm 
allows you to copy PITY at 60, 
67, 75 and 100 WPM,  ASCII at 
110 and 300 (if sent as it is 
typed) Baud and Morse at 3 to 
80 WPM. 
The Field Day 2 even has an 

editing program to improve 
sloppy Morse. You get more of 
the message and fewer illegal 
character signs man with other 
code readers. With a Field Day 2 
you also get a 24-hour clock, 
code speed display and TTL 
compatible demodulator out-
put. 
The Field Day 2 is a complete 

unit in one package with a large, 
easy-to-read, 10-character dis-
play and is backed with a full-
year limited warranty. 
Code reading makes ham 

radio more fun, and now you 
can get started with one com-
pact, versatile unit, at 5449.95, 
suggested price, the Field Day 
2. 
Call or visit your Authorized 

Kantronics Dealer for a demon-
stration! 

Kantronics 
1913) 842-7745 

1202 E 23rd Street 
Lawrence Kansas 66044 
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Robert B. Grove WA4PYQ 

Grove Enterprises, Inc. 

Rt. 1, Box 156 

Brasstown NC 28902 

The Bearcat 350 
Programmable Scanner 

a first-class act from Electra 

t's hard to believe that 
only four years have gone 

by since Electra released 
their first keyboard-entry 
programmable scanner, the 
venerable BC-210. This emi-
nently-usable little scanner 
was followed in rapid suc-
cession by a flurry of new 
products: the BCs 250, 220, 
211, 300, 160—and now, 
the BC-350. 
This new entry from Elec-

tra sports one radical inno-
vation: a fully-alphanumer-
ic display. No longer does 
the listener have to remem-

The Bearcat 350 programmable scanner. 

ber that 155.505 is his local 
police frequency or the 
147.045 is the Robbinsville 
repeater. He can use the 
keyboard to write in "Po-
lice," "Fire," or "RVL 
RPTR." Up to 8 characters, 
alpha or numeric, may be 
entered for display on any 
channel. Readout is a bril-
liant fluorescent display. 
The alphanumeric func-

tion is not in lieu of a fre-
quency entry; either display 
may be called up alternate-
ly by toggling the A/N key. 
Another feature which 

will be well-received is the 
faster scan/search rate-20 
channels per second (10 on 
slow speed). 

Frequency ranges cov-
ered are typical of the new 
Bearcats: 30-50, 118-136, 
144-174, and 421-512 MHz. 
Electra chooses to break 
these ranges into seven sub-
bands for advertising pur-
poses. It is significant to 
note that low-band cover-
age is now advertised as full 
30-50 MHz rather than 32-
50 MHz as in previous prod-
ucts. Although the earlier 
units went down to 30 MHz, 
performance and parame-
ters were not always repeat-
able. 

The 350 is not tiny; in 
fact, in spite of the photo, it 
is the largest unit yet pro-
duced by Electra: 12" W 
4" H x 9" D. It was defi-
nitely not produced with 
the mobile listener in mind! 
However, the BC-350 does 
have a 12-volt input for 
those with room. 
Sensitivity and selectiv-

ity are excellent. 0.4 uV on 
low and high bands and 0.8 
uV on UHF are typical. — 60 
dB rejection ±25 kHz dis-
criminates against adjacent 
channel interference. 
As with some previous 

models, 50 channels of 
memory are allocated to 10 
bands, allowing selective 

call-up of various frequen-
cy clusters programmed by 
the user. 
For noisy environments 

such as those encountered 
in industrial or mobile in-
stallations, a 2-Watt audio 
amplifier provides plenty of 
sound from the internal 
speaker. A rear-apron jack 
is provided for an external 
speaker or de-scrambler. 

Selective scan delay (an 
Electra patent) allows for 
immediate resumption of 
scan or search after the car-
rier goes off the air, or it 
may be toggled to wait 2 
seconds for responses on 
that channel. 

A priority feature allows 
sampling of channel one ev-
ery two seconds if desired 
to be sure not to miss a call 
on that channel. An auxil-
iary function can be used to 
activate a remote recorder. 
A count memory permits 
the user to determine the 
number of times a channel 
has been active, even if you 
have not been there to hear 
it. A lockout key allows you 
to temporarily exclude any 
channels you wish during 
scan. 

The display is divided in-
to two readouts. The left-
hand window provides call-

Continued on page 101 
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RTTY/CW FOR THE TRS-80* 

ROM- 1 16 
RTTY CW Operating System 

FEATURING: 

• ASCII-BAUDOT-C W 
• SPLIT-SCREEN VIDEO 
• REAL TIME CLOCK 

PLUS: 

• Word-wrapping 
• Two serial ports 

45.45 to 9600 Baud 

tit CRO W 
MicroProducts 

P 0 Box 892 
Marysville, Washington 98270 

(206) 659-4279 

• Serial ports use USARTS 
• Automatic CW/ID 
• Program status 

continuously displayed 
• Instantly change: 

program status 
Baud rates 
ASCII/Baudot modes 

• Transmitter under 
program control 

• Self tracking CW speed 

• LLIST & LPRINT usable 
on any serial printer 

• All software easily 
transferred to disk 

• Requires LEVEL II 16K RAM 
Model I or Model III, 
external terminal unit 

• Includes pc board, cabinet, 
software & manual 

• Unconditionally guaranteed 
for 30 days 

• Limited parts & labor 
warranty for 90 days 

• ASSEMBLED & TESTED $325 
Washington ,•  -15 odd 5 3% soles to. 

tS.4 

Compare the 

a" 

Interested in RTTY? 
$169.95 buys a terminal unit kit with the features you need most 
for enjoyable RTTY. Our 3-stage active input filters, built-in AFSK 
and 60 mA loop supply make the TU-170 a great buy regardless 
of the rig or printer you prefer. 
Sound interesting? Call or write for details about our full line of 
RTTY equipment backed by a complete factory support 
program. 

NMI = MEP Tu-vro 

Flesher Corporation 
P.O. Box 976 Topeka, KS 66601 913.234.0198 
Distributors in Canada and Australia 

CALL 
TOLL 
FREE 
For the best deal on 

•AEA•Alli a nce•A mec o•Apple•ASP 
•Av a nti•B el d e n•Ei e nc h er•Bir d•CDE 
•CES•C o m mu ni c ati ons Sp ecialists 
•Collins•Cushcraft•Daiwa•DenTron 
•Orake•Hustler•Hy-Gain•Icom•IRL•KLM 
•Kenwood•Larsen•Macrotronics•MFJ 
'Midland. Mini Products•Miraqe•Mosley 
• NPC•Newtronics• Nye• Panasonic 
'Palomar Endineers•Regency• Robot 
• Shure•Standard•Swan• Tempo 
• Ten Tec•Transcom•Yaesu 

Hot Buys 
for August! 
ICOM IC-720A all-band Xcvr... 
Now in stock!  $1299 

TENTEC ARGOSY all-band HF 
Xcvr, only   $495.95 

ICOM IC-2A Hand Held... 
Limited special  $219.50 
IC-2AT with pad _ $249.50 

MIRAGE B-23 2-meter 2/30 W 
FM/ SSB linear   $79.95 

APPLE  Disk  Based  System: 
Apple II or II Plus with 48k 
RAM installed, Disk II with 
controller, DOS 3.3 _$1869 

APPLE Game Paddles available 

Quantities limited  all prices subject to 

change without notice 

We always have an excellent 
assortment of fine used equip-
ment in stock... Come in or call 
Erickson  is  accepting  late  model 
amateur radio equipment for service: 

full time technician on duty 

CALL TOLL FREE 
(outside Illinois only) 

(800) 621-5802 
HOURS 9 30 5 30 Mon  Toes  Wed A. Fri 

9 30-9 00 Thursday 
•  Jaluroay 

ERICKSON 
COMMUNICATIONS 
Chicago. IL 60630 
5456 North Milwaukee Ave. 
1312l 631-5181Iwithin lllinoisl 
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Karl T. Thurber, Jr. W8FX 

317 Poplar Drive 

Millbrook AL 36054 

The Calectro Multi-Tester 
a full-size, lab-type multimeter 
for fans of analog operation 

T he most common items 
of test equipment need-

ed in the ham shack or 
home electronics workshop 
are rf and af signal gener-
ators, oscilloscopes, fre-
quency counters, dummy 
load/wattmeters, grid-dip 
oscillators, and—perhaps 
the primary instrument— 
the multi-tester or multi-
meter. 

The Calectro 20-205 multimeter. 

Little need be said about 
the utility of the multimeter 
on the bench or in the home 
workshop. This versatile in-
strument allows one to 
make basic current, volt-
age, and resistance read-
ings (as a minimum), and for 
this reason it is indispens-
able for even the non-tech-
nical amateur or SWL —if 
for no other purpose than 

to be able to detect open 
and short circuits or to 
check one's ac line voltage. 
For the home-brewer, exper-
imenter, and kit-builder, the 
multimeter is invaluable in 
circuit design and develop-
ment as well as in trouble-
shooting applications. 

The basic multimeter, or 
VOM, is an analog device 
that has four, five, or more 
scales, each representing a 
different type of measure-
ment, such as ac, dc, Ohms, 
decibels (dBs), and possibly 
other parameters. The input 
arrangement and number 
of ranges depends on the 
degree of sophistication 
and cost of the unit. A pri-
mary "driver" of quality 
and cost (they go together, 
of course!) is the meter's in-
ternal resistance—the high-
er the better, since units 
with relatively high internal 
circuit resistance (20,000 
Ohms-per-volt or greater) 
will tend not to unduly dis-
tort readings as a result of 
loading of the circuit under 
test by the meter itself. 

There is little question 
that the industry is moving 
toward the digital-readout 
multimeter. Frankly, this 
type of tester can enable a 
greater degree of overall ac-
curacy for the average user, 
just as the digital watch can 
permit more precise time-
keeping than can the two-
hands type. For example, a 
good digital multimeter's 
accuracy may be on the or-

der of 0.1 to 0.5% of basic 
dc scale, whereas good ana-
log meters boast precisions 
of but 2-5%, not to mention 
such additional problems 
as interpolation and paral-
lax errors. 

Despite the superior ac-
curacy of the digital instru-
ment, there's still a good 
deal of room for the analog 
multimeter for general-pur-
pose electronic usage. The 
better grade instruments 
are still a good deal less ex-
pensive than equivalent 
digitals. In addition, for 
general troubleshooting, 
the smooth analog meter 
action is often much pre-
ferred over trying to inter-
pret running, flashing digits 
when working with highly 
dynamic or unstable cir-
cuits. Too, movement 
trends of the parameter be-
ing measured are much 
more clearly discerned on 
the analog meter. 

There's no shortage of 
analog multimeters in the 
marketplace. However, one 
of the better meters I have 
encountered is the new Ca-
lectro (GC Electronics) 
model 20-205, formerly 
known as the H3-361. This 
high quality, "lab-type" in-
strument is a multi-purpose 
multimeter that's a good ex-
ample of what a better ana-
log model can do. The 
100,000 Ohms-per-volt dc 
internal resistance ensures 
that most circuits under 
test will be unaffected by 
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the meter's presence. I 
found it to be a very rugged, 
reliable all-purpose measur-
ing device capable of han-
dling a wide range of ac and 
dc voltages, resistances, dc 
currents, and dBs. 

The Calectro instrument 
has a large (4") clear plastic-
front meter with a two-col-
or mirrored scale for good 
visibility and ease of inter-
polation. The 18-position 
range switch, when coupled 
with the four front-panel in-
put jacks, enables selection 
of 22 ranges. Dc voltage 
ranges run from 0-500 milli-
volts to 0-1000 volts. Ac 
measurements of from 
0-2.5 volts to 0-1000 volts 
are available; VUs are mea-
surable in five ranges from 
—20 to +62 dB; dc resis-
tance scales run from 
0-2000 Ohms to 0-20 meg-
ohms; dc current scales run 
from 0-10 microamperes to 
0-10 Amperes. Batteries are 
required only for the Ohms 
function (two AA-size 
1.5-volt penlight cells will 
do the trick—use alkaline 
cells for long life), which in-
cidentally in the R x 1 range 
has a center-scale position 
of 16 Ohms. This enables 
convenient and accurate re-
sistance measurements 
down to a mere fraction of 
an Ohm. 

Meter protection is a par-
ticularly important feature 
of any item of test gear. The 
Calectro unit is well pro-
tected by dual silicon 
diodes. The protection cir-
cuit worked well for me, 
since through operator er-
ror I managed to goof in 
checking out the unit by 
making several gross mis-
takes in range switch selec-
tion, including inadvertent-
ly placing raw 120-V ac line 
current across the meter 
when using one of the low 
Ohms ranges. No damage 
was experienced. 

The unit's accuracy 
seemed adequate for most 
in-shack uses and appeared 
to be better than the rated 

dc  3% and ac  5% (of 
full scale) accuracy. The 
double-jeweled ± 2% me-
ter and temperature-stabi-
lized resistors in the innards 
undoubtedly contributed 
to the tester's overall excel-
lent accuracy. 

The Calectro device is a 
large instrument as far as 
multimeters go, being 71/4 " 
H x 6" W X 21/4 " D. It 
comes with standard color-
coded test leads and prods 
and is list priced at $59.95. 
There are no accessories 
advertised for use with it 

While one may easily 
purchase a much less ex-
pensive, miniature multi-
meter, one will likely find 
the latter to be but a mere 
toy beside a higher-quality 
instrument such as the lab-
grade unit I've highlighted 
here. A good analog instru-
ment can be made to do 
yeoman duty for a multi-
tude of tasks, including bat-
tery testing, transistor or 
diode checking, and field-
strength measuring (when 
used in conjunction with a 
diode or rf probe). It can 
even be used as an S-meter 
for an older receiver. An rf 
probe, or a set of extra-long 
coiled test cables with easy-
grip clips, would also repre-
sent money well spent. 

o  

C.B. TO 10 METER KITS 
AMERICA'S #1 SOURCE FOR 

10 METER C.B. KITS 

IN STOCK—Kits for most C.B. Models— 
A.M. and S.S.B. 
COMPLETE KITS—Includes all parts and de-

tailed instructions for both crystal and 
P.L.L. synthesizers. 
CUSTOM ENGINEERED—For easy installa-
tion with minimum amount of time and test 
equipment. 
FLEXIBLE BAND COVERAGE—To provide I 
MHz coverage for most P.L.L. chassis and 
up to 2 MHz on special order for some 
types. 
LOW COST—Kit prices range from $10.00 
to $50.00, according to parts required. 
Average kit price under $25.00. 
Free catalog—write or call today for our 
free 10 meter catalog. Includes details on 
kits and our many other products. 

AMERICAN CRYSTAL SUPPLY COMPANY 
P.O. BOX 638 
WEST YARMOUTH, MA. 02673 
(617) 771-4634 

Sure, I know that the fu-
ture is digital, but analog 
has its rightful place, and 
that place just may lie in 
your workshop. It certainly 
does in mine! 
The 20-205 is sold primar-

25M K 2 

ily through general elec-
tronic supply houses. This 
Japanese-made import is 
distributed by GC Electron-
ics, 400 South Wyman St., 
Rockford IL 61101. Reader 
Service number 479.• 
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NEW PRODUCTS FROM HAL-TRONIX 
2304 MHz DOWNCONVERTERS 

Frequency Range 2000-2500 MHz 

2304 Model 1: Basic three-stage, less case 
and connectors  $49.95 
2304 Model 2: Three-stage, includes preamp, with die-cast 

case and connectors  $59.95 

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

The above models complete with high-quality drilled PC boards 

all electronic components. etc.. with I 5-page manual. 

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

POWER SUPPLIES FOR THE DOWNCONVERTERS: 
Power supply kit # I. less case and connectors  $19.95 

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

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

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

the LM-1889, the .08 microhenry tank coil, the 7-14 micro-
henry adjustable coil, the 10 microhenry RF coil, with sche-

matic (no PC board) as used in Bob Cooper's satellite TV 

receiver Real buy at  $5.95 

SNIPPING INFORMATION 
ORDERS OVER $20 (X) WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS 
WHERE ADDITIONAL CHARGES ARE REQUESTED ON ORDERS LESS THAN 
$20 00 PLEASE INCLUDE ADDITIONAL $1 50 FOR HANDLING AND MAILING  C.C1 
CHARGES SEND SASE FOR FREE FLYER  (" cti 

"HAL" HAROLD NO WLAND 

W8ZXH 

TOUCHTONE DECODER KITS 

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

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

components. Uses seven 567's and three 

7402's  $39.95 

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

2-sided plated-through G- 10 board and all 
components: includes 22-pin edge connector. 

Uses eight 567's and four 7402's. (See con-
struction article in April 1981 Radio & Elec-

tronics for complete writeup.)  $69.95 

TOUCHTONE ENCODER KITS 

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

ICM 7206 Intersil chip. Kit comes complete 

with both LED and audio-coupled outputs 

(speaker included). With aluminum anodized 
case  $24.95 

HAL (CD- 16:  4 x 4 sixteen-character encoder utilizing 

the ICM 7206 Intersil chip. Kit comes com-

plete with LED and audio-coupled outputs 

(speaker included). With aluminum anodized 
case   $ 39.95 

HAL-TRONIX 
P 0 BOX 1101 

SOUTHGATE, MICH 48195 

PHONE (313) 285-1782 

RAPID MOBILE CHARGER 

Toe DEB-TED Rapid Mobile Cnarger is a 
constant voltage cnarger that will charge 
your batteries off a 12 Volt source in 4-6 
flours. You may use tne charger at all 
times. this includes transmit and receive 
periods. It is equipped with a cigarette 

lignter plug on tne input side and theappropriate charging plug on the output 

side. Models available now for tire Kenwood TR2400. Yaesu 207R. Tempo 
Si. S2. S5 and toe Wilson Mark II and IV. Otner models available also 
please call or write for info   S34.95. 

NEW AC VERSION NOW AVAILABLE 

411issait  

SEE THE WORKS" 

CLOCK 

OUR EASIEST CLOCK TO 
ASSEMBLE! 

6 Digits 12 or 24 Hour Format 
Clock rests between two 
pieces of clear plesiglas A 
GREAT CONVERSATION PIECE! 
Kit is complete including top 

quality PC board, all components pre-cut 
and drilled plexiglas and all hardware.$29.95 
Wired and Tested  $39.95 

VEHICLE INTRUSION ALARM 

An easy to assemble and install kit mat offers options not normally found 
in other alarm systems. Hidden switch mounts under the dasn. Kit nas 
provisions for sensors and remote control switcn. Programmable time 
delays for exit. entry and alarm periods. Basic nook-up utilizes dome lignt 
circuit activating wnen doors are opened. Toe alarm will drive a siren or 
pulse horn at a 1HZ rate. Not prone to false alarm do to reliaole CMOS 
circuitry. No external switch required! Complete kit witn easy to follow 
instructions and diagrams   S12.95 
Wired and Tested   S19.95 

MODEL 5314 CLOCK KIT 12 or 24 houlkormat 6 large "5 Digits. Kit is 

complete with all parts. pc board and custom designed cabinet. (specify 

white or black)  $29.95 

4 11 ft DEBCO ELECTRONICS 
" 

P.O. BOX 9169 
AMMINiCINCINNATI,OHIO 45209 

330 
Phone: (513) 531-4499 

• Add 5 Snipping for U.S.  • Orders under S20.00 add 
& Canada  S1.00 nandling 

• All foreign orders add 10 / • Ohio residents add 51/2  lax 
• COD orders add $1.40 

• Master Cnarge and Visa 

Welcome  CALL OR WRITE FOR CATALOG 



STOP RF 
SPILL-
OVER! 

You may be losing up to 
half the available output 
from your vertical gain 
antenr a because of RF 
spillover. The amazing 
AEA lsopole with 
unique decoupling de-
sign, virtually eliminates 
RF spi lover and can 
help you multiply your 
power in all directions 
on the horizon relative 
to an ideal half-wave 
dipole, or end-fed non-
decou pled "gain.' anten-
nas. 

CALL TODAY 

ROSS 
DISTRIBUTING 
COMPANY 
78 South State Street 
Preston. Idaho 83263 

TedephErrie (2081 852-0830 

AEA 
Brings you the 
Breakthrough! 

PRICE REDUCTION 
,b6A2 $30 Discount 

44-. 
YAESU 

FT-207R 

NEW 
LOW 

AES PRICE 

$26900 
with nicad battery 
and wall charger. 

FT 207R 2m FM HT   REGULAR $299.00 

NC-1A 15-hr desk charger   51.00 

NC-3 3-hr quick desk charger/AC ps   90.00 

FBA-1 Battery sleeve for NC-1A/NC-3.... 9.40 

NBP-9 Extra nicad battery pack   23.00 

NC-98 Extra 15-hr wall charger   10.00 

LCC-7 Leather carrying case   35.00 

MMB-10 Mobile bracket   15.00 

PA-2 Mobile adapter & charger   39.00 

TA-2 19" telescoping whip ant   9.40 

YM-24 Speaker/microphone   32.00 

FTS-32E 32 tone CTCSS encoder  40.00 

FTS-32E0 32 tone CTCSS enc/dec   75.00 

Call TOLL FREE 
1-800-558-0411 

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: 

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

Radio 14k, 
CENTRAL NEW YORK'S MOST COMPLETE HAM DEALER 

‘4401 
ROBL. 

800 

ICOM 

IC-720 

KEN WOOD 
TS830S 

DRAKE 

TR7-DR7 

Y A E SU 

FT202 

Featuring Ken wood, Yaesu, Icom, Drake, Ten-Tec, Swan, Dentron, Alpha, Robot, 
MFJ, TEmpo, Astron, KLM, Hy Gain, Mosley, Larsen, Cushcraft, Hustler, Mini 
Products,  Bird,  Mirage,  Vibroplex,  Bencher,  Info-Tech,  Universal Towers, 
Callbook, ARRL, Astatic, Shure. We service everything we sell! 

W rite or call for quote. You Won't Be Disappointed. 
W e are just a fe w minutes off the NYS Thruway (1-90) Exit 32 ID 

OUT OF STATE  ONEIDA COUNTY AIRPORT TERMINAL BUILDING 
CALL TOLL FREE  ORISKANY, NEW YORK 13424  Warren - K21 XN 
800- 4 4 8- •  3 3 8  N Y Res Call (3151 337-0203 or 736.0470  Bob - WA2MSH 

8 

CABLE TV 
CONVERTERS 

AND OTHER 
GOOD STUFF! 

SMASHING ALL SALES RECORDS - OUR NEW 
30 CHANNEL CABLE TV CONVERTER , 

--Cony ., mod & Super 
band cable channels 
tor viewing on your 
TV Mr 
No 161 .47 

H OT NE W IMPORT. REMOTE CONTROL 
30 CH AN NEL CABLE TV CONVERTER. 

8 95 17,96 
. 5 
SAS 95 
ea 50 

Includes remote TV 
onroll wyncli and 

No 11IV 

ETCO MKII WIRELESS - 
THE ULTIMATE CABLE TV CONvEP 

rrx. COntu 

14.1612A1201 

95 

viDCOR 2000 CONVERTER ELIMINATES PR OBLE MS 

W HE N VIDEOTAPING FROM CABLE TV 

95 Restores your VCR's uts. 
Willy tor programming No 
Moms MOWN channel COFt 
1.1 Enabies wdeoteprng 
of one ceder.. .. 
whole watching Sn0tPa  I Now carrownk. 
No SSIVAJIC 

UNUSUAL FACTORY SURPLUS 
MID BAND - SUPER BAND CABLE TV TUNE R 

Converts Cad. char. . to a 1995  
conwnon IF frequency Expert-
memo& - build cable con .1 
ars. deco ... Mc Wnh 
schematic Na 3111VA.582 

• ..!•_15' 

30 /UP Mil-Oetailed schema . & apec sheet-111.50 

VI DCOR 
woe 

FACTORY SURPLUS UHF TUNERS 

495 1395 
ea 10 

Brand nen producian surpius 
Ali so, stare idea, ,or e.pef 

00,10,,, Cable COOIVlCIS SIC NO 41   17).- 
MINI ATURE  FM WIRELESS MICROPHONE 

7-7 

Hides in the paini of you, 29 95 
hand Reception on any Man 
Nod FM rad.° or recervar  12750 
No 361VAIS2  ea A 

S24 95 
ea/10 

OUARTER MILE WIRELESS MICROPHONE 
& RECEIVER SYSTEM 

6 95 FCC approved crystal controlled 
wireless mike & re p. . All 
W NW Werated 11.01,01 ella 
rangeaa r mse VU meter 

F -TWIN" VARACTOR TUNERS, 
ACTORY SURPLUS VHF / UHF 

•  r ural No NC 31 .3 b,n,..n.  

0,47A.ND NEW.  inri to; ..,„ , .Mtd ,00.4 ," 

lind nem at a e.sationer pricy, 
. 5 Ne. 361VC109 

Ir  '0 

DUMPING. NORELCO ENDLESS LOOP CASSETTES. 

95  Impossible to NW at .y  1 ---------- -- 4 
pd .. 
3 tryIngleis-Ola 11911.106  • 
s raiser -Ns I MA M  i-tio,LE 

IN STOCK — THE MURA 
CORDLESS TELEPHONE SYSTEM! 

nurr gbrecalli Peg 
ing Mature. Use with  4,29 96 ea 

IOU pocket p̂.".  88 calls with Mrs iv, 

10011  Inilro 
c   

14 
SALE OF QUARTZ BATTERY 
OPERATED CLOCK MOVEMENTS. 

C ) 9 5  Accuracy or 1 min MI. up 
Lon: T rI rratron on 1 alka 

rota 
se  .  West Gennan = r1111111181 

°. 6 1619/405 lite1d =„nre- .411/eal 

20 AMP REGULATED 12VOC POWER SUPPLY. 

W ':•°' 11;4= ,....: , .  88  
man . tad10, SSB iii,ed ,) .i • 
4CO WPEP Brand nen, rectory 

-----  sealed 110 VAC Ne. )1111141 .4  S59 BB 

.19/121111 es atie . 10 . .1-111r UN NU M ee.M.  . 5 
_  . 

Key 0351 
OUR LATEST 98 PAG1 

I  FASCINATING CATALuu • r w ird will. unique NO M. 
electronic barge.• 0.1unteal 
on«, w.f... code VIP Mk* 

. . .  . . . .  etsi vamem 
E TCO ELECTRONICS 
NORTH COUNTRY SHOPPING CENTER 
PLATTSBURGH NV 12901 

Check +nth order Neese Visa & Mastercard CM $owy. no COO. add 15% 
lor UPS & Handling (E.c .s refunded) NV SUM residents *NI 7% sale* tax 
Coal., & EkPon 'Nun.. wo w, 09 , telephone order desk never cios . 

grou 



WHY BUY IMITATIONS 
WHEN YOU CAN BUY 

THE ORIGINAL AND BEST 

CRYSTAL FILTERS FROM 
FOX-TANGO? 

INTEGRITY DEMANDS THAT YOU 

BUY THE REAL THING.. FROM US! 

Send for descriptive brochure and information 
FOX-TANGO OWNERS: JOIN FOX-TANGO CLUB 

323 $8.00 US, $9.00 CANADA—$12 OVERSEAS 
Dealer Inquiries Welcomed 

Full VI Catalog $1.00 Refundable 

INTERNATIONAL 

11 1 

' 

On TANGO CLUB 

FOX-TANGO CORPORATION 
Box 15944S, West Palm Beach, Florida 33406 

H A M- K E Y 
RADIO TELEGRAPH SENDING DEVICES 

Model HK-3M  19 

• Deluxe straight key 
• Anti-tip bracket. Can't tip 
• Heavy base. No need to attach to desk 

Now $15 95  

Add $2.00 Shipping 
& Handling. 

• Navy type knob 
• Smooth action 

Model AT-B anti-tip bracket only, to convert any HK-3 to HK-3M. 
$1.50 Postpaid 

CC-3P shielded cable & plug for HK-3M $1.50 
Add $ .50 Shipping & Handling. 

Model HK-1 Now $ 24" 
Add $2.00 Shipping 
& Handling. _s> 

• Dual lever squeeze paddle 
• For use with all electronic keyers 
• Heavy base with non-slip rubber feet 
• Paddles reversible for wide or close 
finger spacing 

Model HK-2, same as HK-1 but less base for incorporation in your 
own keyer. $16.95 
Add $1.00 Shipping & Handling 

CC-1P shielded cable & plug for HK-1 $2.00 
Add $ .50 Shipping & Handling. 

Model HK-4  Nta . 

NOW $ 3795 
Add $2.00 Shipping 
& Handling. 

• Combination HK-1 & HK-3 on same base 
• Straight key may be used conventionally or as a switch to trigger 
a memory. 

CC-1/3P Shielded cable with plugs for HK-4 $3.50 
Add $1.00 Shipping & Handling 

Model HK-5A Electronic Keyer 

-1413.7-  Now $54 

• 
• Iambic circuit for squeeze keying  • 
• Self completing dots & dashes 
" Dot & dash memory 
" Built-in sidetone 
• Battery operated with provisions for 

IF NOT IN STOCK AT YOUR DEALER, ORDER DIRECT FROM 

P0 Box 28271 

Phone  (314) 993-6060 

95 

Add $2.00 Shipping 
& Handling. 

Uses Curtis 8044 keyer chip 
Grid block or direct keying 
Speed, volume, tone & weight 
controls on front panel 
US3 with HK-1 or HK-4 
external power 
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Tim Daniel N8RK 

73 Magazine Staff 

How To Defend 
Yourself Against Radar 

How To Defend Yourself 
Against Radar by Bruce 
Bogner and James Bodnar. 
The Brehn Corporation, 
1980. 

W hen it comes to po-
lice radar, it seems 

like the public can't win. In 
one camp there are the 
police, backed by the radar 
manufacturers. On the 
other side you'll find the 
people that sell radar 
detectors and the high-
speed buffs that buy them. 
The information that these 
two groups provide usually 
consists of a few facts 
mixed with a liberal dose of 
misinformation. The result 
is a very confused public. 
The myths, exaggerated 
claims, and outright lies 
that are associated with 
radar are laid to rest in a 
book called How To De-
fend Yourself Against Radar. 
Published by the Brehn 

Corporation, How To De-
fend Yourself Against Radar 
is authored by Bruce Bog-
ner, an engineer, and 
James Bodnar, an attorney. 
Their combined efforts re-
sult in a book that allows 
you to understand radar 

without having an engineer-
ing degree. Nor will you al-
ways need a lawyer to suc-
cessfully defend yourself 
against a radar charge. 

Most of this 100-page 
softbound book is devoted 
to the details of how radar 
works. You will find out 
what pitfalls make radar 
questionable and how a po-
lice officer can inadvertent-
ly arrest a non-speeder. BY 
the time you digest the first 
five chapters, you'll proba-
bly know more about the 
subject than most police-
men or judges. 

The last three chapters 
outline how to defend your-
self against a speeding tick-
et. You must make pains-
taking observations at the 
time of apprehension and 
careful measures must be 
used to obtain testimony 
from the arresting officer. 
Even if you are not up to 
defending yourself, this in-
formation will be helpful to 
your lawyer. 

No book can guarantee 
that you will beat a radar 
rap, but the $6.95 cost for 
How To Defend Yourself 

Against Radar is a small 
price to pay compared to a 
fine and higher insurance 
rates. How To Defend Your-

self Against Radar is avail-
able from 73's Radio Book-
shop, Peterborough NH 
03458.• 

ALL NE W 
15 Meter Mobile CW & USB 

21.000-21.450 MHz 
High IOW (PEP) low 2W (PEP): VFO tuning; noise blanker; fine-

tune SB, KHz ± CW off-set: digital frequency counter; I 3.8V dc 

@ 3A, negative ground: L 9.5" x W 9" x H 2.5": weight (2.3 kg) 

5 7 lbs ; mobile mounting bracket. 

Introductory price 5289.50. 

Ask your dealer for a demonstration. 

.••• 318 

1275 N. GROVE ST. 
ANAHEIM, CALIF. 92806  (714) 630-4541 

NOTE: Price, specifications subject to change without notice 

and obligation. 
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STOP RF 
SPILL 
OVER! 

You may be losing up to 
half the available output 
from your vertical gain 
antenna because of RF 
spillover. The amazing 
AEA Isopole with 
unique decoupling de-
sign, virtually eliminates 
RF spillover and can 
help you multiply your 
power in all directions 
on the horizon relative 
to an ideal half-wave 
dipole, or end-fed non-
decoupled "gain- anten-
nas. 

CALL TODAY 

Portland 
Radio 
Supply 
Co. 

1234 S.W. Stark 
Portland, Oregon 

97205 
503-228-8647 

AEA 
Brings you the 
Breakthrough! 

r*i 

4384 KEYSTONE 

GOT A 

,10 

BATTERY 
EATER?? 

YOU NEED A 
BATTERY -BEATER!!! 

BEAT YOUR BATTERIES! 
OPERATE your SYNTHESIZED HT CONTINUOUSLY from any 
12-30v D.C. source: Auto, Truck. RV, Light Aircre • 
(12 or 28v system), Home D.C. Power Supply!!! 
STEWART's New"BATTERY-BEATER̀ provides the proper 
REGULATED voltigi—aii your rig and plenty of 
current for CONTINUOUS FULL POWER TRANSMIT! All 
day travel, all evening ThrlinplTi—iliet— wrin-740 grLf 
TO RE-CHARGE! TRANSMIT EVEN WITH DEAD NiC•71s!!!!  

•NOT a battery charger but a FULL POWER SOURCE with 
TWO PROTECTION CIRCUITS! 
.RUGGED ALUMINUM CASE! NEW, IMPROVED MODEL FOR ICOM! 
SO TOUGH THE AVERAGE MAN CAN STAND ON IT! 
•YOUR NiCads REMAIN IN PLACE! Simply unplug for 
INSTANT PORTABILITY!! 

•DESIGNED by an engineer from NASA's Jet Propulsion 
Laboratory with components rated 50% beyond 
requirements! 
.pRE-WIRED JACK for your radio with detailed, step-
by-step installation instructions. 
-TWO 5 FT. POWER CORDS - 10 FT. TOTAL REACH! VELCRO 
pads to mount anywhere! 1 FULL YEAR WARRANTY!! 
•NO INTERFERENCE with PL's! LONGER LIFE FOR W ads! 
•The ONLY accessory power supply that can claim all 
these exciting features, and more!! 

•NOW AVAILABLE for TEMPO S-1,2.5; 
YAESU FT-207R; ICOM IC-2A/T; WILSON MK II, MK IV, 
SANTEC HT-1200! (MEMORY RIGS RETAIN MEMORY!!) 
PRICE: ALL MODELS- 530.00 Post Paid. Ca. Res. ad' 
S1.80 Tax. COD. 's- You pay Postage and COD fee , 
.PHONE: 1-213-357-7875  fnr C.O.D. 
SMART 01MS P.a. Box 2315 TRWINOal F. CA. 917OF 

,- 79 

OUR  NEW  BANDPASS-
REJECT DUPLEXERS WITH 
OUR EXCLUSIVE 

BpBr CIRCUIT* I 
. . . provides superior perfor-
mance, especially at close 
frequency spacing. 
Models available for all Ham 
bands. Special price for 
Amateur Repeater Clubs 

CALL OR WRITE FOR DETAILS 

WACOM PRODUCTS, INC. 
P 0 Box 7127 

Waco, Texas 76710 

817/848-4435  „. 79 

... at last... 
your shack organized! 

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

Radio equipment 
not included 

Also Available 
Floor Space 51' Wide by 30" Deep 

S192 50 

$16450 S-F RADIO DESK 
Deluxe - Ready to Assemble 
Designed with angled rear shelf for your 
viewing comfort and ease of operation. 

FINISHES: Walnut or Teak Stain. 

Floor Space: 39" Wide by 30" Deep 

Additional Information on Request 

Checks. Money Orders, BankAmericard 
and Master Charge Accepted 

F 0.13 Culver City (In Calit Add 6°,.. Sales Tax I 
_ DEALER INQUIRIES INVITED _ 

Si Amateur Radio iervicer 
AVENUE • CULVER CITY, CALIF. 90230 - PHONE 12131 837-4870 

sei 

VAN I PLATE 
WA1AIC 

VEHICLE 

CALL SIGN PLATE 

- WEATHERPROOF - 

- DURABLE PLEXIGLAS — 

YOUR CALL OR NAME IN ATTRACTIVE RAISED PLEXIGLAS 

LETTERS (SPECIFY BLACK OR WHITE! UP TO EIGHT WELDED 

ON A BLUE, WHITE, BLACK, RED OR BROWN PLEXIGLAS 

MOUNTING  PLATE. OR CHOOSE  THE ATTRACTIVE  FLECK 

MOUNTING PLATE; SELECT FROM RED, GREEN, GOLD, BLUE 

OR SILVER COLOR 

ST D V A NI PL ATE  S9 95  FLE C K PL ATE. A D D S) 90  UPS C HA R GE  S1 95 

HE A VY C H R O ME FR A ME  52.99  24 H O UR DELI VE R Y 

DEL UXE C HR O ME FR A ME • $7 99 

- SE N D 2541 FO R 1981 CAT AL OG - 

V A NI  PL A T E  C O M P A N Y 
P.O. Box 136, W. Yarmouth, MA 02673 wi" 437 

(617) 394-8595 

ALL BAND TRAP ANTENNAS! 
PRETUNED • CO MPLETELY •SSE MBLED - 
ONLY  ONE  NEAT S MALL ANTENNA FOR 
UP TO r BANDS'  EXCEL' ENT FOR CON-
GESTED HOUSING AREAS  APART MENTS 
LIGHT - STRONG • AL MOST  INVISIBLE' 

CO MPLETE AS SHO WN wee 90 ft RGSBU-52 °nom reedenc ena PL 259 conn•cter. insuiatort  30 ft 
300 lb lest deer . •nel supports.  center conn•ctor wen titelt in  lightning err ..... antl static etscnatoe • 

•••hke, weat .rproolireeonare X X  r X6"-you nist stench to e... tl.e . tor excellent wooer .. 
...noon • tranernItUng  recle.inpl Low S WR civet 411 ean . -Timers vs .. NOT NEEDED' C . be La . " 

;; V  ;:imr,!,  r-"EXACNLTUESI T' 40U131.1114LVI4E'ENDEEED 

90 ,0•20-15-10-6 met .- 2 ve•••• 100 11 wne 9011 RG5E1U • cent.. ..  990BUA  $7995 
40-20-1540 tn . . — 2 v.  - 54 It noth 90 11 RO5E1U • connecter - Mo ., 1001E112A  BIB 95 
20-15-10 meter ••• 2 K w •-• 2011  Kite 90 I, RG5BU  • . . .tor - M .. IOCCIBUA  ILTT 95 
SEND FULL PRICE FOR POSTPAID INSURED DEL IN USA (Caned.  $5 00 e•ire  POSTA , • c.f ., 

. 'MASTER ... C.HatR„GEW -e C.: D., .2 3A.M.  ALLEX  P4 2:5 211.1 
W ILL INCREASE 

S.A,. CX I.JUX'236'5333  YA M VE - ORDER NOW1 . entennas  tot IN. 10 INV  m new condemn' 

I. . in USA FREE INFO AVAIL•BLE ONLY FRO M 
WE STERN ELECTRONIC,  4,743  neatner  64447 

i SUNDAY dVill ONVEI 11V 

VOR ALL MAKES • M ODELS OF AMATEUR 
TRANSCEIVERS  -  TRANS MITTERS  • 
GUARANTEED  FOR  2000  WATTS  SSB 
1000 WATTS C W  INPUT FOR NOVICE AND 
ALL CLASS AMATEURS' 
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Dennis C. Brewer K8DIU/4 

240 Del!wood Drive 

Greenville NC 27834 

Guide to RTTY Frequencies 

Guide to RTTY Frequencies, 
by Oliver P. Ferrell. 1st Edi-
tion, 1980. 96 pages, 6" X 
9", paperback, $8.95. Ciller 
Associates (PO Box 239, 52 
Park Avenue, Park Ridge NI 
07656). 

If you are a ham or SWL, you're probably familiar 
with the well-known book, 
Confidential Frequency List. 
The CFL, by Oliver P. Fer-
rell, lists a plethora of "utili-
ty" stations (nearly every-
thing except hams and 
broadcast) from 4001 to 
25,590 kHz. It covers AM, 
SSB, ISB, CW, and facsimile 
modes of transmission. 

Mr. Ferrell has compiled 
a new book, dedicated to 
radio-teletypewriter (RTTY) 
stations. The Guide to RTTY 
Frequencies is sim ilar to the 
CFL, but is exclusively 
about RTTY. Stations are 
listed in ascending order of 
frequency from 4003 to 
26,860 kHz. Listed, in most 
cases, are the frequency, 
callsign, location, type of 
service, shift, speed, power, 
and useful remarks (such as 
language). 

Many of the book's en-
tries are positively tantaliz-
ing. Nearly every country is 
represented with news ser-
vices, military, aeronauti-
cal, marine, or point-to-
point stations. This could 

be a fun way to practice 
your foreign-language 
skills! It's also a good way 
to see "what's goin' on" in 
distant lands. For that mat-
ter, it is interesting to see 
just what's going on in our 
own land—with USCG, 
USN, FBI, FCC, MARS, and 
UPI. 

As fascinating (and as 
useful) as the station list-
ings is the book's "Introduc-
tion to RTTY Identifica-
tion" by Webb Linzmayer. 
Explained, in detail, are the 
various types of RTTY sig-
nals encountered in the 
high-frequency spectrum. If 
you've ever used a "multi-
speed any-shift" RTTY re 
ceiving setup, you've prob-
ably wondered about the 
RTTY signals that you 
couldn't copy. Mr. Linz-
mayer explains it all. He de 
scribes the various tele-
printer codes and multiplex 
systems in use. Mentioned, 
too, are various privacy 
measures designed to frus-
trate the unauthorized re-
ceiver (or printer)! While 
truly encrypted transmis-
sions probably will not be 
decoded on the basis of this 
hook's information, it's 
probable that computer 
buffs will be able to crack 
the bit-inversion and bit-
transposition  privacy 
schemes. Of course, if you 

are an amateur cryptog-
rapher, RTTY will supply 
you with endless encrypted 
material. If you should hap-
pen to find a way to decode 
any U.S. military encrypted 
material, you might call an 
intelligence officer and 
mention the fact! 

The Guide to RTTY Fre-
quencies should be a valu-
able addition to any RTTY 
shack or computerized 
shortwave station. 

Hey, look  . there's In-
terpol talking about my 
brother again! IN 

Germantown 
Amateur 
Supply. 
eJnc 

MEMPHIS, TENNESSEE 

V 4 ) 

v• 25 

NO MONKEY BUSINESS! 
(A) 
(B) 
(C) 
(D) 

Complete Service Facilities 
Good Deals on most Brands 
Shipping within 24 Hours 
All inquiries handled by Active Hams with 
over 20 years experience in ham radio 

CALL TOLL FREE 
1-800-238-6168 

IN TENNESSEE, CALL 901-452-4276 

MONDAY- SATURDAY 8:3i9-5:30 
FOR YOUR SPEC/AL. 

Write: 3202 Summer Ave., Memphis, Tennessee 38112 

 4 
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Eric Shalkhauser W9CI 
527 Spring Creek Road 
Washington IL 61517 

The History of Ham Radio 
part xvii 

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

EARLY ACTION 
ON DILL RADIO 
BILL EXPECTED 

Measure Would Create In-
dependent Commission 
to Operate Broad-

casting 

W ASHINGTON,  April  29.(A” — 

The Dill radio bill, which set up an 
imiependent commission with com-
plete poser over broadcasting, was 
approved today by the senate inter-
state com merce commission with in-
dications pointing to an early favor-
able report to the senate. 
Taken  in  the  face of repeated 

warnings  from  President Coolidge 
against establish ment of any inure 
separate  government  agencies. the 

action bad the effect of sidetracking 
the White bill. backed by the ad min-
istration, providing for an advisory 

com mittee to work with the corn-
fierce depart ment in controlling the 
industry.  This bill has passed the 
house. 

lite,anwhile  Secretary  Hoover. 

whose depart ment recently lost in 
the federal courts the right to as-
sign wave length to radio stations, 
took exception to statements recently 
made in congress to the effect that 
lie was attempting to become "dic-
tator" of the radio world. 
"It's the last responsibility I want," 

he asserted. 
He reiterated his opposition to any 

plan leL.ving to any one official the 
responsibility  of  determining  N‘ 1,0  
shall broadcast and on what wave 

lengths, because of the expense and 
bureaucracy tendencies involved. 
These duties, he said, should be 

placed in  a seniiJudicial board of 

com mission as provided in the White 
bill, and the administrative or en-

forcement end left to an existing gov-
ernment department. 

A news story published on 
April 29, 1926. 

From 1912, as wireless was just emerging from 
its cocoon and Congress 
first enacted a radio law, 
until 1927, developments in 
radio were nurtured by the 
Department of Commerce 
under the guidance of then-
Secretary Herbert Hoover. 
Radio was destined to go 
through many convulsions 
during those fifteen years 
. the task of prescribing 

wavelengths.  issuing li-
censes. . . specifying power 
and time on the air.  legis-
lating. For some 700 appli-
cants, the privilege to 
broadcast proved chaotic. 
With the passage of the 
compromised White-Dill ra-

dio bill signed by President 
Calvin Coolidge on Febru-
ary 23, 1927, the first mean-
ingful legislation on radio 
control in the United States 
was accomplished. 

Industry Problems 

Toward the end of 1926, 
because of the mounting 
problems which constantly 
arose in the broadcast field, 
the President was com-
pelled to sign into law an 
emergency measure. Con-
gressional Joint Resolution 
125 became effective De-
cember 16, 1926. The law 
required that any applicant 
for a new or renewal radio 
broadcast license "waive 

The Radio Commission, after a visit with 
Coolidge. Left to right, H. A. Bellows of Minnesota, I. F. 
Dillon of California, E. 0. Sykes of Mississippi, and 0. H. 
Caldwell of New York. 

any right of claim of right as 
against the United States to 
any wavelength, or to the 
use of the ether in radio 
transmission because of 
previous license to use the 
same or because of the use 
thereof." 

The New Law 

Sections 2 and 3 of "An 
Act For the regulation of ra-
dio communications, and 
for other purposes" speci-
fied that: 

1) The United States be 
divided into five zones; 
2) A Commission be cre-

ated consisting of five com-
missioners appointed by 
the President, each com-
missioner a resident of the 
zone represented; and 
3) The members of the 

Commission have terms of 
two, three, four, five, and 
six years, respectively, and 
shall meet from time to 
time as required by public 
convenience, interest, and 
necessity. 

Section 4 authorized the 
Commission to: 

1) Classify radio stations; 
2) Prescribe the nature of 

the services to be rendered; 
3) Assign bands of fre-

quencies for each individ-
ual station; 
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Organize your shack with a 

CLUTTERFREE MODULAR 
CONSOLE $203.35 

• Large, 42" H x 57" W x 290 
• 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 
(206) 759-1611  89 

GOTHAM  OD 
ANTENNAS --
(813) 584-8489 

VISA 

SMALL LOT TRAP DIPOLES .•••• 417 

MODEL  BANDS  LGTH  PRICE 
TSL 8040  80.40  78'  $49.95 
TSL 4020  40.20.15  40'  $47 95 

SMALL LOT SHORTENED DIPOLES   

SL-8010  80.40.20.  75'  S59 95 
15:10 

SL•160  160  130'  $36.95 
SL-80  80  63'  $35.95 
SL-40  40.15  33'  $34.95 

FULL SIZE PARALLEL DIPOLES 

FPD-13010  80.40.20.  130' 
15.10 

FPO-4010  40.20.15.10  63' 

$49.95 

$44.95 

NEW! PORTABLE VERTICAL! IDEAL FOR  

APARTMENTS. CAMPING. TRAILERS! 

Folds to 5' Package. No Radials. Required 
Fully Assembled. Full Legal Limit. 1:1 VSWR 

MODEL  BANDS  HGHT  PRICE 
PV-8010  80-10  13'  $59.95 

• PROVEN DESIGN • GOTHAM ALL BAND 

• VERTICALS 

V-160  160.80.00.20. 
15.10.6 

V 80  80.40.20 
15.10.6 

▪ V-40  40.20.15.10.6 

23' 

23' 

23 

$39.95 

$37.95 

$35.95 

FAMOUS GOTHAM OUADS 

IQ 2 Elements — 3 Bands Complete $119.95 

CHAMPIONSHIP GOTHAM BEAMS 

Full Size Complete from $79.95 

CALL OR SEND LARGE SASE FOR CAT A 
LOG. Shipping: Dipoles & Verticals 
$2.50 USA:57.00 Canada: S5.00 FPO. APO 
Beams 8 Ouads Shipped UPS or Freight 
Collect. Fla. add 4°. Sales Tar 

P.O. Box 776 • Largo, FL 33540 

M HZ MICRO WAVE 
2300 D O WNCONVERTERS 

DO WNCONVERTERS 
KIT   35.00 
ASSE MBLED BOARDS  65.00 

COMMERCIAL SYSTEMS 
A S SE M BLE D O NL Y  2 5 0. 0 0 

SLOTTED ARRAY ANTENNA 
18 D.B. GAIN 
WITH ENCLOSURE BOX OR 
TYPE N. CONNECTOR .  35.00 

PO WER SUPPLY 
ASSE MBLED. 4 5. 0 0 

(with box for down 
converter) 

PLEASE ADD: 3.00 SHIPPING & HANDLING — 2.00 FOR C.O.D. 

S ATELLITE T. V. S YSTE MS 
A NTE NNAS — RECEIVERS   L. N.A.'s 

P.B. Radio Service 
1950 E. Park Row  4 04  •  Arlington, TX 76010 

Call Order Dept. Toll Free  For Information Call 

1-800-433-5169 "Fvisii,igh-•  1-817-460-7071 
9̀19 

IM M  MN I= =I MI 

Copy RTTY, ASCII 
and Morse 

from the palm 
of your hand. 

MINIRERDER 

Have you waited to get into 
code reading until you found 
out what this latest fad was 
about? You can stop waiting, 
because it's no longer a fad. 
Amateurs everywhere 

are tossing the gigantic 
clanking monsters of yester-
year that once performed 
the  job  of  reading 
radioteletype. They are trad-
ing them in for state-of-the-
art code-reading devices 
that are incredibly small, 
noiseless if desired and in-
finitely more versatile than 
their antique predecessors. 
Kantronics, the leader in 

code-reading development, 
has just introduced the latest 
and most-advanced break-
through in the copying of 
Morse code, radioteletype 
and ASCII computer langu-
age. 
The  Kantronics  Mini-

Reader reads all three types 
of code, displays code speed, 
keeps a 24-hour clock, acts as 
a radioteletype demodulator 
and reads all of its decoded 
information out on a travel-
ing display of 10 easy-to-read 
characters. It is so compact 
that it fits in a hand-held, 
calculator-size enclosure. 
At 5314.95, the Mini-Read-

er outperforms anything 
within another 5400 of its 
price range. 
Call or visit your Authoriz-

ed Kantronics Dealer now to 
find out what the latest in 
technology has done to 
code-reading. 

Kantronics 
(913) 842-7745 

1202E. 23rd Street 
Lawrence, Kansas 66044 

L. .mi m m m mo.  J 
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4) Determine the power 
and the time on the air; 

5) Determine the loca-
tion, and regulate the kind 
of apparatus used to pre-
vent excessive interference; 

6) Have authority to es-
tablish areas to be served 
and make special regula-
tions applicable to radio 
stations engaged in chain 
broadcasting; and 

7) Have authority to 
make general rules and reg-
ulations requiring stations 
to keep such records of pro-
gress, transmission of ener-
gy, communications, or 
signals as it may deem de-
sirable. (Radio amateurs to 
keep a log.) 

Commissioners Initiate 
Course of Action 

As early as March, 1927, 
the following steps were 
taken by the Commission in 
General Order #1: Broad-
cast stations were given au-
thorized channels with 
even 10-kiloFycles separa-
tion, original assigned fre-
quencies to Canadian sta-
tions were cleared of inter-
fering United States sta-
tions, and all amateur and 
ship station licenses were 
extended indefinitely as of 
March 15th. 
Time-sharing for all 

broadcast stations was a 
major problem. Stations 
which had deliberately 
jammed power and had de-
viated from previously as-
signed wavelengths came 
under greatest criticism and 
penalty. 
The Commission irtimedi-

ately set about to reallo-
cate stations in the interest 
of the listener. By June, 
1927, local stations within a 
given locality were as-
signed frequencies 50 kilo-
cycles apart. Other sta-
tions, especially the higher 
powered ones, were given 
assigned frequencies de-
pending on location, public 
service, and previous time 
on the air so as to minimize 
heterodyne interference. In 
many instances, actual ex-

perience and cooperation 
between stations served as 
a guide. 

The law as enacted ap-
plied to all radio sta-
tions—ship, land, experi-
mental, amateur, coastal, 
etc.—with the exception of 
those operated by the Unit-
ed States Government. 
Even with the ether lanes 
crowded, there were over 
250 applicants for broad-
cast-transmitting-station li-
censes pending at the State 
Department prior to the ef-
fective date of the 1927 
Act. 

Section 5 of the Act spec-
ified that from and after 
one year after the first 
meeting of the Commis-
sioners, "all powers and au-
thority vested in the Com-
mission, except as to revo-
cation of license, shall be 
vested in and exercised by 
the Secretary of Com-
merce. The Secretary is to 
designate call letters of all 
stations." 
Section 9 provided for 

granting licenses by the 
Secretary and renewals for 
three-year periods for 
broadcast stations, and up 
to five-year periods for oth-
er classes of stations. 

Radio Amateur Rulings 

The secretary of Com-
merce extended amateur 
operators' licenses by is-
suing the following order 
on March 16, 1927: "All 
radio operator licenses 
valid at the passage of the 
Radio Act of 1927 are here-
by extended for the un-
expired period of such 
licenSes." 

As these new regulations 
were issued, the amateur 
first-grade license was 
changed to "radio operator 
Extra Class," and the ama-
teur second grade changed 
to "Temporary Amateur 
License." The amateur Ex-
tra First, Experimental, and 
Instruction Grades were 
eliminated. 

On March 26, 1927, the 
Commission ordered all 
supervisors in the various 

THE NEW RADIO LAW as of FL3HUARY 23,1927 

[l'unuc—No. 932 tarn CoNuaEssl 
R. u97ll 

An Act For the regulation of mho communications, mid for other rairooifefl. 

Re it rnaeted by the Senate and house of Representatives of the 
United States of Ameriea in Conyeess assembled, That this Act is 
intended to regulate all forms of interstate and foreign radio trans-
missions and communications within the United Slates, its Terri-
tories and possessions; to maintain the control of the 17nited States 
over all the channels of interstate and foreign radio transmission; 
and to provide for the use of such.channels, but not the ownership 
thereof, by individuals, firms, or corporations, for Ii noted periods 
of tune, under licenses granteil by Federal anthiwity, and no such 
license shall be construed to create any right, beyond the terms, 
conditions, and periods of the license. That no person, firm, 
company, or corporation shall use or operate any appurattis for the 
transmission of energy or communications or signals by radio (a) 
from one place in any Territory or pos.session of the United States 
or in the District of Columbia to another place in the same Territory, 
possession, or District ; or (b) from any State, Territory, or posses-
sion of the 1Tnited States, or from the District of Columbia to any 
other State, Territory, or possession of the United States; or (c) 
from any kAave in any Slate. Territory, or pos.session of the United 
States, or in the District of Columbia. to any place in any foreign 
country or to any vessel; or (.1) within any State when the effects 
of sueli use extend beyond the borilers of suitl State, or when 
interference is caused by such use or operation with the transmission 
of such energy, communientions, or signals from within said State 
to any place beyond its borders, or from any place beyond its 
borders to any place within said State, or with the transmission or 
reception of such energy, communications, or signals from and/or 
to places beyond the borders of said State; or (e) upon any vessel 
of the United States; or (f) upon any aircraft or other mobile 
stations within the United States, except under and in accordance 
with this Act and with a license in that behalf granted under the 
provisions of this Act. 
SD,' '2.  For the purposes of this Act, the United States is divided 

fiinto ve zones, as follows: The first zone shall embrace the St.'  
Maine, New Ilampshire, Vermont, Massachusetts 
Rhode Island, New York, New Jersey, Del"' 
District of Columbia, Porto Rico, and t 

_ zone shall embrace . the Stat'  or any right  
fooimenced in any civil Virginia, Ohio, Mich;•• 

embrace the SI'  under said laws shall 
in the same manner as if c  Red, 

forteitures, or liabilities incurred prior to taking 
of  finder 1111y law embraced in, changed, modified, or re-

ted by this Act, may be prosecuted and punished in the same 
manner and with the same effect as if this Act had not been passed. 
Nothing in this sect ioteshall be construed as authorizing any person 

now using or operating any tippet:Mils for the transmission of radio 
energy or radio communications or signals to continue such use except 
under and in accordance with this Act and with a license granted in 
necordance with the authority hereinbefore conferred. 
S.F. 40, This Act shall take effect and be in force upon its passage 

and approval, execpi that for and during a period of sixty days 
after such approval no holder of a license or an extension thereof 
issued by the Secretary of Commerce under said Act of August 13, 
1912, shall be subject to the penalties provided herein for operating 
a station without the license herein required. 
SEC. 41: This Act may be referred to and cited as the Radio Act of 

Approved, February 23, 1927. 

The new radio law as of February 23, 1927. 

regions to issue temporary 
amateur station licenses 
pending the review and is-
suance of new amateur 
regulations. 
To obtain an amateur op-

erator's license, the appli-
cant was requried to pass a 
code test in sending and 
receiving' Continental 
Morse code at a speed of at 
least ten words per minute. 
Al5o required was success-
ful completion of a written 
examination in the theory, 
construction, and operation 
of radio equipment. 

At the time of renewal, 
the applicant was required 
to report satisfactory activ-
ity during the last six 
months of the license term 
in lieu of taking another ex-
amination. 
With the passage of the 

Radio Act of 1927, all con-
cerned with radio prepared 
for the forthcoming con-
vention of all nations to the 
International Radio Tele-
graphic Conference sched-
uled to take place in Wash-
ington, DC, in October, 
1927.• 
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We lead! TOLL FREE - ORDERS ONLY 

For information call 
(817)265-0391 

(800) 433-5172 

Others follow 
$2.75 ea. SUPERVERTER I  $109.95 

The ultimate in converter technology! Dual stage selec-
tive preamp, mixer, if. amplifier and no-drift crystal 
controlled oscillator. This unit is better than any com-
mercial unit in use today. 

SUPERVERTER II   $79.95 
Time tested and field proven STOP-SIGN converter with 
added on, high performance preamp. 

SELECTIVE PREAMP  $49.50 
This new unit is not like the competitor's wide band 
preamps. This unit really works! Can be used with any 
converter to significantly improve reception. Easily 
adapted to our competitor's boards or added on to 
our board. 

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

MRF-901 Transistor 

2300 MHz CONVERTER KIT   $38.50 
complete with PC board, parts and 10 page instruction 
book. 

2300 MHz COMPLETE CONVERTER BOARD  $65.00 
assembled and tested 
POWER SUPPLY, 3"F" Connectors  $24.95 
Deluxe metal case with overlays antenna switch and all other 
components. 
2300 MHZ YAGI CIGAR ANTENNA  $28.50 
33 elements Stronger than the loop Vag! equal in gain 

BOGNER, COMMERCIAL QUALITY, ASSEMBLED UNIT $188 00 
complete with hardware 

COMING SOON 

SUPERVERTER ATV TRANSMITTER FOR 2300 MHZ AND 
OUR OWN DESIGN SATELLITE TV RECEIVERS WITH A COM-
PLETE LINE OF HIGH PERFORMANCE ACCESSORIES. 

Our product may be copied, but the performance is never equalled 

UNIVERSAL COMMUNICATIONS Q 3 P.O.PAgn_otOrl -1?)( 76010 ) 

808 N. Main 
Evansville, IN 47711 

TEN-TEC 
546 Omni C 
580 Delta 
525 Argosy 
280 Power Supply 

255 Power Supply/Spkr. 
243 Vfo-Omni 
283 Vfo - Delta 
444 Hercules Amp 

$1060.00 
760.00 
4135.00 

150.00 
170.00 
169.00 
169.00 
1340 00 

r HY-GAIN 
Antenna/tower special 

Azden PCS 3000/TTP kit 

CUBIC Astro 103 
SANTEC HT 1200 

540 TenTec 

MFJ 496 Keyboard 
ALIJANCE HD 73 rotator 

$sit, 

1175.00 
310.00 

500.00 

295.00 
99.00 

HY-GAIN  TH6DXX  240.00 

TH5DX  210.00 
TH3MK3  180.00 
TH3JR  140.00 

KANTRONICS Mini-reader  279.00 
Write for our new and 
used erunpment list 

812-422-0231 
WM-FRI 9AM-6PM • SAT 9AM 4PM 
.% r  d s 

ANTECK, INC. 
STAINLESS STEEL WHIP-FIBERGLASS LOADING COIL 

- PATENT APPLIED. NO COILS TO CHANGE. 
- LESS THAN 1.5 VSWR (ENTIRE TUNING RANGE) 

TUNE 3.2 TO 30 MHz FROM THE OPERATORS POSITION 
- FAST AND SLOW SCAN RATES 

The Model MTART mobile antenna tunes 3.2 to 30 MHz inclusive. 750 watts CW, 1500 watts PEP for hams, military 
M A R S, CAP, and commercial service. Center loaded for high efficiency. Enables tuning to exact resonance ii 
wanted frequency. Allows full output from solid state finals. No worry about reduced output from shut down C,r 

CURS. Output is unaffected by moisture and the elements. Tuned by a control box at the operator's position. Mast 
section contains a double action hydraulic cylinder driven by two miniature hydraulic pumps and 12 volt DC 
motors for positive control. No creeping during operation or mobile motion. Can be remoted up to 500 ft. from 
antenna. 
MTART amateur net $2 40. 00 
MT-1RTR (retro kit for all MT.1's)S118.00 
MT.1 amateur net 129.95 
MT.1 A (marine) stainless steel S179.95 

.,356 
Route 1, Box 415 

ANTECK, INC. Hansen, Idaho 83334  208-423-4100 

9.00 UPS shipping in U.S. 
7.00 UPS in U.S. 
7.00 UPS in U.S. 
7.00 UPS in U.S.  ViSA - 

PCS-3000 AZDEN 
TOUCHTONE KIT 
INFORMATION 

(1) For $25.00 we will assemble your kit and install it in the back of 
your mike. READY TO USE. Send us your mike 
and IT kit only and $25.00. 

(2) For $8.00 we will prepare the back of your mike to accept the 
Touchtone Pad including moving the mike hanger. Send us the 

,- 468  back of your mike only and $8.00. 
(3) For $12.50 we will install the TT Pad in the back of your mike. 

.  Send us the back of your mike and IT Pad only and $12.50. 
I:ar.S'  (4) For $12.50 we will assemble your IT kit. Send us IT kit only   

$12.50.  and 
NP  S INC  ... 

i BOXVvOOD RD ALL IV  RK RETURNED NEXT DAY VIA FIRST CUSS MAN (216)111:- 11,, 0 RR  '9046 ,,• ,11OWN 
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Wayne E. Elseth WB9PKD 
208 South Oakland 

Carbondale IL 62901 

The Robot 800H 
a specialty terminal 

for RTTY/MorseISSTV and you 

The clanking of the 
Model 15 shatters yet 

another quiet evening with 
its growl and clatter. 
Autostart at 2 am certainly 
makes its shortcomings 
known quickly. 
What to do? Well, how 

about one of those newfan-
gled computers that can 
also copy RTTY? Sounds 
like a good idea to me—so 
it's over to the back issues 
of the ham magazines to 
see what is available. I dis-
covered that there are new 
models coming out almost 
every day! Decisions, deci-
sions, decisions. Hmmm, 
Robot offers a new model, 
the 800H. It sends and re-
ceives Baudot, ASCII, and 
Morse, and it also has an 
SSTV character generator. 
Sounds interesting, indeed, 
so I call the local Robot 
dealer to order the Robot 
Model 800 Super Terminal. 

It Arrives 

The seemingly endless 
hours of waiting for the new 
rig finally came to an end. 
The UPS man delivers the 
Robot in perfect condition. 
I excitedly unwrap it and 
begin hooking it up in the 
shack. Included with the 
terminal are: 1 Model 800 

keyboard, 1 six-foot shield-
ed cable with RCA phono 
plugs on each end, 1 six-
foot coax cable with BNC 
plugs on each end, 2 six-
foot  three-conductor 
shielded cables with phone 
plugs on one end, and 1 in-
struction manual. Robot 
has really made it easy to 
hook up the Model 800! 

On-The-Air Performance 

The Robot Model 800H is 
designed to receive and 
transmit Baudot, ASCII, 
and Morse code. It will also 
send SSTV block letters, but 
will not receive SSTV with-
out using a separate con-
verter. 
The Robot Model 800H 

works wonderfully on 
RTTY. A status indicator 
line is provided at the top of 
the display which gives in-
formation about how the 
terminal is configured, such 
as receive or transmit, 
speed, polarity, autostart, 
Selcal, selcom, and a tuning 
indicator. 
A signal is tuned in by ad-

justing the vfo until the tun-
ing indicator is at its longest 
position and is flickering 
the least. This corresponds 
to the maximum signal 
through the filters and to 

both tones (mark and 
space) being passed equally 
well. There are connectors 
on the rear panel for con-
necting an oscilloscope if 
you wish to use one to tune 
in your signals. The termi-
nal can be configured to re-
ceive in one of three modes: 
normal, autostart, or sel-
com. 
Normal-mode receive al-

lows any signal which 
makes it through the filters 
to be printed on the screen. 
This mode works very well 
on signals that vary in 
strength. Were one of the 
other modes to be used, 
such as autostart, charac-
ters would be lost when the 
signal dropped out and the 
autostart delay had not yet 
allowed the resumption of 
displaying the received 
RTTY information. 

Autostart mode prevents 
the display of unwanted 
characters on the screen 
without a RTTY carrier be-
ing present. There is a built-
in 3-second delay before 
characters will be displayed 
during which a valid carrier 
must be present. 

Selcom mode is a dual-
function mode. It supports 
WRU ("Who are you") auto-

matic answer-back and au-
tomatic message recording 
(Selcal, or selective calling). 
The WRU code is user pro-
grammable by merely typ-
ing in the desired 8-charac-
ter code, as in the Selcal 
code. The status line on the 
display will show the codes 
as you type them and will 
allow corrections to be 
made without any fuss. 
Merely hit the delete key 
and the last character en-
tered vanishes from the 
screen. 
There are three transmit 

modes which are selectable 
by the user. They are con-
tinuous, line, and word 
modes. Continuous mode is 
similar to RTTY operation 
using a teletypeTm ma-
chine. Your carrier is keyed 
on and remains on while 
you hunt and peck for the 
proper keys. Line mode 
does not transmit anything 
until the Model 800 detects 
a carriage return. It then 
sends the entire line while 
still allowing you to type in 
the next line of text. Word 
mode sends each word as it 
is completed and the Model 
800 detects a space. This 
allows the correction of 
spelling errors before send-
ing the word. 
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Speeds may be changed 
between any of six avail-
able speeds. They are: 60, 
66, 75, 100, and 132 wpm 
(Baudot) and 110 baud 
ASCII. Speeds may be 
changed by merely typing 
one command. The termi-
nal toggles between the var-
ious speeds available in the 
terminal. 

There are three shifts that 
the Model 800 can copy. 
The terminal can be tog-
gled between 170 Hz and 
850 Hz. By straddle-tuning 
the signal, 425 Hz can be 
copied. Each time the CTL-
Shift key is depressed, the 
terminal changes shifts. 
Should you run into a situa-
tion where the received sig-
nal is reverse polarity, the 
polarity may be inverted by 
pressing CTL-Reverse. Typ-
ing CTL-Reverse again will 
toggle the Model 800 back 
and forth from normal to in-
verted modes. 

There are RY and Quick 
Brown Fox test messages 
available by pressing a key. 
An automatic CW ID is pro-
vided for use in RTTY 
mode. You can fill up the 
buffer (up to 511 charac-
ters) with any combination 
of messages and IDs and 
they will be sent automatic-
ally when you switch the 
Model 800 into transmit 
mode. 

The Model 800 word-
wrap feature makes reading 
the received copy much 
easier. If a received word 
will not fit entirely on the 
present line being typed, 
the program will erase the 
unfinished word and move 
it in its entirety to the next 
line down. In this way 
words retain their meaning 
much better by not being 
written on two separate 
lines. 

RTTY Performance 

The Robot Model 800H is 
outstanding when used on 
RTTY. Signals can be tuned 
in easily by using the status 
line tuning indicator. The 
built-in demodulator easily 
equals the performance of 

many stand-alone terminal 
units. 
One possible problem ex-

ists, though. When ordering 
the Model 800, be sure to 
specify that high tones are 
to be installed in your unit if 
you want to work 2m RTTY. 
The standard unit is sup-
plied only with low tones 
which will work fine on HF 
but will not be compatible 
with VHF mark and space 
tones. My unit was supplied 
with the low tones, and a 
trip back to the factory was 
required to modify it to 
work on VHF. 

Morse Code Operation 

The Robot Model 800 
also has provisions for 
Morse Code reception. A 
very narrow audio filter is 
built in which helps select 
the particular signal of in-
terest. The narrow filter 
also makes it extremely dif-
ficult to tune in the signal. 

When receiving Morse 
code, the signal is tuned un-
til the terminal regenerates 
the code on its internal 
speaker. The tuning indica-
tor in the status line helps in 
tuning by indicating the 
signal level passing through 
the filter. Merely tune for 
maximum indication. 

Problems arise if you ex-
pect the terminal to provide 
perfect copy under field 
(read "real life") conditions. 
It won't. The terminal 
hopes to see perfect ma-
chine-sent code. How could 
you expect otherwise? It is a 
machine, too. Its program 
has some provision for slop-
py fists, but when com-
bined with the touchy au-
dio level adjustments and 
the critical tuning adjust-
ments required for copy, 
the program tends to let 
you down. 
When the terminal does 

not understand the charac-
ter sent, it types an asterisk. 
International Morse code 
A-Z, 0-9, .,?:;-/, AR, AS, BT, 
KN, and SK are all recog-
nized and printed by the 
terminal. 
The terminal will also 

send Morse from 3 to 99 
words per minute. The 
511-character buffer is 
functional when sending 
code as well as RTTY. Here, 
too, the buffer allows you 
to type and edit your mes-
sage while the buffer is be-
ing sent. 

The terminal can also be 
used as a Morse code train-
er. It will generate random 
characters which can be 
copied by utilizing the split 
screen. Received practice 
copy is printed on the bot-
tom half of the screen, and 
sent copy is typed on the 
upper half of the screen. 
Your accuracy can then be 
checked by comparing the 
two versions. 

SSTV 

The Robot Model 800 
also supports SSTV. It will 
send up to a 6 x 6 charac-
ter message using block let-
ters. This can be a help to 
contest operators who nor-
mally use a menu board to 
pass QSL information. By 
merely typing the desired 
information on the termi-
nal, it will be sent via SSTV. 

The terminal also will 
send a gray scale, checker-
board, reversed black/white 
characters, large charac-
ters, and partial frames. 
Cursor control is available 
to help with formatting 
your message. Home up, 
line feed, delete, repeat, 
and return functions are 
supported in SSTV mode. 
This allows a greater flexi-
bility in formatting your 
messages. 

Documentation 

The Robot Model 800 is 
supplied with a very attrac-
tive three-ring binder to 
hold the system informa-
tion and instructions. I con-
sider this to be a plus. Being 
able to put my finger on the 
system information quickly 
helps to learn the com-
mands faster and helps me 
to find my errors in operat-
ing the system faster. The 
only problem is that my 
unit, which is one of the ear-

liest with the high tones/ 
split-screen options in-
stalled, does not have a 
complete set of documen-
tation. I find myself looking 
at advertisements to see 
just what my terminal can 
actually do and then experi-
menting in order to discov-
er the commands required 
to perform the various 
"new" functions. What with 
the rush to get the product in-
to the marketplace, an omis-
sion here and there is ex-
pected. By the time you 
read this, Robot will have 
everything working fine and 
will be able to supply all the 
information you might re-
quire. 

Conclusion 

The Robot Model 800H is 
a very useful piece of 
equipment to have in your 
shack. It will provide RTTY, 
Morse, and SSTV capabili-
ties to you while being 
packaged in a small neat 
enclosure. The keyboard 
provides a good "feel" to 
the touch typist, which is a 
real plus when reading the 
incoming RTTY message 
and formatting your reply 
in the buffer. 

The terminal has prob-
lems copying Morse code, 
but you must keep in mind 
that the filter that is as good 
as the human ear has not 
yet been designed. The hu-
man ear can discern subtle 
tone differences which can 
differentiate between two 
signals on virtually the 
same frequency. My four 
years of electronic warfare 
experience make my stan-
dards for copying Morse 
very stringent. I know of no 
terminal or program that 
can equal an experienced 
operator when copying 
code. I heartily recommend 
the Robot Model 800 for 
the enthusiast who needs a 
very high quality silent 
RTTY/Morse/SSTV terminal. 

For more information, 
contact Robot Research, 
7519 Convoy Court, San 
Diego CA 92111. Reader 
Service number 478. III 
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Paul Pauliukonis WD9AHH 
741 Sixty-First St. 

Downers Grove IL 60516 

The Better Vertical 
elevated feed means low angle of radiation 

How would you like to 
be a proud owner and 

user of an inexpensive 
(around $60-$70) vertical 
DX antenna which — 
• Is self-supporting. 
• Is attractive in appear-
ance. 
• Can be installed in a lim-
ited space. 
• Gives a low vertical radi-

col 

• 3/4 

POSE FEED 

) 

/ /  s(). 

ELE  FEED 

to. 

....).1 -13ASE FEED 

ation angle even when it is 
one wavelength long. 
• Can be used on all pres-
ent and future amateur 
bands. 
• Minimizes TVI because 
its radiation is vertically 
polarized and because har-
monics are radiated at high 
vertical angles. 
• Is safe from shock haz-

(LE. FEED 

1.--POSE FEED 

• 3/4 

Fig. 1. (a) Current distribution and (b) vertical radiation pat-
terns for 3/4A and 1A elevated-feed vertical antennas. 

ards because its base is 
grounded. 
• Has a built-in lightning 
protection system. 

If you answered in the af-
firmative, then this antenna 
is for you. This article de-
scribes how to build, install, 
and tune a 33-foot, elevat-
ed-feed vertical antenna. 

(o) 

(b) 

Fig. 2. Currents along anten-
na element for 3/4A, elevat-
ed feed (a)and base feed (b). 

Theory 

An elevated-feed vertical 
antenna is not a vertical an-
tenna which is elevated. It 
is a vertical antenna which 
is fed at a point which is 1/3 
of its height from the 
ground —see Fig. 1(a). 

I first came across the 
discussion of this antenna 
in Amateur Radio Tech-
niques.' It contains a dis-
cussion of how an elevated-
feed vertical antenna can 
be applied to amateur work 
to obtain ".  low-angle ra-
diation, without unwanted 
high-angle lobes, from verti-
cal aerials of appreciable 
electrical length."' It ex-
plains how feeding a verti-
cal antenna at the 1/3 point 
produces a current distribu-
tion different from that of a 
base-fed antenna. This is 
true only in cases where the 
antenna element is 3/4A or 
1A long. If element length is 
1/2A or less, the elevated 
feed will perform approxi-
mately the same as a base-
fed vertical antenna of the 
same height. 
The comparisons of the 

current distributions and 
approximate vertical-radia-
tion patterns for the base-
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fed and elevated-feed an-
tennas are shown in Fig. 1. 
To understand how a low 
vertical radiation angle is 
achieved in the elevated-
feed antenna, one should 
study the current distribu-
tion along an antenna ele-
ment. The ARRL Antenna 
Book states that current is 
reversed every 1/2A along 
the element.' Fig. 2(a) shows 
how this results in an in-
phase collinear array in the 
elevated-feed antenna 
which is 3/4A long. This in-
phase current distribution 
along the antenna element 
is the reason for its low ver-
tical angle of radiation. If 
the same antenna were fed 
at the base, the current dis-
tribution would not be in 
phase —see Fig. 2(b)— and 
an unwanted high-angle 
lobe would appear in the 
vertical plane as shown in 
Fig. 1(b). 

Design Considerations 

In the design, I gave pri-
ority to the following con-
siderations: 

(1) Limiting the design to 
a reasonable height. 
(2) Incorporating a top 

hat to dissipate static 
charge. 
(3) Positioning the tuning 

unit near the ground. 
(4) Designing and build-

ing a strong yet inexpensive 
center insulator from readi-
ly available materials. 
(5) Designing the antenna 

strong enough to be self-
supporting. 

I chose an overall anten-
na length of 33 feet as this 
would give me a full wave-
length—the longest practi-
cal length for DX operation 
—on 10 meters. The 33-foot 
length meant that the upper 
section must be 22 feet be-
cause the antenna is fed 1/3 
of the length from the 
ground. This would make it 
1/2A from the feedpoint on 
15 meters, so I detuned it 
slightly to lower the imped-
ance at that point. The op-
timum length of the upper 
section, as determined by 

15-meter and 20-meter 
band impedance curves, 
was found to be 24.5 feet. 
Because aluminum tub-

ing comes in 8-foot sec-
tions, and because I would 
lose 2-feet in the bushings 
and overlap, the available 
length from three sections 
was reduced to 22 feet. To 
get around this limitation, I 
decided to enlarge the con-
sidered top-hat section to 
achieve the desired effec-
tive length. Four top-hat ra-
dials, each 1.3 feet long, 
were experimentally found 
to provide the missing link. 

The prospect of climbing 
a stepladder to adjust the 
tuning unit did not appeal 
to me. To avoid this, I chose 
to place the tuning unit 
near the ground and to use 
a 12.5-foot section of RG-8 
foam coaxial cable to carry 
the power from the tuning 
unit to the feedpoint. Theo-
retical approximation 
showed that, at the worst, 
an swr of 7:1 would be pres-
ent. The additional power 
loss for a 12.5-foot section 
of RG-8 foam cable with an 
swr of 7:1 was found to be 
0.25 dB. I preferred this to 
climbing the ladder. 

Power limit at an swr of 
7:1 is found by dividing the 
power rating of the cable at 
an swr of 1:1 by the swr un-
der operating conditions.' 
For this application, this is 
2200/7=314.3 Watts. The 
output from a kW linear 
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Fig. 4. Antenna 
grounded. 
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Fig. 3. Final design of the elevated-feed vertical antenna. 

should be approximately 
500-600 Watts. For intermit-
tent duty, the average pow-
er would be half of this fig-
ure, or some 300 Watts. This 
does not give much of a 
safety factor, but I decided 
to go ahead and worry 
about it when and if I ac-
quired a linear. 

To make the antenna as 
attractive as possible, I de-
signed it strong enough to 
be self-supporting. This pre-
sented no great problem ex-
cept for the center insula-
tor, which proved to be the 
greatest challenge of the 
whole project. It must be 
strong enough to support 
the upper 2/3 of the anten-
na without guying. I finally 
settled on building the insu-
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lator from PVC pipe rein-
forced with plexiglasTm 
panels and nylon cord, the 
whole thing held together 
with silicone rubber bath-
room caulk and epoxy. I 
calculated the insulator's 
strength to be much greater 
than that of the aluminum 
tubing right above it. So, 
theoretically at least, the 
antenna should break at the 
tubing and not at the insula-
tor. 

By calculating stress val-
ues for the whole antenna, I 
found that if I used 1" steel 
pipe for the bottom 1/3 sec-
tion and 1-1/4 ", 1", and 3/4" 
aluminum tubing for the 
3-piece upper 2/3 section, 
the antenna would be 
strong enough to be self-
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tuning unit set for 20 meters. All air variables not in use are shorted and 
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na was flexible; it bent with 
a high wind and did not 
break. 
The final design of this 

antenna is shown in Fig. 3, 
and the tuning unit is 
shown in Fig. 4. 

Construction Procedure 

The construction is start-
ed by the assembly of the 

APPROXIMATELY 
- 5/8' 

I 1/4 . PVC TUBING 
18  LONG 

Fig. 5. Joining the two 1-1/4" PVC sections. 

ROLLED 
NEWSPAPER 

 CENTER 
-.INSULATOR 

SCREWDRIVER 

SOFT WOOD 
BOARD 

Fig. 6. Jig for the construction of the center insulator. 

supporting. The weakest 
link would be the 1-1/4" alu-
minum tubing section. Mor-
al support for this decision 
came from Capt. P. H. Lee's 
excellent book, The Ama-
teur Radio Vertical Antenna 
Handbook, where he used 
this size tubing to con-
struct his Mark II antenna.' 
He claimed that the anten-

Fig. 7. Construction of the center insulator. 
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center insulator. Fig. 5 
shows how one piece is cut 
and inserted into the other 
piece. Use PVC pipe ce-
ment to bond the two 
pieces together. 
Fig. 6 shows how an inex-

pensive jig can be con-
structed from a screwdriver 
and a piece of soft wood. 
This jig will hold the ce-
mented PVC pipe in a verti-
cal position to ease the task 
of cementing the plexiglas 
panels. The panels can be 
epoxied to the pipe first so 
that they will stay in place 
when applying the silicone 
rubber bathroom caulk. 
Before cementing the 

plexiglas panels, insert the 
steel pipe and aluminum 
tubing into the PVC pipe to 
the dimensions shown in 
Fig. 8, i.e., to within 1/2" 
from each other, centered 
at the center of the insula-
tor. Mark the radial direc-
tion on the pipe, aluminum 
tubing, and insulator. Drill 
holes 90° apart in the pipe 
and tubing for the mount-
ing bolts, drilling through 
the PVC pipe. When drilling 
in pipe, use a 1/4-20 tap drill 
and enlarge the hole to 1/4" 
when the pipe is removed. 
The position of all holes is 
shown in Fig. 7. To avoid 
weakening the pipe, stagger 
the tap holes. This proce-
dure will align all the holes 
and assist in the final as-
sembly. 

5 BANDS 
EVENLY SPACED 

.-1/4'- I/2 . 

45. 

NYLON CORD 
IMPREGNATED 
WITH EPDXY 

I 2)  SCREW HOLE 

BATHROOM 
CAULK 

I I/4 . 
PVC PIPE 
SECTIONS 

When the bathroom 
caulk has cured, wind five 
bands around the panels as 
shown in Fig. 7. Use nylon 
or dacron line approximate-
ly 1/8" in diameter and 
space the bands evenly. 
Epoxy the line for extra 
strength and to prevent it 
from unwinding. Drill the 
two vent holes between the 
panels in the center of the 
insulator. Build a little roof 
over the vent by using 
caulk. This will prevent 
moisture from seeping into 
the insulator. 

The three sections of the 
aluminum tubing are as-
sembled as shown in Fig 9. 
The bushing is made by cut-
ting 6" from the smaller of 
the two pieces at the junc-
tion, splitting it and forcing 
it over the shortened piece. 

The top hat is made by 
cutting a 3-foot length 
from aluminum clothesline, 
bending it in the center, and 
bolting it in place as shown 
in Fig. 10. After it is bolted 
in place, bend it until it is 
perpendicular to the tub-
ing. After bending, cut it to 
the dimension shown (1'4") 
and spread the two wires 
until they are 90° apart. In-
stall the top button and seal 
the whole area with bath-
room caulk. 

If possible, obtain a 
piece of 1" Schedule 40 
pipe which is 15 feet long. If 
this cannot be obtained, 
use one 10-foot and one 
5-foot section. Position the 
5-foot section next to the in-
sulator and join the two 
pieces together by using a 
12-inch piece of 1-1/4" 
Schedule 40 pipe and 1/4-20 
bolts. Use aluminum sheet 
between the pipes for a 
tight fit. Drill and tap the 
holes at this junction by fol-
lowing the same procedure 
as outlined previously 
when drilling holes in the 
center insulator. Drill one 
7/16" hole approximately 
4-5 feet from the bottom 
end of the pipe. This is the 
exit hole for the coaxial ca-
ble. 

Cut a piece of RG-8 foam 
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coaxial cable 15 feet long. 
Strip one end as shown in 
Fig. 8. Allow sufficient 
length of shield to produce 
the slack. During assembly, 
the pipe and aluminum tub-
ing will come together 
across the 1/2" gap forcing 
the coax down. The slack is 
needed to prevent bending 
or damaging the center con-
ductor. Impregnate the cen-
ter conductor and the 
shield with solder so that 
about 1/4" of soldered 
length will protrude from 
the silicone rubber caulk 
when applied. Apply sili-
cone rubber caulk as shown 
in Fig. 8 to seal the cable 
from moisture. 
Thread the cable from 

the insulator end to the 
7/16" exit hole by using a 
length of wire taped to the 
cable. Exercise caution in 
taping the cable since the 
hole does not allow too 
much clearance for the 
RG-8 cable. 

Fig. 11 shows the position 
of the three components 
prior to assembly. Use elec-
trical tape and aluminum 
sheet wrapped around the 
tubing and the pipe as nec-
essary to ensure a tight fit 
for the center insulator. Cut 
holes in them for the bolts 
to pass through and smooth 
all edges so that the center 
insulator slides smoothly 
over the aluminum tubing 
and the steel pipe. 
Slide the center insulator 

over the aluminum tubing. 
Verify the markings which 
were made during the drill-
ing to avoid hole alignment 
problems. 
Attach the shield of the 

coaxial cable to the pipe 
first. To do it, drill and tap a 
1/4-20 hole in the pipe 
about 1/2" from the end, as 
shown in Fig. 8. Screw a 
1/4-20 bolt from the outside 
of the pipe. Secure the 
shield to the bolt inside the 
pipe with a nut. Tighten the 
nut. Cut the bolt flush with 
the outside of the pipe wall. 
Bend one edge of alumi-

num tubing and drill a 10-32 
clearance hole in the bent 
section, as shown in Fig. 8. 

Attach the center conduc-
tor to the tubing by using 
10-32 hardware. 
Slide the aluminum tub-

ing until it butts against the 
pipe. If the slack in the 
shield is of correct length, 
the two pieces should butt 
without any problem. If 
they do not butt properly, 
more slack in the shield will 
be required. 
With the two sections 

butted, slide the whole an-
tenna until it rests against a 
wall or other stationary ob-
ject. Slide the center insula-
tor over the pipe until the 
mounting holes are in align-
ment. Secure the insulator 
to the pipe by using 1/4-20 
X 1/2 bolts. Gently slide the 
aluminum tubing out of the 
insulator until the mount-
ing holes are in alignment. 
Secure the insulator to the 
tubing  using  1/4-20 x 2 
bolts and nuts. 
Install the antenna in a 

1-1/2" pipe, 5 feet long, 
which is driven into the 
ground to a depth of 4-1/2 
feet. Small stones are 
dropped into the pipe to 
limit the depth of insertion. 
Aluminum or hardware 
shims are used to hold the 
antenna in place. 
A ground radial system is 

needed for optimum perfor-
mance, especially on the 
80- and 40-meter bands. I 
have five radials, each 33 
feet long, and I plan to in-
stall eight more. As with 
every vertical antenna in-
stallation, a low ground re-
sistance is necessary for 
good performance. A high 
ground resistance (few or 
no radials) results in high 
power losses because the 
ground resistance is in se-
ries with the radiation resis-
tance of the antenna. 
For this installation, I at-

tached the ground radials 
to the 1-1/2" buried pipe. I 
grounded the antenna to 
the pipe by using a 1/2" x 
1/8" aluminum grounding 
strap. 

Tuning Unit Construction 

The schematic of the tun-
ing unit is shown in Fig. 4. 
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Fig. 8. Locations of the pipe and tubing within the center in-
sulator. 

The unit is installed next to 
the antenna, but not 
grounded to it. It is ground-
ed only to the shield of the 
coaxial cable. 

I constructed my tuning 
unit on a piece of plexiglas 
7-1/2" x 16-1/2" and mount-
ed it inside a watertight 
cabinet. Since I had enough 
air-variable capacitors in 
my junk box, I decided to 
be extravagant and use sep-
arate C2 and C3 air vari-
ables for the 15-meter and 
20-meter bands. 

One word of encourage-
ment: The construction of 
this unit is not complicated. 
The cost to build it need not 
be high. I obtained all the 
parts and the cabinet for 
about six to seven dollars at 
two hamfests held in my lo-
cal area. The real bargain 
find was an old Army sur-
plus tuning unit which was 
priced at $5.00. This unit 
yielded two air variables, 
the coil, and the enclosure. 
To those of you reading this 
article who have not been 

to a hamfest, my advice is 
to go to one! It is lots of fun 
plus being a place for some 
real bargains. 
Once the tuning unit is 

built, connect it to the coax 
feeding the antenna and to 
the transceiver placed next 
to the unit. Follow the pro-
cedure below to obtain tap 
points for your coil. 

Tuning Procedure Using 
Swr Meter 

(1) Connect the swr meter 
in the line between the 
transceiver and a dummy 
load. 
(2) Tune the transceiver 

as usual for maximum out-
put on the 80-meter band. 
Adjust the swr meter sensi-
tivity for a full-scale for-
ward power indication. 
(3) Do not change any of 

the transceiver or swr meter 
settings. Switch the swr 
meter to read reflected 
power. 
(4) Disconnect the dum-

my load and connect the 
tuning unit in its place. 
(5) Using the turns ratio in 

BUSHING MADE FROM THE SMALLER OF THE 
TWO SECTIONS. 

055- APPROX WALL 
THICKNESS 

1/4-20 BOLTS HOLDING 
THE ASSEMBLY TOGETHER 

Fig. 9. Assembly of the aluminum tubing sections. 
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TOP BUTTON FOR 3/4" TUBING-7ALUMINUM CLOTHESLINE  

SILICONE RUBBER CAULK 

1'4" 

1/4.20 BOLT,WASHER,NUT 

SILICONE RUBBER CAULK 

3/4 0.0. ALUMINUM TUBING 

Fig. 10. Top-hat assembly. 

Fig. 4 as a guide, connect 
the appropriate wires to the 
coil using alligator clips or 
equivalent. 
(6) Position all tuning unit 

switches to 80 meters and 
adjust all air variables to 
minimum capacitance. 
(7) Watching the swr me-

ter, place the transceiver in 
the transmit mode. The swr 
meter may show anything 
from an off-scale reading to 
an swr of 1:1. 

(8) Not changing any of 
the settings on the trans-
ceiver or the swr meter, 
note the swr reading. Place 
the transceiver in the stand-
by mode. 
(9) If the swr was high, ad-

just the taps on the coil and 
repeat steps 7 and 8. If the 
swr was low (swr meter de-
flection is 1/2-2/3 scale, 
equivalent to an swr of 
about 3:1 to 5:1), leave the 
taps alone and adjust the 
air variable for an swr of 
1.3:1 or lower. 

(10) Repeat steps 7 to 9 
until an swr of 1.3:1 or lower 
is obtained. Record all set-
tings for future reference. 

'>7 

WALL 

(11) Repeat this proce-
dure for the other bands. 

The procedure is de-
signed to obtain the best 
possible match by adjusting 
the turns on the coil first. 
Once this is accomplished, 
air variables are used to re-
duce the swr still further. 
Always adjust one compo-
nent at a time and fight the 
temptation to tinker with 
knobs. It took me two days 
to learn this lesson. 

Connecting the Antenna 
To the Shack 

After installation and 
tuning, connect the anten-
na to the shack by using 
buried RG-8 coaxial cable. 
Install the lightning protec-
tion system as shown in Fig. 
3. It consists of a coaxial 
lightning arrestor grounded 
to a 5'-6' ground rod, fol-
lowed by the turns in the 
coax. Tape the arrestor well 
with electrical tape to pre-
vent moisture damage. 

Performance 

The theoretical perfor-
mance calculations were 

CHAIR 14 REO'D -ALL SAME HEIGHT/ OR EQUIVALENT SUPPORT 

CENTER INSULATOR ON ALUMINUM TUBING 

GALVANIZED PIPE  ALUMINUM TUBING 

/ 6COAX 

LEVEL GROUND 

Il  U TOP HAT -".  
Fig. 11. Assembly of the elevated-feed antenna. 

hammered out with N9CR 
during various coffee 
breaks. He has a newly in-
stalled three-element tri-
bander atop a 60' tower. 
We chose to compare the 
relative merits of the ele-
vated-feed vertical antenna 
to those of the beam 60 feet 
in the air. 

Theoretical data for this 
comparison came from The 
ARRL Antenna Book and 
and P. H. Lee's book, The 
Amateur Radio Vertical An-
tenna Handbook. 6,' The 
summary is presented be-
low. We chose the 20-meter 
band for this comparison. 

A three-element beam 1A 
above ground has a vertical 
pattern consisting of two 
lobes. Only the lower lobe 
is good for DX. It has a hori-
zontal beamwidth of about 
60° (— 3-dB points) and a 
vertical beam width of 
about 15° in the lower of 
the two lobes. Judging by 
the published patterns, we 
assumed that the power go-
ing into the antenna is di-
vided equally between the 
two vertical lobes. 
The beamwidth of the 

elevated-feed vertical an-
tenna on 20 meters is ap-
proximately 20° in the verti-
cal plane. Since it is non-di-
rectional, the horizontal 
beamwidth is 360°. 

For DX operation, the 
spherical area illuminated 
by the beam is 60° x 15° = 
900 "square degrees." The 
spherical area illuminated 
by the elevated-feed anten-
na is 20°X 360°-= 7200 
"square degrees." The pow-
er gain of the beam relative 
to that of the elevated-feed 
antenna can be calculated 
theoretically as 
Gain (dB)= 10 log P,/13, 

10 log 7200/900 
9.03 dB over 
elevated feed 

Because only half of the 
power (3 dB down) goes into 
the "useful lobe," the actu-
al gain that the beam real-
izes over the elevated-feed 
vertical antenna is 9.03 dB 
—3.0 dB= 6.03 dB, or 1 
S-unit. 

Jokingly, we both agreed 
that although N9CR's tri-
bander at 60 feet had a gain 
of 6 dB over my elevated-
feed vertical, I held a 13.3 
dB "gain advantage" in 
cost. 
On the air, the antenna 

performed beautifully for 
DX on 28 MHz and 21 MHz 
where the radiation is at 
low vertical angles. On 14 
MHz, the antenna per-
formed very well over the 
United States and Canada, 
and fairly well for DX. On 7 
MHz and 3.5 MHz, the an-
tenna lays down a strong 
ground wave; I had very 
good signal reports from 
stations 30 to 40 miles 
away. Many fine 80- and 
40-meter QS0s were also 
had with stations as far as 
800 miles away. 

Conclusion 

I wish to express my 
thanks to K9CGD to whom 
this project was first pre-
sented and who encour-
aged me to proceed with it. 
Thanks are also due N9CR 
who nursed the project 
from the beginning to the 
end and who, having tried 
the antenna on the air, pro-
nounced  that  ". .it 
worked as expected." I feel 
that the elevated-feed prin-
ciple has much to offer to 
the amateur radio operator. 
In fact, I like this antenna so 
much that I am planning to 
optimize performance on 
20 and 40 meters by design-
ing and building one which 
will be 66 feet tall. But 
that's another project.• 
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Paul Crupp KA1LR 
73 Magazine Staff 

The TET SQ-22 Antenna 
walking the dog with a two-meter quad 

T he HB9CV Swiss quad 
designs have been 

around for quite a while, 
but they have seen relative-
ly little commercial ex-
ploitation in the USA. Avail-
able and quite popular in 
Japan for several years, 
they are now offered here 
by TET USA of Norman, 
Oklahoma. 
The TET SQ-22 two-me-

ter antenna is a vertically-
polarized Swiss quad anten-
na that follows the HB9CV 
design. It consists of two 
two-element assemblies in 
a phased configuration, 
with all four elements driv-
en. The antenna is very 
compact, yet the gain and 
front-to-back ratio figures 
claimed are impressive-16 
dB forward gain and 20 dB 

front-to-back ratio. Without 
a test range, these figures 
are impossible to either 
confirm or deny, although 
they do seem slightly opti-
mistic. Nevertheless, with 
the antenna mounted six 
feet atop a house and 
turned with a small TV-type 
rotator, gain and F/B ratio 
appear to be excellent. 
Assembly presented no 

N1BEI with the TET SQ-22 two-meter antenna. 

problems. The parts were 
carefully marked and 
packed, and the quality of 
materials used is higher 
than average. Assembled 
exactly according to in-
structions, the center fre-
quency of resonance was 
about 146 MHz, a reason-
able compromise. Since I 
rarely operate FM below 
146 MHz, I retuned the an-
tenna for a slightly higher 
center frequency. 
After several months of 

operation, the SQ-22 has 
given no cause for com-
plaint. I use it constantly for 
accessing repeaters and 
simplex operation and have 
never wished for more gain. 
If you're in the market for 
an antenna for two-meter 
FM and want something a 
little beyond the ordinary, 
you might want to look into 
the SQ-22. For the truly ad-
venturous, an eight-ele-
ment Swiss quad for two 
meters is available from 
TET, as well as Swiss quads 
for several other bands 
from 20 meters to 432 MHz. 
For more information, 

contact TET USA, 425 High-
land Parkway, Norman OK 
73069. Reader Service num-
ber 476. II 
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Glenn Malme W601F 

9337 Gotham Street 
Downey CA 90241 

Newcomer to Nicads? 
you'll get a charge 

out of this informative overview 

T he following covers 
some of the more com-

mon problems encountered 
by users of nicad batteries. 
The last section of this arti-
cle explains some of the 
technical aspects of the ni-
cad cell. 

Virtually all problems in-
volving batteries come with 
complaints like: "Battery 
life too short"; "Won't hold 
a charge"; or perhaps, "Bat-
tery too weak." Sometimes 
there is a real problem— 
and sometimes the battery 
is not getting what it must 
to do a good job. 

Here are some practical 
tips: 

1. Fully charge the bat-
tery. Some chargers have a 
NORMAL-TRICKLE switch. 
In the TRICKLE position, it 
would take 24 to 60 hours 
to fully charge a dead bat-
tery. On NORMAL, it would 
take 12 to 14 hours. Nicad 
batteries can be charged 
continuously at the NOR-
MAL rate with absolutely 
no damage to the batteries 

whatsoever. Leaving the ra-
dio on while charging will 
cause the charging rate to 
be longer. 

2. Don't over-discharge 
the batteries. Turn OFF the 
radio when the batteries be-
come low (the SQUELCH 
control usually won't si-
lence the radio). 

3. Never insert batteries 
backwards. This will almost 
certainly ruin something. 

4. Inspect your batteries 
occasionally for any indica-
tion of rust or corrosion. A 
white, powdery deposit 
around the rubber seal at 
the positve end of the cell 
or an oily discoloration on 
the label may be the first 
sign of an upcoming failure. 

5. If your batteries have a 
short life, check the bat-
tery-charging system. Two 
simple checks will be 
enough to find the problem. 
First, check to see if the 
charger is putting out 
enough current. Second, 
check to see if the radio 
draws too much current. If 

Fully discharged, open-circuit 
Fully charged, open-circuit 

Fully charged, charging at 0.1 C 
Freshly charged, begin discharging at C 

Fully discharged, discharging at C 

• 1.2 V 
• 1.27 V 
1.45 V 
1.4 V 
1.0 V 

*These voltages are reached slowly as the cell is allowed 
to stand for a time. 

Table 1. Cell Voltages at 20°C. 

the charger and radio are 
OK and you are allowing 
enough time on charge, 
then the battery is probably 
at fault. 

What is a Nicad Battery? 

The nicad battery is two 
or more nicad cells con-
nected together. The nicad 
cell is called a secondary 
(storage) cell and is used to 
store electrical energy until 
needed. It may be re-
charged many times during 
its life. The cell may be de-
scribed electrically by its 
voltage and capacity. 

Cell voltage is deter-
mined solely by the materi-
als from which the cell is 
made. Nickel and cadmium 
in a potassium-hydroxide 
electrolyte produce a cell 
with a nominal voltage of 
1.2 volts. There is only a rel-
atively small change in cell 
voltage from fully-charged 
to discharged conditions. 
Refer to the section on bat-
tery-testing (following) for 
cell voltage-measuring 
techniques. Cell voltage 
varies from 1.4 volts when 
just charged to 1.0 volts, at 
which point it is considered 
discharged. Nominal cell 
voltage is 1.2 volts since the 
cell is very near 1.2 volts for 
most of the time it is in use. 
(Of course, if you have a 
10-cell battery, the battery 
voltage is nominally 12 

volts.) 
Cell capacity is defined 

as the maximum current the 
cell will deliver continuous-
ly for one hour. This capaci-
ty is given by the battery 
manufacturer in milliam-
pere-hours (mAh) for small 
cells, and Ampere-hours 
(Ah) for large cells. Capaci-
ty is determined by the size 
of the cell. For example, an 
AA-size cell is rated around 
350 to 500 mAh and a D-size 
cell is rated at 2.0 to 4.09 
Ah. A very important figure 
associated with cell capac-
ity is the one-hour dis-
charge rate (C) which is nu-
merically equal to the 
capacity. For example, for a 
quantity, C, we can discuss 
the charge and discharge of 
nicad cells conveniently 
without concern for actual 
cell capacity. 

Temperature 

Battery operation should 
be at temperatures between 
minus 20 and plus 40 de-
grees C. They may, how-
ever, be stored indefinitely 
at temperatures between 
minus 60 and plus 60 de-
grees C. Most batteries will 
self-discharge at rates de-
pendent upon the storage 
temperature involved. At 
0° C, discharge amounts to 
90% in 60 days. At 20° C, it 
is 50% in about 55 days, 
and at 50° C, it is 50% in 
about 20 days. 
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Life 

Generally, batteries may 
be expected to last several 
years under normal use. A 
minimum of 300 cycles of 
complete charge and dis-
charge is to be expected. If 
only a partial (say, 20%) dis-
charge is used, the life may 
extend to 5000 cycles. How-
ever, if the battery is par-
tially discharged continu-
ously, it should be periodi-
cally deep discharged to re-
alize its full capacity. 

Charge and Discharge 

Most batteries are nor-
mally discharged (in-circuit) 
at rates less than C and 
charged at a rate of 0.1 C. If 
a trickle charge option is 
available, the charge rate is 
0.01 to 0.05 C. Most bat-
teries may be left on NOR-
MAL (0.1 C) charge for in-
definite periods without 
damage. At the normal rate, 
a completely discharged 
battery will recharge in 

12-14 hours. Less time is re-
quired for partially dis-
charged batteries. Charge 
rates above 0.1 tend to 
overheat the cell and cause 
damage. Special "Rapid-
Charge" cells are required 
for fast-charging applica-
tions. 

Table 1 (showing cell 
voltages) may be of help in 
understanding battery func-
tion during charge and dis-
charge. 

Testing 

The battery, charger, and 
radio constitute a small sys-
tem which is one end of a 
communication link. When 
this system fails, testing 
each element is necessary 
to determine the proper 
correction. Based on experi-
ence, the charger is the 
most likely to fail, followed 
by the battery and then the 
radio. However, due to ease 
of testing, test the charger 
and radio first. 

For the 12-volt, hand-held 
radio chargers, connect a 
milliammeter using a D'Ar-
sonval movement (such as: 
Simpson 260 or Triplett 
630), capable of measuring 
55 mA, in series with a 
240-Ohm, 1-Watt resistor. 
Connect the meter-resistor 
combination across each 
and every set of charging 
contacts for a 12-volt bat-
tery. Observe correct polar-
ity. The charger current 
should be 45-55 milliam-
peres. 
Consult the appropriate 

data sheet for the radio un-
der test. Measure all appli-
cable maximum current 
drain on: full squelch re-
ceive, full volume receive, 
and transmit. Readings 
should not exceed spec 
maximums. 
A quick battery check 

would be: Charge at normal 
(0.1 C) rate for 15-30 min-
utes. Measure battery or 
cell voltage. Less then 1.2 
volts per cell (12.0 volts for 

a 10-cell battery) indicates 
possible defective cells. 
For a more complete bat-

tery test for a hand-held ra-
dio battery with 10 AA cells, 
fully charge the battery for 
12-14 hours at the normal 
(0.1 C) rate. Connect a 
27-Ohm, 10-Watt resistor 
across the battery and mon-
itor the time required to dis-
charge the battery to 1.1 
volts per cell. The time 
should be close to 60 min-
utes. 
This test will vary accord-

ing to ambient tempera-
tures. The time will run 
short if the ambient temper-
ature is much over 25 de-
grees C, or if started with 
the battery more than 
slightly warm to the touch. 

Conclusions 

The nickel-cadmium bat-
teries will perform excel-
lently if used within their 
limitations. Poor perfor-
mance usually results when 
the limits are exceeded.M 

TR-9000 from page 32 

supply and standby and 
power switches, as well as 
provisions for using exter-
nal headphones. Another 
source of memory backup 
power is the BC-1 power 
adapter. We suspect that a 
functional equivalent of 
the BC-1 could be home-
brewed for much less than 
the $20 list price. One ac-
cessory that Kenwood does 

not offer but in our experi-
ence is helpful for weak sig-
nal work is a receiver pre-
amplifier. A quality unit 
can really enhance SSB op-
eration without adding to 
the noise figure. 

We liked the compatibil-
ity that Kenwood built into 
the TR-9000. The power 
cord and touchtone con-
nector are the same as 
those used with the TR-7600 

and the 7625. The micro-
phone is identical to that 
used with the TR-7800 and 
can be pressed into service 
with Kenwood's VS-230 re-
mote digital vfo. One ex-
ception to this area is the 
rather unusual connector 
used for the backup power 
supply. 

The TR-9000 offers a tre-
mendous number of fea-
tures for a reasonable if not 

downright inexpensive 
price. If you want to take a 
crack at two-meter SS B and 
CW operation and still have 
a radio that allows you to 
chew the rag with the gang 
on the local repeater, you'll 
find a flexible answer in the 
TR-9000. 
For further information, 

contact Trio-Kenwood 
Communications, Inc., 1111 
West Walnut Street, Comp-
ton CA 90220. 

BC-350 from page 78 

outs to signal priority, 
lockout, delay, auxiliary, 
and channel number. The 
right-hand display may be 
manually toggled between 
digital frequency display 
and alpha readout. 

A Closer Look 

A glance inside the 
custom diecast metal cabi-
net reveals the complexity 
of the circuit, but shows the 

precision of professional 
design. 
Frequency increments 

searched and programma-
ble vary with the band plan 
procedure. On low and high 
band FM, channel spacing 
is 5 kHz, on aircraft band 25 
kHz, and on UHF 12.5 kHz. 
An automatic squelch 

circuit may be called up to 
respond to any signal level 
which produces 20 dB 
SINAD (S + N/N). This is 
handy for most listening re-

quirements which do not re-
quire constant juggling of 
the squelch sensitivity right 
at threshold. 
Frequency coverage was 

actually somewhat greater 
in our evaluation unit 
than advertised. We pro-
grammed 30.0-50.995, 118.0-
136.995, 144.0-174.005, and 
420.45-512.9875 MHz. This 
allowed reception of the 
first megahertz of the six-
meter band (FM demodula-
tion only) and a few beeps 

and whistles from NASA's 
weather satellites! 

As with its predecessor, 
the advanced BC-300, the 
BC-350 has a non-volatile 
memory—no batteries to 
change. 

The BC-350 is advertised 
for $599.95. For more infor-
mation, contact Electra 
Company, PO Box 29243, 
Cumberland IN 46229. 
Reader Service number 
480. MI 
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FUN! 

John Edwards KI2U 

78-56 86th Street 

Glendale NY 11385 

 )
21) Emergency service (abbr.) 
23) Military colors 

26) Strong signal needle action 

25) Radiogram 

31) Tell you later (abbr.) 

33) "   the traffic" 

35) Brick   

38) 42 across often needs this 

(abbr.) 

40) Plate voltage (abbr.) 

42) Emergency ringleader 

(2 words) 

"Don't you ever run out of material for your column?" is a question 
that often crosses your FUN! editor's desk. The answer, quite hon-

estly, is "no." Amateur radio is a subject so full of history and inter-

esting bits of information that, quite likely, the well will never run dry. 
After all, new ham facts are being created every day. 

Take our monthly crossword puzzle. Each month a new topic; 
each month a new puzzle. Oh, occasionally we may repeat a word or 
clue here and there, but, on the whole, each month's puzzle is entire-

ly different. And we're never really stuck for material. 

Do you know where the world's first crossword was printed? Why, 
in the FUN! column, of course! No, not this FUN!, but one carried in 

the December 21, 1913, New York World. It's nice to be carrying on a 
tradition. 

Now, what has all this to do with this month's topic, emergency 

communications? Absolutely nothing. It's just that we occasionally 
like to digress. 

ELEMENT 1—CROSSWORD PUZZLE 
(Illustration 1) 

Across 

1) Emergency messages 
2) Mobile antenna 

7) Box (abbr.) 

9) Where third-party info is en-
tered 

11) Emergency's cause 

14) Distantly activated (abbr.) 
15) ARRL state (abbr.) 
16) Over 

18) Quasi-military service 
(abbr.) 

1 2 3 4 5 

U U 

13 

a 

9 10 11 

7 8 

12 

16 17 18 19 

14 

•  20 

15 

21 U 22  

26 

U U U 

27 

24 

28 

34 

23 

• 
37 

25 

29 • 

U N 
35 36 

30 

• 31 U32  

33 

38 

42 UUUUUU UU U 
39  40  41 

Ilustration 1. 

Down 

1) Dits and dahs 

2) Erstwhile training contest 

(abbr.) 

3) Old-style Hertz (abbr.) 

5) Active circuit condition 

6) Desirable emergency gear 
is this 

8) Flood boat's meager propul-
sion 

10) Emergency workers need 

this (abbr.) 

1) We all know 

urgency signal, 

ship or person? 

11) Light-bulb action in many 

emergencies 

12) 4-land state (abbr.) 

13) ARRL emergency official 
(abbr.) 

17) Peruvian prefix 

19) League post (abbr.) 
20) Here (abbr.) 

22) Big emergency "nuisance" 

24) Mode: most 2-meter CD nets 
(abbr.) 

25) Baloney (abbr.) 

27) Popular rig prefix 
29) Female version: frequency 

hog 

32) End of message 

34) Organized roundtable 

(abbr.) 

36) Automatic noise limiter 
(abbr.) 

37) Jams emergency traffic 
38) An engineering degree 

(abbr.) 

39) Board type (abbr.) 

41) Many clubs use emergency 
work to gain this (abbr.) 

ELEMENT 2—MULTIPLE CHOICE 

that SOS is the distress signal, but what is the 

signifying a message concerning the safety of a 

1) m 

2) XXX 

3) URG 
4) There's no such thing as an "urgency" 

2) While tuning across the band, you hear someone shouting, "Pan, 
Pan, Pan." What's happening? 

1) He's sending an urgency message 

2) He's looking for a kitchen implement to fry 
his eggs in 

3) He's calling for an open frequency 

4) He's using an international sign that means 
he's listening 10 kHz up 

3) What does SOS stand for? 

1) Save our ship 
2) Save our souls 

3) Secure our safety 

4) The individual letters mean absolutely 

nothing, chosen only for their distinctive 
sound 

4) What were the official Conelrad broadcast frequencies? 
1) 540 and 880 kHz 

2) 640 and 1240 kHz 
3) 710 and 1600 kHz 

4) 21.390 and 146.52 MHz 

5) How did the word "Conelrad" originate? 

1) It's an abbreviation of control of electro-
magnetic radiation 

2) It's an abbreviation of consolidated network 
for limiting radio 

3) From its founder, Joseph Conelrad 

4) From the Conelrad video display located at 
each participating radio station 
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ELEMENT 3—TRUE-FALSE 

True  False 
1) The original official ARRL station, 

W1MK, was destroyed by a flood. 

2)  RACES is an ARRL organization. 

3) If caught in a life or death situation, 

you're allowed to operate in any ama-
teur subband, even if it's outside your 

license privileges. 

QRRR was the original amateur distress 
call. 

5) Before SOS, the international distress 

call was COD. 

6) "Mayday" is the phone distress call in 

honor of Marconi, who was born on 
May 1, 1870. 

7) MARS used to be called AARS. 

8) Novices may not pass emergency traf-
fic. 

9) In an emergency, the FCC may order all 

U.S. amateurs off an entire band. 
10) The Titanic's SOS was the first ever 

sent by a ship at sea. 

11) Alaskan amateurs may use 4,383.8 kHz 

for emergency communications at any 

time. 
12)  In RACES, the amateur controlling on-

scene emergency communications is 

called the "Master of Ceremonies." 
13) The "Transcontinental Corps" is a radio 

club dedicated to helping hams in need.    

14) ARRL numbered radiograms violate the 

FCC's rules prohibiting secret codes 
and ciphers. 

15) If a natural disaster strikes a foreign 

country, third-party emergency traffic 

can be passed —even without a formal 
agreement. 

ELEMENT 4—SCRAMBLED WORDS 

Unscramble these words dealing with things hams might bring to 
an emergency site. 

rotnegera 
stranvercei 

nett 

Element 1: 

See illustration 1A. 

toobs 

wobtoar 

loots 

dicnemie 

dofo 
shalltifgh 

hotnicgl 

ELEMENT 5—HIDDEN WORDS 

(Illustration 2) 

Hidden in this puzzle are the names of 10 different types of emer-

gencies. The words are formed in any direction —horizontally, verti-
cally, or diagonally, forwards or backwards. As you find each word, 
circle it. 

A 

A 

A 

A 

0 

0 

H N 

A 

A 

0 

A 

0 

0 

A 

V 

X 

B E 

A 

A 0 

A 

0 

A 

0 

0 

0  S 

A L 

0 

L A 

U L 

N B 

I 0 

L K J 

Illustration 2. 

A 

A 

A 

0 

F N 

L D 

M  J 

Y M 

R 0 

I C 

S  I 

E T 

N 0 

D D 

G A 

T N 

0 

0 

FUN! MAILBOX 

Just a note letting you know your work is greatly appreciated in 73 

Magazine. I enjoy your writing. I am studying for my General and 

would like to have an Advanced someday. There is a lot to learn and I 
am trying to crawl! 
Keep up the good work. Thank you very much. 

Thanks a lot, Jim. —J.E. 

THE ANSWERS 

Element 2: 
1-2 Many hams might send XXX after sitting at their key for more 

than a few hours. Others just have it written on that jug near 

their operating station. 
2-1 Did we get you again? Of course, he may just be looking for his 

peanut butter. 

3-4 And QSB must mean: "Quickly Sinking Band." 
4-2 There you would listen to the president's message—if your 

receiver wasn't melted by the blast. 
5-1 So enemy planes couldn't find our cities via radio But how 

would you have shut down the CBers? 

Element 3: 

1 True —No code practice that night. 
2 False—The FCC, when it feels like it. 

3 True —If absolutely necessary, you can even operate outside the 
amateur bands. 

James Ross 

Long Beach CA 

4 True —Like SOS, it had a distinctive sound. 

5 True—As you may have guessed, it meant "CO Distress." 
6 False—From the French m'aidez (help me). 
7 True—Back before W WII, when it was the Army Amateur Radio 

System. 
8 False— Why not? 

9 True—The FCC, like a 500-pound canary, can do anything it 

wants to. 

10 True —Alternating with COD. 
11 True—As long as they're within 50 nautical miles of the state and 

are not airborne. 

12 False —Only if he has a co-host. 
13 False —They're upper-level ARRL traffic handlers. 

14 False —Probably not, since the codes are regularly printed. But 
they're never been challenged on it, either. 

15 False—Unfortunately not, and many unwitting amateurs end up 
violating the law. Usually, however, a temporary agreement per-
mitting emergency traffic is put into place —as in last year's 

Italian earthquake. 
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Illustration 1A. 

Element 4: 

(Reading from left to right) generator, boots, food; transceiver, row-
boat, flashlight; tent, tools, clothing; medicine. 

Element 5: 

See illustration 2A. 

SCORING 

Element 1: 

Twenty points for the completed puzzle, or 1/2 point for each ques-
tion correctly answered. 

Element 2: 

Four points for each correct answer. 

Element 3: 

One point for each correct answer. 

A 

A 

A 

0 

0 

A 

A 

Y S 

I C 

F E 

G H 

W H 

E L 

A O 

O F 

G  I 

(D R  A Z  Z  I L B) 

F M F U A L 

O V  E R E 

C B H  I E R 

E Y AO R U 

B E S  A  L L K J O H 

E A 

B  0 

A  I 

C S 

H E 

E N 

A 

0 

Illustration 2A. 

Element 4: 

Each word deciphered nets you 21/2 points. 

Element 5: 

Two points for each word found. 

So, how well are you prepared? 

1-20 points —Emergency? What emergency? 

21-40 points —Know someone who passed a message during the 
great 1951 Philadelphia Hoagie Famine 

41-60 points—Regularly checks into local VHF net to "pass 
a personal" 

61-80 points —Spends every night hopping from net to net —your 
handle is "Sparks" 

81-100 + points—Member of RACES, MARS, AREC, NTS, ARPSC, 

and the National Anagram Society 

LEAKY INFq 

Dave Mann K2AGZ 
3 Daniel Lane 
Kinnelon NJ 07405 

Perhaps some of you who are 
reading these lines will have 

been among the group of 
twenty-odd hams who hap-
pened to be standing around the 
booth of a company which I 

prefer to go unnamed. The 

scene was the recent Dayton 
Hamvention, and the time was 

Saturday afternoon at the very 
height of the afternoon festivi-

ties. This particular firm is one 

of the few remaining American 

manufacturers engaged in the 
production of major equipment, 

that is to say, transceivers, as 

distinguished from associated 
items such as microphones, an-
tennas, keyers, and so forth. 

Their current model is not 
new, but has been on the market 

for some time. But I have had lit-
tle opportunity to look at it, so 
this was really the first time for 

me to see it close up. I was cha-

grined to see that among other 

things, they had seen fit to in-

clude a pretty shoddy-looking 

silk-screened knob that proba-

bly cost no more than a few pen-
nies to produce. This was the 

sort of penny-dreadful junk one 
would only find on inexpensive 

kits and cheaper rigs. It was cer-

tainly grossly out of place on a 

radio which sells for upwards of 
1600 bucks, in my humble opin-

ion. (Actually I've never been 

humble in my whole life; this fig-

ure of speech just happened to 
issue forth from the typewriter.) 

At the precise moment that 

my eyes happened to light on 

this misbegotten knob, I was 

suddenly overcome by an un-

controllable impulse to lash out 

at someone, and since the only 

eligible person happened to be 
the company rep who was man-
ning the booth, he was elected. I 
said, You know...you and 

your company ought to hang 

your heads in shame. Here we 

are: The Japanese have their 
fangs and talons poised at our 
jugular. We keep talking about 

the urgent necessity of regain-
ing the markets that foreign bus-

iness has taken from us. In 
scores of fields: optics, photog-
raphy, automobiles, electron-

ics...even pianos and sporting 
goods such as fishing tackle 

and baseball gloves... we have 
lost out, and now we suffer dis-
advantage, not only to our 

pocketbook, but our national 
pride." 

The luckless object of my po-

lemic seemed to be looking for a 
hole to crawl into. His eyes were 

bugging out of his head. I con-
tinued. 

"We know that the reason 
there are so many VWs, Dat-

suns, and Toyotas on the road is 
because of the rotten product 

that Detroit insisted on making. 
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We drove the car customers 
right into the arms of the foreign 

producers. And now what hap-

pens? You guys have the gall to 

do the very same dumb thing 

that Detroit did, despite the 

clear and certain knowledge 

that the American people were 

sick and tired of getting shafted 

by our own companies and 

shifted to imports. You put out a 
rig that looks as if it were 

slapped together in someone's 
garage! You ought to hang your 

heads in shame!" 

I surreptitiously peered at the 

people standing around the 
booth and they were all nodding 

in agreement. I could see that if I 
continued much longer, this 

gang might start heating up the 

tar and ripping open the pillows. 

So I decided to call a halt to my 
diatribe, and I walked away, 

leaving the poor guy swabbing 

the sweat from his brow. 

About a year ago, when I was 

putting together a little switch-

ing arrangement so that I could 
go from HF to VHF on radiotele-
type, I needed to get hold of a 

switch and figured that in the 
interest of durability and reli-

able operation I'd better get my-

self a good American-made one. 
There were plenty of switches 

available that would have done 

an adequate job, but I thought 

that I would do better with a de-
vice of proven reliability. So I 

spurned all the cute little mini-

switches and went to a good 
store and laid out almost six 

bucks for an American-made 

switch. (Again, I will leave the 
name of the company un-
spoken.) Well . . . you guessed it. 
The switch was an absolute 

dog! It was constantly intermit-

tent, and I could never be certain 
that it would make contact. I had 
to spend much time jiggling the 

damned toggle back and forth to 

make sure that the thing 
switched properly. Please bear 

in mind that there was no appre-

ciable voltage or current in-
volved, since I was merely acti-

vating a pair of sensitive relays 

that operated from the 13.8-volt 

2-meter supply, and since the 
actual switching took only a 
split second, there was no way 

that any operational stress 
could have played a part in the 

failure of the device. Any light 

switch in my house gets more 

use in a single week than this 
switch would be likely to get in a 

whole year! 
So what did I do? Simple. I 

ripped the high-falutin' Ameri-

can-made switch out of the gad-

get and replaced it with a cheap 
little import picked up in a 

blister pack from my handy-

dandy neighborhood Radio 
Shack store. It has now been in 

use for about three months with 

no sign of any difficulty. And it 
cost all of 98 cents, as I recall. 

I am outraged. I guess it's no 

secret that there are more 

foreign rigs being sold in the US 

than ever, and it's pretty clear 
that hundreds of millions of 

hard-earned American dollars 

are leaving the country and go-
ing into foreign pockets. There's 

no doubt that this constant 

drain (and you can multiply it by 

a large factor because the very 

same situation can be observed 
in all sorts of manufactured 

goods, as I indicated earlier) is 

virtually crippling the American 

economy. While our national ad-

ministration struggles to bring 

the economy into line by in-

creasing productivity and reduc-
ing inflation, we are ignoring 

this fundamental fact: that 

American productivity must go 
hand in hand with quality. For if 

we produce shoddy merchan-
dise, buyers are entitled to go 

elsewhere. They yearn to be pa-

triotic, but that does not mean 

that they will hold still while they 

are being exploited. 

Somehow, American manu-

facturers of ham gear are going 

to have to find a way to produce 

top-quality goods at a price 

which can compete on an equal 
basis with the imports. It isn't 

going to be easy. 

By the way, while at the Ham-

vention, I looked at another line 
of goods, also produced by an 
American company. In line with 

my previous demurral, I will not 

divulge their name. They had re-

moved the covers so that it was 
possible to see the circuit 

boards. I can tell you that I was 

appalled at the shoddy appear-

ance of the workmanship, if you 
can dignify it with that term. 

This is supposedly top-line stuff. 
Mounted components looked as 

if they had been scrounged from 
someone's tailgate out in the 

flea market, and without partic-

ular care in selecting them. 

Cockeyed, poorly-dressed leads 
and solder splashes were the 

rule rather than the exception, 

and some of the visible hard-

ware had been deformed by the 
careless application of the 

wrong-sized screwdrivers. 
I have often looked carefully 

at imported equipment, and I 

must say that even the most in-

expensive gear is generally im-

maculately assembled and 

good to look at. Is that too much 

to ask? 

RADAR AND LIVES 

I swore that after last year's 
trip, I would never drive to Day-

ton again, but would fly. But 

when the time approached, I for-

got all about the resolution. Thir-

teen hours on the road is getting 
to be a mite exhausting. And I 

have yet to ride on Interstate 80 
without encountering either a 

horrendous downpour or impen-
etrable fog. 

Last year, we went in a couple 

of rented Winnebago RVs. The 
trip was fun, albeit very tiring, 

not to mention the horrendous 

cost of the gasoline. This year, 

we used two cars. The most im-

pressive thing was the perfor-

mance of the radar detectors 

mounted in each of the auto-

mobiles. They operated flaw-
lessly, and I am convinced that 

they are a must, particularly if 

the vehicle is not equipped with 

cruise control. The gadgets 

never failed to alert us to the 
presence of police radar. I am in 

no position to give you qualita-

tive comparisons of the brands, 
not having tried a great variety. 

But Wayne gave a fairly broad 

evaluation in one of his columns 
(June, 1980) and it behooves 

anyone who is anxious to avoid 

a nasty confrontation with the 

gendarmes to consider the pur-
chase of one of these devices. 

There are still a few places in 

which radar detectors are con-

sidered illegal. I suppose the 
authorities consider the collec-
tion of fines more important 

than the prevention of highway 

accidents. It is obvious that the 
known presence of radar patrols 

influence drivers to slow down, 

thus reducing the accident rate. 
The fact that most cars I saw on 

this trip were indeed equipped 
with detectors and the addition-

al fact that few cars were pulled 

over by the police must be cor-
relative. I am positive that radar 

detectors are a demonstrably ef-

fective deterrent to traffic fatali-

ties. 

Indeed, we can all think of far 
more urgent jobs for the police 

to be doing than lying in wait for 

unwary motorists who are "put-

ting the pedal to the metal." 

While the original impulse to 

buy and use a radar detector 
may be ignited by the simple de-

sire to avoid traffic citations, the 
end result is fewer accidents. 

And since the use of detectors 

by the public invariably results 

in a lessening of the need for 
high numbers of police patrol-

ling the roads, this will liberate 

more officers and make them 

available to track down the ever-

increasing population of real 

criminals who terrorize society 
and who run amok in our streets, 

parks, and subways, creating 
havoc and tragedy. 

If that is the consequence, 
then every car in America ought 

to be equipped at the factory 
with a radar detector. 

NO-CODE LICENSES 

The response to my April 

piece about code-free licensing 

has been practically unani-
mous. Numerous cards and let-
ters have come in, and only 

three favored a code-free entry 
level license. In point of fact, the 

results of a survey (published in 

QST) showed conclusively that 
the vast and overwhelming ma-

jority of amateurs opposed such 

a change. 

Case closed! 

( HAM HELP 
I'm interested in any informa-

tion on converting an RCA RT-
175/PRC-9 27-38.9-MHz receiver/ 
transmitter. My particular in-

terest is in power supplies and 
schematic information on these 

radios. Thank you for your trou-

ble. 

Dick Howe 

2210 Tagged St. 
Wesleyville PA 16510 

I am interested in obtaining a 
schematic for a Precision Signal 
Generator, series E-200 C, man-

ufactured by Precision Ap-

paratus Co., Inc., Elmhurst, LI, 
New York, serial number 34845.1 

would appreciate any help that 

anyone can give me. Thanks. 

A. B. Wells WA5COH 
PO Box 50 

Tunica LA 70782 
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( CONTESTS 

Robert Baker WB2GFE 
15 Windsor Dr. 
Atco NJ 08004 

SARTG WORLDWIDE 

RTTY CONTEST 

Contest Periods: 
0000 to 0800 GMT August 15 

1600 to 2400 GMT August 15 

0800 to 1600 GMT August 16 

This is the 11th annual con-
test sponsored by the Scandi-

navian Amateur Radio Teletype 
Group (SARTG). Operating 

classes include: (a) single opera-
tor; (b) multi-operator, single 

transmitter; (c) SWL. Please 

note that the logs from multi-op-

erator stations must contain the 
names and callsigns of all oper-

ators involved. The same station 
may be worked once on each 

band for QS0 and multiplier 

credits. Only 2-way RTTY QS0s 

will count. 

EXCHANGE: 

RST and OSO number. 

SCORING: 

QS0s with your own country 

count 5 points. Other countries 
in the same continent are 10 
points. Other continents are 15 

points. In the USA, Canada, and 

Australia, each call district will 

be considered as a separate 

country. Use the DXCC list and 

the above-mentioned call areas 
for multipliers. Note that con-

tacts with a station which would 

count as a multiplier must be 
found in at least 5 logs or a con-

test log must be received from 
the multiplier station in order to 

be valid. Final score is the sum 
of QS0 points times the sum of 

the multipliers. SWLs use the 

same rules for scoring, but 

scores are based on stations 

and messages copied. 

Aug 8-9* 
Aug 15-16 

Aug 15-17 

Aug 15-17 
Aug 22-23 

Aug 29-30 

Sep 12-13 

Sep 12-13 

Sep 12-13 
Sep 12-14 

Sep 19-20 
Sep 26 

Oct 3-4 

Oct 17-18 

Oct 17-18 

Oct 24-25 

Nov 8 

Nov 8 
Nov 14-15 

Nov 28-29 

Dec 26-31 

Jan 16-17 

CALENDAR 
European DX Contest —CW 

SARTG Worldwide RTTY Contest 

Rhode Island OSO Party 

New Jersey OSO Party 

Ohio OSO Party 
Occupation Contest 

European DX Contest —Phone 

G-ORP-Club CW Activity Weekend 

New Mexico QS0 Party 
Washington State OSO Party 

Maryland-District of Columbia OSO Party 

DARC Corona -10-Meter RTTY 

California OSO Party 

Minnesota OSO Party 

Scout Jamboree on the Air 

CO Worldwide DX Contest—Phone 

DARC Corona -10-meter RTTY 

OK DX Contest 

European DX Contest —RTTY 

CO Worldwide DX Contest —CW 

G-ORP-Club Winter Sports 
73's International 160-Meter Phone Contest 

•see last issue 

AWARDS: 

Top stations in each class, 
country, W/K, VE/VO, and VK 

call district. 

ENTRIES: 

Logs must be received by Oc-

tober 10th and should contain: 
band, date/time in GMT. call-

RESULTS 
1981 SSTV CONTEST RESULTS 

This year's SSTV contest may not have been the pinnacle of 
excitement and fun as it has been in previous years. but it 

brought several situations into clear focus (no pun intended). 

As you know, the SSTV Contest and Worldwide DX Contest 

happened during the same weekend. What you don't know is 
the problems and entanglements of trying to coordinate with 

uncoordinative sources. We've outguessed and outmaneu-
vered obstacles during the past several years, but the law of 

numbers finally caught us. We have two possible considera-

tions for next year's contest: 1) Conduct the SSTV Contest on 

either the first or second full weekend of March, whichever 
one doesn't become scheduled for the DX (phone) Contest. 

Furthermore, if some "surprise attack" produces contests on 
both of these weekends, the SSTV Contest will shift to the 
third weekend of March. If that consideration is-accepted, the 

formal 1982 SSTV Contest announcement will read accord-

ingly. That will necessitate checking with the SSTV Net (Sat-

urdays, 1800 GMT, 14,230 kHz) for specific details. 2) Forego 

on-the-air operational contesting and conduct a technical 

achievement contest. If SSTVers as a whole prefer to design, 

tinker, and construct rather than operate, we're ready to make 

the change and recognize your efforts. Your opinions and 
suggestions are vitally important. Please contact Dave In-

gram W4TWJ or Brooks Kendall W1J KF during the Saturday 

SSTV Net with your comments. Now let's look at the results. 

1981 SSTV CONTEST COMMENTS 

WB4OVX in Virginia was noticed having a ball during the 

contest, showing his new Collins KWM-380. N6WO related 

that contacts seemed down approximately 30% and felt this 

was due to the simultaneous ARRL DX Contest. The most 

common comments heard on the air during the contest 

related to the two contests (DX and SSTV) falling at the same 
time. Fortunately, however, the SSTV contesters were heard 
expressing their understanding and sympathy. Although we 

couldn't get enough forewarning from the ARRL and although 
73 coordination was difficult, we still had a good contest. Re-

spect among on-air SSTV contesters was quite commend-
able. A friendly and relaxed air among all SSTV contesters 

was apparent. 10 and 20 meters seemed (in that order) the 

most popular (SSTV) bands. 
Thanks to everyone for contest support (whether or not you 

sent a log!) Congratulations to N9AWR on winning first place 

in the contest! Bravo!! 

Dave Ingram K4TWJ 

Brooks Kendall W1JKF 

1981 SSTV CONTEST SCORES 

Countries 
Call  Contacts  5 Points 

N9AWR  139  16 (80) 

N6WQ  112  14 (70) 

W2GND  38  4 (20) 

XE1HT  15  3 (15) 

XE1AAK  17  3 (15) 

WrIKXP  8  2 (10) 

Continents States/ Grand 

5 Points  Prov's  Total 

6 (30)  36  285 

5 (25)  29  236 

3 (15)  21  94 
1 (5)  5  40 

1 (5)  7  44 

2 (10)  2  30 
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sign, exchanges sent and re-

ceived, points, multipliers, and 

final score. Use a separate 

sheet for each band and enclose 

a summary sheet showing the 

scoring, classification, callsign, 

name, and address. In the case 

of multi-operator stations, in-

clude the names and callsigns 

of all operators involved. Com-

ments will be very much appreci-

ated by the contest committee. 
Send logs to: SARTG Contest 

and Award Manager, C. J. 

Jensen OZ2CJ, PO Box 717, 

8600 Silkeborg, Denmark. 

RHODE ISLAND OSO PARTY 

1700 GMT August 15 to 

0500 GMT August 16 
1300 GMT August 16 to 

0100 GMT August 17 

The Rhode Island QS° Party 
is sponsored by the East Bay 

Amateur Wireless Association. 

RI stations work other RI sta-

tions and the rest of the world. 
Others work RI stations only. 

The same station may be 

worked once per band and 
mode. 

EXCHANGE: 

Send RS(T) and state, prov-

ince, country, or RI city. 

FREQUENCIES: 

Phone -3900, 7260, 14300, 

21360, 28600, 50.110, 144.2, 

146.52. 

CW-1810, 3550, 3710, 7050, 
7110, 14050, 21050, 21110, 
28050, 28110. 

Use of FM simplex is encour-

aged, but no repeaters are al-
lowed. 

SCORING: 

All stations score 2 points per 

phone QS°, 3 points per CW 
QS°. RI Novice and Technician 

stations score 5 points per QS0. 

RI stations score 5 points per 
OSO. RI stations multiply total 

QS0 points by the number of 
states, provinces. and DX coun-

tries worked. Others multiply 
total QS0 points by the number 
of RI cities and towns worked. 

Note that there are 39 cities and 
towns in Rhode Island. 

Certificates will be awarded 

to the top-scoring station in 

each RI county, state, province, 
and DX country; the top-scoring 

Novice and Technician station 
in each RI county and state: and 

the ARC in each state, province, 
and DX country that submits the 

highest aggregate score with a 
minimum of 3 logs per club. 

ENTRIES: 

Logs must show date/time in 

GMT, call exchange, band, and 

mode. On a separate sheet 

show name, call, mailing ad-
dress, club affiliation (if any), 

total QS0 points, multiplier 

claimed, and final score. Entries 
must be postmarked no later 

than September 15th. Send logs 
and summary to: East Bay Ama-

teur Wireless Association, PO 

Box 392, Warren RI 02885. In-

clude an SASE for a copy of the 
results. 

NEW JERSEY OSO PARTY 

2000 GMT August 15 to 
0700 GMT August 16 

1300 GMT August 16 to 

0200 GMT August 17 

The Englewood ARA invites 

all amateurs worldwide to par-

ticipate in the 22nd annual NJ 
QS° Party. Phone and CW are 

considered the same contest. A 
station may be contacted once 

on each band; phone and CW 

are  considered  separate 
"bands" but CW contacts may 
not be made in phone band seg-

ments. NJ stations may work 

other NJ stations, and NJ sta-
tions are requested to identify 

themselves as "DE NJ". 

EXCHANGE: 

QS0 number, RS(T), and 
ARRL section, country, or NJ 

county. 

FREQUENCIES: 

1810, 3535, 3900, 7035, 7135, 

7235, 14035, 14280, 21100, 

21355, 28100, 28610, 50-50.5, and 

144-146. 

Suggest phone activity on the 
even hours; 15 meters on the 

odd hours (1500 to 2100 GMT); 

160 meters at 0500 GMT. 

SCORING: 

Out-of-state stations multiply 

the number of complete con-

tacts with NJ stations times the 
number of NJ counties worked 

(21 maximum). NJ stations 
count 1 point per W/K/VE/VO 

QS0 and 3 points per DX QS°. 

Multiply total QS0 points by the 
number of ARRL sections (in-

cluding NNJ and SNJ -maxi-
mum 74). KP4, KH6, KL7, etc., 

count as 3-point DX contacts 
and as section multipliers. 

AWARDS: 

Certificates will be awarded 

to the first-place station in each 
NJ county, ARRL section, and 
country. In addition, a second-
place certificate will be awarded 

when 4 or more logs are re-
ceived. Novice and Technician 

certificates will also be award-

ed. 

ENTRIES: 

Logs must show date/time in 

GMT, band, and emission. Logs 

must be received not later than 

September 12th. The first con-

tact for each claimed multiplier 

must be indicated and num-

bered and a checklist of con-

tacts and multipliers should be 
included. Multi-operator sta-

tions should be noted and calls 

of participating operators listed. 

Logs and comments should be 

sent to: Englewood Amateur 

Radio Assoc., Inc., PO Box 528, 

Englewood NJ 07631. A #10-size 

SASE should be included for re-

sults. Stations planning active 

participation in NJ are request-

ed to advise the EARA by Au-

gust 1st of their intentions so 

that they can plan for full cover-

age from all counties. Portable 

and mobile operation is encour-

aged. 

OHIO QS0 PARTY 

Starts: 0000 GMT August 22 
Ends: 2400 GMT August 23 

KOHAA 

STATION MO DAY YR OUT 

FREO REPORT MODE 

TWO 

WAY 

JIM RAPPE 
P. O. 80X372 

IPSWICH, SO. DAK. 57451 
EDMUNDS CO.  10-X 109 12 
SO.  DAK.  10-X #1SD (15 PTS.) 

PSI MIL 1741 73 

QSL OF THE MONTH 

This month's QSL winner was submitted by Jim Rappe 

KOHAA of Ipswich SD. It's bold and carries that personal 
touch. 

If you would like to enter the contest, put your QSL 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, Attention: QSL of the Month. Entries which do not 

use an envelope (the Postal Service does occasionally 
damage cards) and do not specify book choice will not be con-
sidered. Sorry. 
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THE 

CHA WED 
RAG   

NEWSLETTER 
CONTEST WINNER 

We were overwhelmed by the response to the 73 Club 
Newsletter Contest. The staff would like to thank the 200 + 
clubs who submitted material during the first month. Each, in 
its own way, was a winner. Keep up the good work! 
Choosing a winning club newsletter is not an easy task. 

There are many different kinds of clubs and no two have 
similar newsletters. How does a judge compare the Abington 
Amateur Radio Club bulletin with the Kansas Amateur Radio 
publication? The Abington club has six members while the 
circulation of the Kansas newsletter is in the thousands. 
Even if we could resolve the problem of different sizes, 

there is the problem of production quality and appearance. 
The Chicago Autopatch Repeater Organization Limited uses 
eye-catching graphics in their newsletter while the Minute-
man Repeater Association publication employs a slick-look-
ing magazine format. In establishing a set of criteria for 
choosing a winner in the first month of the newsletter contest, 
the judges made circulation, style, and looks secondary con-
siderations. What we were looking for was the best source of 
information. 
The size of your club, the budget for the newsletter, and the 

method of reproduction don't matter very much if you are not 
giving the readers something they can use. 
Our August winner, The Chawed Rag, published by the 

Richardson Wireless Klub, offers more than just club news. 
After all, the members who are interested and involved will 
probably know all the minute details of what went on at the 
last meeting. Instead of publishing a rather boring descrip-
tion of who was there and what they argued about, The 

Chawed Rag highlights the club's upcoming activities. The 
issue we reviewed was full of enthusiastic information about 
Field Day. 
The Richardson Klub's newsletter does not limit itself to lo-

cal happenings. It offers a look at the DX world, the technical 
aspects of radio, and the latest FCC actions. Gathering and 
publishing this kind of information does not need to be a time-
consuming job. The savvy newsletter editor relies on some-
one else to locate, research, and write up the hot ham radio 
stories. The Chawed Rag does this by reprinting material from 
DX newsletters, The W5YI Report, other clubs' bulletins, and 
even the local grapevine. 
There are at least two-dozen specialized ham publications 

available for a $5- to-$25.a-year subscriptions. You can take 
advantage of DX tips that are only a few days old by subscrib-
ing to a weekly source of DX news. HR Report and The W5YI 
Report will supply you with a biweekly roundup of ham radio 
happenings. You can keep your members informed about the 
latest satellite news by excerpting material from AMSAT's 
Satellite Report. The gold mine is there; is your club newslet-
ter making the most of it? 
Because of the limited appeal of these publications, only a 

few of your club's members will want to subscribe. But that 
doesn't stop you from sharing headlines and stories. Club 
newsletters are in a unique position to share this information 
because they can print it shortly after it first appears. The ma-
jor ham magazines, 73 included, have printing deadlines that 
make much of this material very old news if they try to publish 
it. 
With only a few exceptions, the publications mentioned do 

not mind if you reprint their material, provided credit is given. 
That way, readers who want to find out more will know whom 
to contact. You can reprint this material directly or repackage 
it to fit your newsletter's style; just remember to give credit 
where credit is due. 
Don't be afraid to offer your club members something ex-

tra. Your club's newsletter is a valuable tool —use it! Keep 
those newsletters coming. 

Sponsored by the Cuyahoga 
Falls Amateur Radio Club, the 
contest is open to all radio ama-
teurs worldwide. All contacts 

must be made direct on any 
amateur band from 160 to and 
including 2 meters. Repeaters 
and OSCAR contacts are not 
permitted. 

EXCHANGE: 

RS(T) and ARRL section, 
DXCC country, or Ohio county. 

FREQUENCIES: 

5 kHz up from the low end of 
each General class band, both 
on SSB and CW. Club station 
W8VPV will operate near these 
frequencies. 

SCORING: 

Score 2 points for each con-
tact with an Ohio station. Con-
tacts with a Falls member will 
be worth 10 points and contacts 
with W9VPV, the club station, 
will count 25 points. Ohio sta-
tions will score 5 points for out-

of-state contacts plus the mem-
ber and club stations bonuses. 
Multiply your QS0 point total 
times the sum of counties (maxi-
mum 88), ARRL sections (maxi-
um 74), and DXCC countries on 
each band. 
Plaques to the top single 

operator in Ohio and outside 
Ohio. Certificates to the top 
single operator, multi-single, 
and multi-multi in each ARRL 
section, Ohio county, and DXCC 
country. 

ENTRIES: 

Each log must show the 
date/time in GMT, band and 
mode, plus the complete ex-
change. A copy of the official 
log sheet and reporting form are 
available from the club by send-
ing an SASE. Dupe sheets must 
be completed for any stations 
with more than 300 contacts. 
Some form of summary sheet 
showing the scoring and usual 
signed declaration is also re-
quested. Send a large SASE for 

a copy of the results. Deadline 
for logs is September 21st. All 
entries and requests for forms/ 
logs should be addressed to: 
The Cuyahoga Falls ARC, PO 
Box 6, Cuyahoga Falls OH 44222. 

OCCUPATION CONTEST 

Starts: 1800 GMT August 29 
Ends: 2400 GMT August 30 

The Radio Association of Erie 
PA is sponsoring its first con-
test. The club thought it might 
be interesting to see what kinds 
of work or occupations fellow 
hams are involved in. The con-
test is open to all amateur radio 
operators. 

EXCHANGE: 

RS(T), occupation and state, 
province, or country. 

FREQUENCIES: 

CW-50 kHz from the bottom 
of the ham bands. 
Phone-50 kHz from the top 

of the ham bands. 

Repeater contacts are not 
permitted; however, simplex is 
permissible. 

SCORING: 

Count 1 point per QS° with 
multipliers determined by the 
number of similar occupations 
worked. One multiplier point is 
given for every 5 similar occupa-
tions. Also, another multiplier 
point is given for every 3 retirees 
worked. Final score is the prod-
uct of the QS0 points times the 
total multiplier. 

AWARDS: 

A plaque will be given to the 
top-scoring station. Certificates 
for the top stations in each 
state, province, and country. 

ENTRIES: 

Mailing deadline for logs is 
October 1st and they are to be 
sent to: Chris Robson KB3A, 
6950 Kreider Rd., Fairview PA 
16415. Please include an SASE 
for a copy of the results. 
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#13 
Selling 73 Magazine, the ham radio magazine 
that offers quality and quantity, brings the 
ham into your store. Once through the door 
you can sell him anything. 

Our dealers are telling us that "73" outsells 
them all. so call today and join the dealers 
who make money with 73 Magazine. 

For information on selling 73 Magazine 
call 603-914-7196 and speak with Ginnie 
Boudrieau, our Bulk Sales Manager. Or write 
to her at: 

1O S  
c et.‘ et\ l to  

SI st\t " 

Arise and subscribe to 80 MICR OC O MPUTI N G, the 

ne west and fastest gro wing microco mputer magazine. This 

is full of ne ws about progra ms. accessories and theory on 

the  world's  largest  selling  co mputer,  the  TRS-80". 

Definitely beginner level and includes lots of progra m 

listings. Find out what all the fuss is about. 

New subscription 

Payment enclosed 

VISA  MC 

Card  # 

Renewal 

AE  01211I me 

Li 12 Issues for 518 

024 issues for $30 

036 issues for $45 

Interbank #   Exp. date 

Signature 

Na me 

Address 

City  State  Zip 

Please allow 6 to 8 weeks for delivery g0    ,. Canadian: I yr. only/520 in U.S. Funds 

MICrOCO MPUtIng  Foreign: I yr. onlyr528 in U.S. Funds 

• P. O.B. 981 • Far mingdale N.Y. 11 7 3 7 
31886 

• TRS-80 is a trademark of Tandy Corporation. 

x   

41  
MICROCOMPUTING ' 

A recent survey showed that 20% of the 73 subscribers also read 

Kilobaud MICROCOMPUTING magazine . . . and enjoy it. This is the best way 

to learn and keep up with the rapidly developing world of microcomputers. 
There's nothing to be afraid of. you just have to read an interesting 

magazine and you'll learn. Try a subscription to Kilobaud MICRCOMPUTING 

and see for yourself. 

LI New subscription  0 Renewal  0 12 issues for $25.00 

Pay ment enclosed S   0 24 issues for $38.00 

Li VISA  I MC  II AE  11 Bill me  036 issues for $53.00 

Card # 

Signature  Exp. date 

Name  _ 

Address 

City  State   Zip 

—for even faster ordering service call toll free (800)258-5473 

Canadian: $27. one year only. U.S. funds. Other foreign: 

$35. one year only. U.S. funds. Please allow 6-8 weeks for  31886 

deln.erv. 

MIC R OC O MPUTI NG • POB 997 • Far mingdale NY 11 737 } 

Interbank # 
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Are You a Big Gun 
Contester? 

The small number of elite operators at the top of the 
list when the results are published know what it takes 

to win a major contest...do you? These winners reveal 
their secrets in THE CONTEST COOKBOOK by N6OP. You 

will find 170 pages of suggestions for the first-time contester as 
well as tips that will increase the score of a seasoned operator. 

Domestic, DX, and specialty contests are all discussed . . . complete with 
photographs and diagrams that show the equipment used by the top scorers. 

Winning a contest means more than having a kilowatt and a beam—it takes a good 
operator with lots of determination. Don't settle for being a Little Gun.. . order THE 
CONTEST COOKBOOK today by using the order card in this magazine. Send a check 
for $5.95 plus $1.50 for shipping and handling or include detailed credit card informa-
tion. Sorry, no C.O.D. orders accepted. 

GET READY NOW FOR THE CONTEST SEASON! 

CALL TODAY  1-800-258-5473 1-1 
A WAYNE GREEN PUBLICATION 

r MOVING? 
Let us know 8 weeks in advance so that you won't 
miss a single issue of 73 Magazine. 
Attach old label where indicated and print new ad-
dress in space provided. Also include your mailing 
label whenever you write concerning your subscrip-
tion. It helps us serve you promptly. Write to: 

73 magazine 
Subscription Department 

P.O. Box 931 
Farmingdale NY 11737 

II Address change only 
r1 Extend subscription 
0 Enter new subscription 
IA 1 year $25.00 

0 Payment enclosed 

0 Bill me later 

If you have no label handy, print OLD address here. 

--;-; Name 

IAddress 

I,Lt- City   

 Call 

Name   

State   

print NEW address here: 

Call 

Zip 

Address   

1.ity State Zip   
317B6 

S 1 4  = Fro m  MAGAZINE= 

THE 
MOST 

UP-TO-DATE 
REPEATER 
ATLAS 

AVAILABLE! 
INCLUDES: 
• LISTINGS BY STATE AND COUNTRY 
• LISTINGS BY FREQUENCY 
• MAPS FOR EACH STATE 
• 28 MHZ THROUGH 1296 MHZ 
• PERFECT FOR MOBILING 
•WORLD REPEATER ATLAS  BK7315—Completely 
updated, over 230 pages of repeater listings are in-
dexed by location and frequency. More than 50 maps 
pinpoint 2000 repeater locations throughout the USA. 
Foreign listings include Europe, the Middle East, South 
America  and Africa. $4.95. 

IN STOCK AND READY TO SHIP 
• Use the order card in the hack of this magazine or ite mize your order on • 
separate piece of paper and mail to: 73 Radio Book•hop•Peterborough NH 
03458. Be sure to include check or detailed credit card inform•tion. No 
C.0 D. orders accepted. Add Si 00 handling charge. Que•tions regarding 
your order, Please write to Customer Service •t the above addre•ti. Please 

allow 4-8 weeks for delivery. 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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RADIO BCOKSHOP 
R THE NOVICE  13 CODE TAPES 

ANY FOUR TAPES 
FOR $15.95! 
$ 4.95 EACH 

NE W, UPDATED 

EDITIONS OF OUR 

FAMOUS NOVICE LICENSE 

STUDY GUIDE AND 

NOVICE STUDY TAPES 

• NOVICE STUDY GUIDE —SG7357—by Timothy M. Daniel N8RK Here is the most up to date novice 
guide available. It is complete with information about learning Morse Code. has the latest FCC 
amateur regulations and the Current FCC application forms This guide is not a question/answer 
memorization course but rather it emphasises the practical side of getting a ham license and putting a 
station on the air. 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. $4.95 

• NOVICE STUDY TAPES—CT7330-8 you are lust getting started in ham radio, you'll find these 
tapes indispensable! This up-to-the-minute revision of the 73 Study Course is the perfect way to learn 
everything you need to breeze through the Novice written exam. Theory, FCC regulations, and 
operating skills are all covered, and you'll be amazed at how fast you learn using these tapes! 
Once the test is behind you. these tapes will go right on being useful, because they are packed with 

the latest information on setting up your own ham station, and getting on the air. 
Thousands of people have discovered how easy learning from cassette can be—order now and 

enter the fascinating world of ham radio! —Set of 3-515.95.• 

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 into 
each time you hear it. You can't progress without solid fundamentals. These three hour-long tapes give 
you all the basics you'll need to pass the Novice exam easily. You'll have an understanding of the ba-
sics which will be invaluable to you for the rest of your life! Can you afford to take your Novice exam 
without first listening to these tapes? 

SPECIAL OFFER! Both Novice License Study Guide and Novice Study 

Tapes S19.95. Order NP7300. 

OTHER STUDY GUIDES 
• EXTRA CLASS LICENSE STUDY GUIDE—SG1080— 
Before going for your 1 a 2 call, it pays to be a master of 
the Extra class electronics theory. This study guide is 
the logical extension of the 73 theory course. All the 
theory necessary to pass the exam is presented. Anten-
nas, transmission lines, swr are discussed, as well as 
noise, propagation, and specialized communication 
techniques. This book is not a classroom lecture or 
memorization guide. but rather a logical presentation of 
the material that must be understood before attempting 
the Extra exam. Save yourself a return trip to the FCC 
and try the 73 method first! $5.95.' 

•ADVANCED CLASS LICENSE STUDY GUIDE — 
SG1081 —Ready to upgrade your license? To prevent 
retaking the FCC theory exam, you need the 73 Advanc-
ed theory guide. SSB, antenna theory, transmitters, and 
electronics measuring techniques are covered in detail 
in this easy-to-follow study guide. Special modes and 
techniques, such as RTTY, are also treated. An engineer-
ing degree is not necessary to master the Advanced 
theory —try this book before visiting the examiner's of-
f ice! $6.95.' (Published by TAB Books previous to recent 
changes in FCC exam material.) 

- FOR YOUR HAMSHACK 
• OSL CARDS — 73 turns out a fantastic series of OSL 
cards at about half the cost of having them done else-
where because they are run as a fill-in between printing 
books and other items in the 73 Print Shop. 250 Style 
W -0W0250 — for $8.95'; 500 Style W —0W0500 — for 
$13.95'; 250 Style X-0X0250 —for $8.95'; 500 Style 
X—C)X0500; 250 Style Y-0Y0250 —for $8.95', 500 
Style Y-0Y0500 —for $13.95.' Allow 6-12 wks for 
delivery. 

• LIBRARY SHELF BOXES —These sturdy white, cor-
rugated, dirt-resistant boxes each hold a full year of 73, 
Kilobaud Microcomputing or 80 Mtcrocomputing. 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, Interface Age, and Byte. Order 1— 
BX1000—for $2.00'; order 2-7 —BX2002 —f or $1.50 
each'; order 8 or more —BX1002 — for $1.25 each•. 

73 MAGAZINE 

BINDERS 

W2NSD/1 
Style Y 

W2N.CD/ 

Style W 

tk/ 

1". Style X 

• Preserve and protect your collection for a lifetime' 
Order these handsome red binders with gold lettering 
$7 50 for 1. 3 for $21.75. 6 for $42.00. (Postpaid within 
USA, please add $2.50 per order outside USA.) Check or 
money orders only, no phone or C OD  orders. 73 
Binders, P.O. Box 5120, Philadelphia, PA 19141. 

• NOTE—Above address for Binders only. 

"GENESIS" 

5 WPM —CT7305— This is the beginning tape for people 
who do not know the code at all. It takes them through 
the 26 letters, 10 numbers and necessary punctuation. 
complete with practice every step of the way using the 
newest blitz teaching techniques. It is almost mirac 
ulous! In one hour many people—including kids of ten— 
are able to master the code. The ease of learning gives 
confidence to beginners who might otherwise drop out 

"THE STICKLER" 

6 + WPM —CT7306 —This is the practice tape for the 
Novice and Technician licenses. It is made up of one 
solid hour of code. sent at the official FCC standard (no 
other tape we've heard uses these standards, so many 
people flunk the code when they are suddenly —under 
pressure—faced with characters sent at 13 wpm and 
spaced for 5 wpm). This tape is not memorizable, unlike 
the zany 5 wpm tape, since the code groups are entirely 
random characters sent in groups of five. 

"BACK BREAKER" 

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 difficult that you'll almost fall asleep copy-
ing the FCC stuff by comparison. Users report that they 
can't believe how easy 20 per really is with this fantastic 
one hour tape. 

"OUTRAGEOUS" 
25 + WPM —CT7325—This is the tape for that small 
group of overachieving hams who wouldn't be content to 
simply satisfy the code requirements of the Extra Class 
license 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 —C17350—Prize-
winning programs from the 73 SSTV contest. Excellent 
for Demo! $5.95.• 

BACK ISSUES 
• BACK ISSUES —Complete your collection; many are 
prime collectables now. classics in the field! A full col-
lection is an invaluable compendium of radio and elec-
tronics knowledge! 

ST0000—Single back issue before July 1980  $3.00 

ST0250—Single back issue after July 1980  $3.50 

ST0500 -5 your choice  $8.75 

ST1000-10 your choice  $14.CH) 

ST2500-25 our choice  $12.00 

ST2501 -25 your choice  $25.00 

• FREE BACK ISSUE CATALOGS are yours for the ask-
rig  specify 73 Magazine, Kilobaud Microcomputing, 
and/or 80 Microcomputing back issue catalog when you 
send your name and address to us on a postcard 

'Use the order card in 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. Please allow 4-6 weeks for delivery. Questions regarding your order? Please 
write to Customer Service at the above address. (Prices subject to change on books not published by 73 Magazine.) 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 



RADIO BCOKSHOP 
THE 73 TECHNIC 

• BEHIND THE DIAL —BK7307 — By Bob Grove. Get 
more fun out of shortwave listening with this interest-
ing guide to receivers, antennas, frequencies and in-
terference. $4.95.• 

• THE CHALLENGE OF 160-8K7309 —is the newest 
book in the 73 technical library, dedicated to 160 meter 
operating. Si Dunn provides all necessary information 
to get started on this unique band. The all-important 
antenna and 9round systems are described in detail. 
The introduction contains interesting photos of Stew 
Perry's (the King of 160) shack. This reference is a must 
for new and experienced "Top Band" operators. Price: 
$4.95.• 

• SSB ...THE MISUNDERSTOOD MODE —BK7351 —by 
James B. Wilson. Single Sideband Transmission... 
thousands of us use it every day, yet it remains one of the 
least understood facets of amateur radio. J. B. Wilson 
presents several methods of sideband generation, am-
ply illustrated with charts and schematics, which will 
enable the ambitious reader to construct his own side-
band generator. A must for the technically-serious hams. 
$5.50. • 

• PROPAGATION WIZARD'S HANDBOOK —BK7302 — 
by J. H. Nelson. When sunspots riddled the worldwide 
communications networks of the 1940's, John Henry 
Nelson looked to the planets for an answer. The result 
was a theory of propagation forecasting based upon in-
terplanetary alignment that made the author the most 
reliable forecaster in America today. The book provides 
an enlightened look at communications past, present. 
and future, as well as teaching the art of propagation 
forecasting. $6.95.• 

STOOLS & TECHNIQUES FOR ELECTRONICS — 
BK7348—by A. A Wicks is an easy-to-understand book 
written for the beginning kit builder as well as the ex-
perienced hobbyist. It has numerous pictures and 
descriptions of the safe and correct ways to use basic 
and specialized tools for electronic projects as well as 
specialized metal working tools and the chemical aids 
which are used in repair shops. $4.95.• 

FOR 

THE 

CONTESTE 

• THE CONTEST COOKBOOK —BK7308—reveals the 
secrets of the contest winners (Domestic. DX and 
specialty contests), complete with photos and diagrams 
of equipment used by the top scorers. Find out how to 
make 150 contacts in one hour. $5.95.• 

L LIBRARY 

WORLD 
PRESS SERVICES 

FREotificiEs  

'WORLD PRESS SERVICE FREQUENCIES —BK1202 
—by Thomas Harrington. Can't wait to hear the eve-
ning news, or are you wondering about the news that 
you aren't hearing? Receive by Radio Teletype (RTTY) 
all the world news and financial happenings from the 
world capitols on a 24 hour a day basis. This book gives 
you the frequencies and times of broadcast of such 
news services as AP, UPI, Reuters, TASS. VOA and 
London Press. Also included is an introduction to 
RTTY with information on equipment, antennas, abbre-
viations —everything you need to get started in RTTY. 
$5.95 ° 

• THE NEW WEATHER SATELLITE HANDBOOK — 
BK7383— by Dr Ralph E. Taggart WB8DOT Here is the 
completely updated and revised edition containing all 
the information on the most sophisticated and effective 
spacecraft now in orbit. This book serves both the ex-
perienced amateur satellite enthusiast and the new-
comer. It is an introduction to satellite watching, pro-
viding all the information required to construct a com-
plete and highly effective ground station. Solid hard-
ware designs and all the instructions necessary to oper-
ate the equipment are included. For experimenters who 
are operating stations, the book details all procedures 
necessary to modify equipment for the new series of 
spacecraft. Amateur weather satellite activity repre-
sents a unique blend of interests encompassing elec-
tronics. meteorology and astronautics. Join the privi-
leged few in watching the spectacle of earth as seen 
from space on your own monitoring equipment. $8.95 • 

• MASTER HANDBOOK OF HAM RADIO CIRCUITS — 
BK1033— This is an encyclopedia of amateur radio cir-
cuits, gleaned from past issues of 73 Magazine and 
carefully selected according to application. You'll find 
many you've never seen before, some new twists on the 
tried and true. and several that have been long forgotten 
but are well worth remembering. Where your interest 
ranges from ragchewing to EME, from CW to slow-scan 
TV, from DX to county nets, this handbook will be a 
welcome addition to your shack. $8.95 

• OWNER REPAIR OF RADIO EQUIPMENT —BK7310— 
Frank Glass K6R0 shares over 40 years of operating, ser-
vicing, and design experience in this book which ranges 
from the elementary to the highly technical written for 
the top engineers in the field. It is written in narrative 
style on the subjects of electronic servicing, how compo-
nents work, and how they are combined to provide com-
munication equipment. This book will help you under-
stand the concepts required to service your own station 
equipment. $7.95.• 

• IC OP-AMP COOKBOOK —BK1028— by Walter G. 
Jung. Covers not only the basic theory of the IC op amp 
in great detail, but also includes over 250 practical cir-
cuit applications, liberally illustrated. 592 pages. 
51/2  x 81/2 , sof tbound $14.95 • 

•THE PO WER SUPPLY HANDBOOK —BK7305 — 
Need a power supply for a gadget you're building? In 
the POWER SUPPLY HANDBOOK there are dozens 
ready-to-build, plus detailed steps for designing your 
own. There are circuits and parts lists for all kinds of 
supplies, ranging from simple DC types to highly 
stable regulated versions. If you need a circuit to con-
vert a DC voltage to a higher or lower voltage, turn DC 
into AC, or AC to DC —then this is the book you need. 
With more than 400 pages, you should be able to find 
just the circuit you need. Without a doubt one of the 
best power supply source books available, compiled 
by the editors of 73. $9.95.• 

HANDBOOKS 
FOR THE 
HAMSHACK 
• THE TEN METER FM HANDBOOK —BK1190 —by Bob 
Heil K9EID. This handbook has been published to help 
the ten meter enthusiast learn more about the many 
methods of conversions and tricks that are used to make 
existing units work better. Join the great "tinkerers" of 
the world on ten FM and enjoy the fantastic amount of 
fun in communicating with amateur stations worldwide 
on ten meter FM. 54.95.' 

• THE PRACTICAL HANDBOOK OF AMATEUR RADIO 
FM REPEATERS—BK1185—by Bill Pasternak WA6ITF 
(author of 73 Magazines monthly column "Looking West -I 
This is the book for the VHF/UHF FMer, compiled from 
material submitted by over a hundred individuals, clubs. 
organizations and equipment manufacturers. A "must 
have" for your ham shack shelf. $12.95. 

The 73 

Test Equipment 

Library 

• VOL. I COMPONENT TESTERS—LB7359— ... how 
to build transistor testers (8). diode testers (3), IC test-
ers (3), voltmeters and VTVMs (9). ohmmeters (8 differ-
ent kinds), inductance (3), capacity (9), 0 measure-
ment. crystal checking (6), temperature (2). aural 
meters for the blind (3) and all sorts of miscellaneous 
data on meters... using them, making them more ver-
satile, making standards. Invaluable book. $4.95.• 

• VOL. II AUDIO FREQUENCY TESTERS—LB7360— 
... jam packed with all kinds of audio frequency test 
equipment. If you're into SSB, RTTY, SSTV, etc., this 
book is a must for you ...a good book for hi-fi addicts 
and experimenters, too! $4.95.• 

• VOL. III RADIO FREQUENCY TESTERS—LB7361 — 
Radio frequency waves, the common denominator of 
Amateur Radio. Such items as SWR, antenna im-
pedance, line impedance, rf output and field strength, 
detailed instructions on testing these items includes 
sections on signal generators, crystal calibrators, grid 
dip oscillators, noise generators, dummy loads and 
much more. $4.95 ' 

• VOL. IV IC TEST EQUIPMENT— L87362 —Become a 
troubleshooting wizard! In this fourth volume of the 73 
TEST EQUIPMENT LIBRARY are 42 home construction 
projects for building test equipment to work with your 
ham station and in servicing digital equipment. Plus a 
cumulative index for all four volumes for the 73 TEST 
EQUIPMENT LIBRARY $4.95.• 

• RF AND DIGITAL TEST EQUIPMENT YOU CAN 
BUILD —BK1044 —Rf burst, function, square wave gen-
erators, variable length pulse generators -100 kHz 
marker, i-f and rf sweep generators, audio osc. af/rf sig-
nal injector, 146 MHz synthesizer. digital readouts for 
counters, several counters, prescaler, microwave 
meter. etc. 252 pages. $5.95.' 

Use the order card in 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. Please allow 4-6 weeks for delivery. Questions regarding your order? Please 

write to Customer Service at the above address. (Prices subject to change on books not published by 73 Magazine 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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• VHF ANTENNA HANDBOOK —BK7388—The NEW 
VHF Antenna Handbook details the theory, design and 
construction of hundreds of different VHF and UHF an-
tennas...A practical book written for the average ama-
teur who takes joy in building, not full of complex for-
mulas for the design engineer. Packed with fabulous an-
tenna projects you can build. $5.95.• 

• THE GIANT BOOK OF AMATEUR RADIO ANTENNAS— 
With the GIANT Book of Amateur Radio Antennas— 
BK1I04—by your side, antennas will become the least of 
your worries. Over 450 pages of design ideas, theory and 
reference data make this book live up to its title The 7 
chapters cover everything from basic antenna theory 
through designs for DIY accessories, as well as dozens of 
antenna designs. Whether planning to build or buy. 
design or admire, test or enjoy a ham antenna—this is the 
book for you. From the editors of 73; published by Tab 
Books. $0.95.• 

• 73 DIPOLE AND LONG•WIRE ANTENNAS—BK1016 
—by Edward M. Noll W3F0J. This is the first collection 
of virtually every type of wire antenna used by ama-
teurs. Includes dimensions, configurations, and de-
tailed construction data for 73 different antenna 
types. Appendices describe the construction of noise 
bridges, line tuners, and data on measuring resonant 
frequency, velocity factor, and swr. $5.50.• 

• PRACTICAL ANTENNAS FOR THE RADIO AMATEUR 
—BK1015—A manual describing how to equip a ham 
station with a suitable antenna. A wide range of antenna 
topics, systems, and accessories are presented giving 
the reader some food for thought and practical data for 
construction. Designed to aid the experienced ham and 
novice as well. Only $9.95." 

• ALL ABOUT CUBICAL QUAD ANTENNAS (2nd edi-
tIon)—BK1196—The "Classic- on Quad design, theory, 
construction, and operation. New 2nd edition contains 
new feed and matching systems and new data. $4.75' 
• BEAM ANTENNA HANDBOOK (New 5th sdltion)— 
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, satel-
lite-EME, and the newest solid-state circuits. $6.95' 
• THE RADIO AMATEUR ANTENNA HANDBOOK — 
BK1199—All about wire antennas, beams, tuners, 
baluns, coax, radials, SWR and towers. Clear and com-
plete information. $6.95* 
• SIMPLE, LOW•COST WIRE ANTENNAS FOR RADIO 
AMATEURS—BK1200—All new data and everything you 
want to know about low-cost, multi-band antennas, inex-
pensive beams, "invisible" antennas for hams in 
"tough" locations. $6.95* 

COOK BOOKS 
•TTL COOKBOOK —BK1063—by Donald Lancaster. 
Explains what TTL is, how it works, and how to use it. 
Discusses practical applications, such as a digital 
counter and display system, events counter, electronic 
stopwatch, digital voltmeter and a digital tachometer 
$9.50. 

• CMOS COOKBOOK —BK1011 —by Don Lancaster. 
Details the application of CMOS, the low power logic 
family suitable for most applications presently 
dominated by TTL. Required reading for every serious 
digital experimenter! $10.50." 

• TVT COOKBOOK —BK1064 —by Don Lancaster. 
Describes the use of a standard television receiver as a 
microprocessor CRT terminal. Explains and describes 
character generation, cursor control and interface in-
formation in typical, easy-to-understand Lancaster 
style. $9.95.• 

SPECIAL OFFER 
Chart of 

UNITED STATES A MATEUR 

R ADIO PRIVILEGES 

by class of license, emission type, and fre-
quency from 160 thru 2 meters. including pro-
vision for the new 30, 17, and 12 meter bands. 
This 22 a 28 in, twelve-color chart i• 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 $1.95. 

• HOW TO DEFEND YOURSELF AGAINST RADAR— 6K1201 —by Bruce F. Bogner and James R. Bodnar, a lawyer 
and radar expert. This book gives you the ammunition to challenge the radar "evidence" that usually leads to a 
speeding conviction. The major part of the book details the inner workings of radar—you'll become more of an ex-
pert than most police officers and judges. The remainder of the book outlines how to defend yourself against a 
speeding ticket—the observations, measures and testimony you must obtain to defend yourself without the help of 
a lawyer. The price is a lot less than a fine! $6.95• 
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• WORLD REPEATER ATLAS— BK7315—Completely up-
dated, over 230 pages of repeater listings are indexed by 
location and frequency. More than 50 maps pinpoint 2000 
repeater locations throughout the USA. Foreign listings 
include Europe, the Middle East. South America. and 
Africa. $4.95* 

•THE MAGIC OF HAM RADIO—BK7312 —by Jerrold 
Swank, W8HXR begins with a brief history of amateur 
radio and of Jerry's Involvement in it. Part 2 details many 
of ham radio's heroic moments. Hamdom's close ties 
with the continent of Antarctica are the subject of Part 3. 
In Part 4 the strange and humorous sides of ham life get 
their due. And what of the future? Part 5 peers into the 
crystal ball. $4.95.• 

•A GUIDE TO HAM RADIO —BK7321 — by Larry 
Kahaner WB2NEL What's Amateur Radio all about? You 
can learn the basics of this fascinating hobby with this 
excellent beginner's guide. It answers the most frequent-
ly asked questions in an easy-going manner, and it 
shows the best way to go about getting an FCC license. 
A Guide to Ham Radio is an ideal introduction to a hobby 
enjoyed by people around the world. $4.95.• 

• WORLD RADIO TV HANDBOOK 1981, 35TH EDITION 
—BK1184—This book is the bible of international broad-
casters, providing the only authoritative source of exact 
information about broadcasting and TV stations world 
wide. This 1981 edition is completely revised, giving 
comprehensive coverage of short, medium and long 
wave, NO pages of vital aspects of world listening. 
$18.50. 
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• SOME OF THE BEST FROM KILOBAUDIMICROCOM-
PUTING—BK7311 —A collection of the best articles that 
have recently appeared in Kilobaud/ MICROCOMPUT-
ING. Included is material on the TRS-80 and PET 
systems, CP/M, the 8080/8085/Z80 chips, the ASR-33 ter-
minal. Data base management, word processing, text 
editors and file structures are covered too. 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—BK7340—This 
book takes it from where "HOBBY COMPUTERS ARE 
HERE!" leaves off, with chapters on Large Scale Integra-
tion, how to choose a microprocessor chip, an Introduc-
tion to programming, low cost I/O for a comput com-
puter arithmetic, checking memory boards...and 
much, much more! Don't miss this tremendous value! 
Only $4.95.• 

• UNDERSTANDING AND PROGRAMMING MICRO-
COMPUTERS—BK7382—A valuable addition to your 
computing library. This two-part text includes the best 
articles that have appeared in 73 and Kilobaud 
Microcomputing magazines on the hardware and soft-
ware aspects of microcomputing. Well-known authors 
and well-structured text helps the reader get involved. 
$10.95" 

• HOW TO BUILD A MICROCOMPUTER—AND REALLY 
UNDERSTAND IT— BK7325—by Sam Creason. The elec-
tronics hobbyist who wants to build his own microcom-
puter system now has a practical "How-To" guidebook. 
This book is a combination technical manual and pro-
gramming guide that takes the hobbyist step-by-step 
through the design, construction, testing and debugging 
of a complete microcomputer system. Must reading for 
anyone desiring a true understanding of small computer 
systems. $9.95.• 

• HOBBY COMPUTERS ARE HERE!-8K7322—It you 
want to come up to speed on how computers work... 
hardware and software...this is an excellent book. It 
starts with fundamentals and explains the circuits, and 
the basics of programming, along with a couple of TVT 
construction projects, ASCII-Baudot, etc. This book has 
the highest recommendations as a teaching aid. $4.95.• 

•Use the order card in this magazine or itemize your order on a separate piece of paper and mail to: 73 Radio 
Bookshop • Peterborough NH 03458. Be sure to include check or detailed credit card information. No C.O.D. orders 
accepted. All orders add $1.50 handling. Please allow 4-6 weeks for delivery. Questions regarding your order? Please 
write to Customer Service at the above address. (Prices subject to change on books not published by 73 Magazine.) 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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READER 
SERVICE 
Please help us to bring you a better magazine— 

by answering these questions. 

I What is your epri? X Do you belong lo an Amateur Radio Club, 

Under 18 A 

2 113-22  8 

73 Magazine 

3  23-30 

4  31-40 

5  41-60 

6  Over 60 

II Ana you Hying on a fixed, or retirement, 

Income? 

A  Yes 

B 

III. How icing have you been • ham, 

1  Less 'bar, ,ne year 

2.  1-5 years 

3. 6-10 years 

4.  II -25 years 

5. Over 25 years 

IV. What close license do you hold, 
A  Novice 

B  Technician 

C General 

D  Advanced 

E  Amateur Extra 
F  Not licensed 

V. Are you an ANAL member" 
I Yes 

2  No 

VI If you to question 5 please indicate 

membership. 
A  Regular 

B Lite 

VII. How much time do you spend hamming, 

1 Less than 10 hours per week 

2  More than 10 hours per week 

VIII. Is Amateur Radio your only hobby? 

A  Yes 

B No 

IX. Mosso lest your other motor Interests 

Computers 

2 Flying 

3 Photography 

4 Outdoor sports 

XI II you to above, does your club nave • 

Novice or newcomers class, 

2 

XII. Do you plan to build any equipment 

during the next year? 
A 

B  N. 

XIII Old you build any equipment during 

the past yesr? 

I Yes 

2 No 

XIV Do you own a microcomputer? 
A Yes 

B No 

XV. Do you plan to purchase a micro. 

computer during the next year? 
1  Yes 

2  No 

XVI. It you are not • subscriber please 

circle 500 

XVi In general I entoy 73's columns (Look-
ing West. RTTY Loop. etc 

XVII II your •nsirrer to the previous ques-

tion was yes please rank the columns 

by order of preterenc• i I favorite. 
9= Wast favorite' 
A  Awards 

B Contests 
C  Fun. 

D  Leaky Lines 
E Looking West 

F Never Say De 

G  New Products 
Review 
RTTY Loop 

BOOKS 
73 Magazine. Pine Street. Peterborough. N.H. 034 5 8 

Please send me the following 73 products: 

Qty.  Catalog0 Title Unit Price ir‘tai 

Reader Service: Return this card to receive full information on the 
products advertised in this issue. Refer to the ad. You will find num-
bers near the logo of each advertiser. Each represents the adver-
tiser's individual Reader Service Number. Circle the corresponding 
numbers on the card on this page, include your name, address 8. 
zip, and drop in a mailbox. In 4-6 weeks you'll hear from the adver-
tiser directly. 

If you are not a subscriber please circle 500. 
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AEA 
MODEL MM-1 
MORSEMATIC 

Brings you the 
breakthroughs! 

COMPUTERIZED KEYER 

GREAT FOR CONTESTING, 
DX OR CODE PRACTICE. 
$199.95 

CK-1 CONTEST KEYER $129.95 
MK-1 STANDARD KEYER $79.95 
MN MORSE TRAINER $99.95 
KT-1 MORSE KEYER /TRAINER $129.95 
ME-1 MEMORY EXPANSION 
BOARD FOR MM-1 KEYER $59.95 
AC-1 600 Ma. A.C. SUPPLY 
FOR MM-1 KEYER $14.95 
AC-2 350 Ma. A.C. SUPPLY 
FOR ALL OTHER KEYERS $9.95 

WRITE FOR COMPLETE SPECIFICATIONS 
WE STOCK KENWOOD, ICOM AND YAESU. 
WRITE FOR COMPLETE CATALOG 

HAND HELD TRANSCEIVERS: 
YAESU FT-207R  2 METER $269.95 
ICOM IC-2AT  2 METER $242.50 
KENWOOD TR-2400 2 METER $375.00 
TEMPO SIT  2 METER $275.00 

ISOPOLE VHF ANTENNAS 
ISOPOLE-144 JR. BASE ANTENNA $39.95 
ISOPOLE-144 BASE ANTENNA $49.95 

No Sales Tax 
in Montana. 

Finally — a properly decoupled an-
tenna with superior performance at a 
reasonable cost. Raise more repeat-
ers or increase your simplex distance! 

CALL TODAY 406-259-9554 
CONLEY RADIO SUPPLY 
318 N. 16th St. Billings, Montana 59101 

I want to tune in on HD-73. 

The HD-73 
Rotator 
by Alliance 
A precision instrument 

built to last. 
The HD-73 combines Dual-Speed rotation 
and a single 5-position switch with the clear 
visibility of a backlit D'Arsonval meter. So 

you get precise cOntrol for fast and fine tuning. 
And the advanced technology of HD-73 
is backed by quality construction. Heavy 

duty aluminum casings and hardened steel 
drive gears. Lifetime factory lubrication that 

withstands -20°F. to 
120°F. temperatures. 
The superior design 
of the HD-73 mast 

support bracket, with 
optional no-slip positive 
drive, assures perfect 
in-tower centering with 

no special tools. 
Automatic braking 
minimizes inertia 

stress. 
Easy to install, a 
pleasure to use. 
The HD-73 is on 

.1, your wavelength. 
Write for perform-

ance details 
today. 

ID Send complete details 

I: Give me the name of my nearest dealer. 

NAME 

ADDRESS 

CITY __  STATE  ZIP 

The Alliance Manufacturing Company, Inc.. 
Alliance, Ohio 44601 

314 

11/4 11  ma i 

••• See List of AdverNsers on page 714 73 Magazine • August, 1981  115 



WE'RE ROLIN 
IN CRYSTALS! 

41H 

2 Meter Crystals — $3.95 each 
(10 or More — S3.50 each) 

Quick Delivery 

We Stock Crystals For: 

Clegg 
Kenwood 
Standard 
Lafayette 

Drake 
Midland 
Wilson 
Tempo 

Icorn 
Regency 
Yaesu 
VHF Eng 

Rolin Distributors 

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

201-469-1219 

(We Also Accept Orders For Custom Crystals.) 

The BEST in Code Converters 

THE INFO-TECH M200-F TRI-MODE 
CONVERTER 

• 0  0 
If I 

— 41k-

11511) -t ac_j1.1 . 300, 

1  

•1 
Converts Morse Ii 

& RTTY 
(Baudot & ASCII) 
to video, and serial 
Baudot or ASCII for hard copy 

tirC 

K AMM. 

0  
M AYO 

WS* 

0 

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

RTTY/ASCII Operation: Decodes RTTY (45, 50, 57, 74, 100 Baud) and 
ASCII (110 & 300 Baud), Auto CR/LF, automatic threshold control, select-
able unshift on space, limiter is switch selectable, solid state tuning 
"meter. Demodulator has 3 fixed shifts and 1 tunable shift, user select-
able printer outputs in ASCII or Baudot for all modes with crystal con-
trolled baud rate generator. RS232, TTL & isolated loop outputs. User 
adjustable autostart. 
Video Display Formats 
(User Selectable) 
16 lines x 32 characters, 16 lines x 72 characters. 
25 lines x 32 characters, 25 lines x 72 characters 
50 or 60 Hz operation Cursor, on or off 

Built-in 115/230v power supply 

or See These Dealers 

Cohoon Amateur Supply 
307 McLean Avenue 
Hopkinsville Kentucky 42240 

(502) 886-4534 

Colmay Products 
14903 Beachvew Ave 
White Rock BC Canada V4B1N8 
16041 516-1058 

Dialta Amateur Radio Supply 

Rapid City. South Dakota 57701 

(6051 343-6127 

Germantown Amateur Supply 
3202 Summer Avenue 
Memphis, Tennessee 38112 
1-800-238-6168 

Gilfer Associates, inc. 
52 Park Avenue 

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

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

Ham Radio Canter 
8342 Olive Blvd 
St Louis, Missouri 63132 
1-800-325-3636 

Price  $595.00 

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

FOB factory 

We accept 4 11V 
Mastercharge, Visa 

N & G Distributing 
7285 NW 12th Street 
Miami, Florida 33126 
(305) 592-9685. 763-8170 

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

Ray's Amateur Radio 
1590 US Highway 19 South 
Clearwater, Florida 33516 
(8131 535-1416 

Universal Amateur Radio 
1280 Aida Drive 
ReynoldSburg. Ohio.: 
(6141 866-4267 

INFO,TECH E L E C T R O NI C 

E Q UI P M E N T 

Manufactured by: 

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

FREE! 
RADIO AMATEURS 

WORLD ATLAS 
with purchase of famous 

CALLBOOK 

MAP LIBRARY! 

• 3 different maps in 4 colors 

.s.47;, 
• 20-paos, full color Atlas  

, 

7rt 

Here's an offer you can't refuse! You 
receive three, information-packed, Ama-
teur Callbook maps, folded, plus the 
World Atlas for only $4.50 plus $1.50 
shipping and handling. If purchased 
separately, total value of map/atlas offer 
would be $7.50 plus shipping. You save 
$3.00 and get these invaluable radio 
amateur aids' 

1. Prefix Map of the World, folded. 
World-wide prefixes. Shows 40-zone 
map on one side, 90-zone map on the 
other. Size 40" x 28" 

2. Map of North America, folded. 
Includes Central America and Carib-
bean to the Equator. Shows call 
areas, zone bounda ries, prefixes, etc. 
Size 30" x 25" 

3. Great Circle Chart of World, folded 
Centered on 40 °N, 100° W. Shows 
cities, latitude, longitude, great circle 
bearings and more! Size 30" x 25" 

Plus special FREE bonus! 
The Callbook's own Radio Amateur 
World Atlas, FREE with the purchase of 
the 3 maps. Contains eleven full color 
maps of the world, looking at things from 
the radio amateurs point of view. 

Callbook Map Library 

Shipping 
$4.50 
1.50 

Total  $6.00 

Pegasus 
3" high 
letters 

Special Offer! 
Amateur Radio 
Emblem Patch 

only $2.50 prepaid 
on blue field, red lettering  3" wide x 
Great on jackets and caps Sorry, no call 

ORDER TODAY! 

Order from your favorite electronics dealer or direct from the 
Publisher All direct orders add $1 50 for shipping Illinois 
residents add 5% Sales Tax 

RADIO AMATEUR 

c all L o o k  INC  ,, 61 
Dept. B 

925 Sherwood Drive 
Lake Bluff, !IL 60044 



W HAT WILL YOUR NE W 

RIG BE LIKE? 
Read 73 and Find Out 

The magic of digital electronics is coming to ham gear . . . and you'll be able to read about these 
developments in 73. There probably will be more changes in ham equipment in the next few 
years than ever before in history. You'll see these changes coming in 73, where you'll read about 
the experiments and pioneering. 73 has more articles than any other ham magazine . . . often more 
than all the others combined. 

When sideband got started, it was moved along by the many pioneering articles in 73. In the 60s 
it was solid state, with several times as many articles on the subject than in all the other magazines 
combined. When repeaters and FM got going about ten years ago there were over five times as 
many articles on the subject published in 73 as in all other ham magazines combined . . . and you 
can see what changes that brought to hamming. Now we're looking at exciting developments 
such as narrow band sideband for repeaters. . . which might give us six times as many repeaters 
in our present bands. We're looking at automatic identification systems which may make it possi-
ble for us to read out the call letters of any station tuned in. . . and even the development of self-
tuning receivers. 

Will stereo double sideband techniques make it possible to have up to 30 times as many stations 
within a given HF band as is now possible? Hams will be experimenting and reporting on these 
developments in 73. 73 is an encyclopedia of hamming. . . present and future . . . and just a bit of 
the past, too. 

Without the endless fillers on station activities and club news, 73 is able to 
publish far more information. .. valuable information. . . on hamming and 
ham equipment. 
You may or may not be a pioneer, but you certainly will want to keep up 

with what is happening and what the new rigs are going to be like. And, frank-
ly, your support of 73 is needed to keep this type of information coming. 

7( & lp bill me for 1year of 73 Magazine at $25.00 

Name   

Address   

City  State  Zip   

Canadian $27/1 year only, US funds. Foreign $35/1 year only. US funds 
Please allow 4 to 6 weeks for delivery 

73 Magazine .PO Box 931• Farmingdale, NY 11737 
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M KB-2000 

$499.00 

_1:01'•— . 

MORSE 
RTTY 
ASCII 

QUALITY AT AN AFFORDABLE PRICE 

• Complete set of alphanumeric, punctuation, and 
special function keys CQ,DE,BK,KN,SK,AR,AS,BT 

• 500 character text buffer with BREAK feature 
• 10 reprogrammable 40 character message memories 
• 1-199 WPM, Weight & Interchar. space, Random Code 
• Built-in 110 VAC power supply 
• Buffer/Memory fullness indicators 
• 1 year warranty on parts and labor 
• Attractive anodized brushed aluminum and gray 
wrinkle finish case, only 13.3 x 9.4 x 3.5 in. 

• RTTY/ASCII option includes—"Brag Tape" interface. 
CW ID, QBF and RY test messages, auto CR/LF and 
LTR/FIG shift 60,66,75,100,132 WPM Baudot 110,300 baud ASCII 

• Other options—Memory expansion, AFSK modulator 

MKB-2000 (Morse Only)  $319.00 
RTTY/ASCII Option 

Send For 

Free Information 

50.00 

MVD-1000 
• Copies Morse Code directly from your receiver 
• Automatic speed tracking with self calibration 
• 6-60 WPM speed range 
• Manual speed tracking to give operator more 
control 

• Active filters and digital sampling for increased 
noise rejection 

• Operates with any TV set, no expensive monitor 
needed 

• Two page display with 16 lines of 32 characters per 
page 

• Attractive anodized brushed aluminum and gray wrinkle 
finish case, only 3 x 10 x 10 in. 

• RTTY/ASCII option includes demodulator 

MVD-1000 (Morse Only)  $369.00 
RTTY/ASCII Option  89.00 

Arici$5.00per unit for shipping U.S .A. 

ELECTRONICS, INC. 

787 BRIAR LANE, BELOIT, WISCONSIN 53511  (608) 362-0410 

TERNION 
Simplicity of Operation  —  Superior Performance 
What are you waiting for?  THIS IS THE WAY TO GO! 

• TERMINALL is a hardware and software system which converts your 
TRS-80• (model I or III) into a state of the art communications terminal. 
TERMINALL works with a general purpose computer, is expandable, has 
superior performance and is simple to use. TERMINALL has it all! 
• Simplicity. TERMINALL is easy to connect to your radio and easy to use. 
Plug into your receiver headphone jack and copy Morse code, Baudot or 
ASCII. Plug into your CW jack and send Morse code. Attach a microphone 
connector and send Baudot or ASCII using audio tones (AFSKI. That's all 
there is to hooking it up. You will be on the air and transmitting in minutes! 
• Complete software on cassette, assembled and tested hardware and exten-
sive instruction manual. Specify Model I or III. Level II BASIC, 16K required. 

THE COM MUNICATIONS TER MINAL THAT DOES IT ALL! 

• Software may be loaded into your computer on cassette 
or disk Enter your callsign and the time and you will start 
receiving immediately  No adjustments are needed to 
receive Morse code it's fully automatic it works You will 
be on the air and transmitting in minutes 

• Full ASCII capabilities Upper and lower case. control 
codes, even odd no parity. 6, 7 or 8 data bits, 75 to 110 
baud 

• Buffered ASCII parallel printer output any or all text, 
or WRU activated (AUTO ST ARTI 

v, 44 

• Hardware clock maintains correct time during all oper 
bons Proorammable time date format 

• Flexible  Interfacings  Separate  CW  and  RTTY 
demodulators, AFSK. CW and PTT keying, 60 mil loop in 
terconnect. 85232 IN and OUT, hand key input, and side 
tone output 

• Multilevel Displays Edit Window to enter transmit text 
or program messages Status Window displays mode, 
operating parameters,  prompts and error messages 
Dialogue Window displays received and transmitted text 
Review window for examining and editing historical text 

• Fantastic Morse Reception. Six stage active filter 
demodulator and auto adaptive Morse algorithm copies 
the weak and sloppy ones 

AL F MACROTRONICS, inc.. 
1125 N Golden State i. 

Turlock. California 95380 

a  

C.O.D. 

• Multiple user defined WRU Four WRU functions You 
can select any combination of Ill initiate sequence, (21 
Terminate sequence.  131 what to transmit back lit 
anything), 141 whether to save on tape or not. WRU func-
tions work in all modes 1Morse, Baudot or ASCII). 

• Word wrapping, word mode editing, diddle, ignore car-
riage returns, user programmable end of line sequence. 
adjustable carriage width, transmit delay lfixed, none, 
auto adaptivel, break mode, keyboard selectable- baud 
rate, shift. CW keying, unshift on space and signal invert. 

• General Purpose vs Dedicated: TERMINALL works 
with a general purpose computer so the majority of your 
investment has many different applications 

USE OUR TOLL FREE NUMBER TO ORDER 

(8OO) 344-7493 
in CA or tor Service use (209) 667-2888 

15 DAY MONEY BACK TRIAL PERIOD 
1 Yr. Parts and Labor limited Warranty 
•TRS 80 is a registered trademark of Radio Shack 
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AMSEY 
LECTRONIC'S 

Inc. 62 

PARTS WAREHOUSE 
We now have available a bunch of goodies too 

good to bypass  Items are limited so order today 

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW 
HERE ARE OLD FAVORITE AND NEW ONES TOO. 

GREAT FOR THAT AFTERNOON HOBBY. 

FM 
MINI 
MIKE 
A super high performance FM wire-
less mike kit , 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  adjust-

able and drives up 

to 300 W  runs on 

110 VAC 

Co mplete kit 

ML-1 

$8.95 

Video Modulator KI1 
Converts any TV to nano monitor Super 
stable funabie over Ch 4-6  Runs on 5-
15V accepts std video signal Best unit on 
tie market, Complete kit VD 1 $7.55 

Lid Slinky 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 

$295 

Taa., 

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 put 
pose amplifier  Full 2 W 
rms output runs on 6 to 
15 volts uses 8-45 ohm 
speaker 
Complete kit BN-9 

$5.95 

CPO-1 
Runs on 3-12 Vdc 1 wall out I (HZ good for CPO 
Alarm Audio Oscillator  Complete kit  52.95 

NEI 

2575 Baird Rd 
Penfield, NY 14526 

716-586-3950 

Call Your Phone Order in Today 
TERMS: Satisfaction guaranteed or money 
refunded C O D add $2 00 Mini mum order 
$6 00 Orders under 510 00 add 51 50 Add 5°0 

for postage. insurance. handling Overseas 

add 15 % N Y residents add P1r, tax 

CLOCK KITS 
Your old favorites are hire again. Over 7.000 Sold to Date. 
B. on• 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 only 
takes 1-2 hours to assemble  Your choice of case colors 
silver, gold. black (specify) 
Clock kit. 12/24 hour. D C-5  $24.95 
Clock with 10 min ID timer. 12/24 hour D C-10  $29.95 
Alarm clock. 12 hour only. D C-8  $29.95 
12V DC car clock. D C-7  $29.95 

For wired and tested clocks add 510 00 to kit price 
SPECIFY 12 OR 24 HOUR FORMAT 

FM Wireless Mike Kit 

'ransmits up to 300 to 
my FM broadcast ra-
li0  uses any type of 
nuke  Runs on 3 to 9V  Type FM-2 
'as added sensitive mike preamp 
.tage 

M-1 kit  $3.95  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 

Ton. Decoder 
A complete tone deco-
der  on  a single  PC 
board  Features  400-
5000  Hz  adjustable 
range via 20 turn pot voltage regu 
lation 567 IC  Useful for touch-
tone burst detection  FSK  etc 
Can also be used as a stable tone 
encoder  Runs on 5 to 12 volts 
Complete kit TD-1  $5.95 

Car Clock 
The UN-KIT, only 5 solder connections 

Here s a super looking rugged and accurate auto clock which is a snap to build and 
Ciock movement is completely assembled  you only solder 3 wires and 2 

switches takes about 15 minutes. Chspiay is bright green with automatic brightness 
ontrol photoceu  assures you or a highly readable display day or night Comes in a 
satin finish anodized aluminum case which can be attached 5 different ways using 2 sided 
tape Choice of silver black or gold case ISOecifvi 

DC-3 kit 12 hour format 
DC-3 wand and tested  552495 

0  

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 
incILdes a range of parts for most 
timing needs 

UT-5 Kit $5.95 

Mad Blaster Kit 

Produces LOUD ear shattering and 

attention getting siren like sound 
Can  Supply up to  15 watts of 

obnoxious audio Runs On 6-15 VDC 

MB-I Kit 

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 alarm 4 
year calendar battery backup and 
lots more  The Super 7001 chip is 
Used Size 5x4x2 inches Complete 
kit less case InOt availablei 
DC-9  534 95 

Under Dash Car Clock 
+2 24 ',our /or- a r/ a neaur•iu, pies+, case reatureS 
6 iumbo RED LIDS nigh occurKy I 001%, easy 
3 wire nookuo display Silk,. won ignition and 
super ,nstructssns Opfional canon., aluornaidali, 
adorsts display to ambient i.ght !eve, 
Dr r r iock ikon mt. bracket  IP to 1.1 
//do  //mrner adapter  12 SO 

add 610 00 aSSr and Tell 

60 Ha Time Base 

54.95 
TR • 

PARTS PARADE 
IC SPECIALS 

301 
324 
380 
555 
556 
565 
566 
567 
741 
1458 
3900 
3914 
8038 

LINEAR 

41111111  

S.35 
5150 
S1.50 
$ 45 
$1.00 
$1 00 
$1 00 
Sr 25 

105200 
SO 

5 SO 
$2 95 
52 95 

TTL 
74500 
7447 
7475 
7490 
;4196 

$ 40 
$ 65 
$ .50 
50 

Si 35 

Resistor Ass I 
Assortment of Popular values - 
watt Cut lead for PC mounting 
center  ' " leads bag of 300 or 
more 

51.50 

Crystals 

3 579545 MHZ 

to 00000 MHZ 

5 248800 MHZ 

S1.50 
55.00 

55.00 

Switches 
Mini toggle SPOT  SI 00 
Red Pushbuttons N 0  3/51.00 

Earphones 
3 'earls 8 ohm good or small tone 

speakers alarm clocks etc 

4011 
4013 
4046 
4049 
4059 
4511 
4518 
5639 

CMOS 

.50  

fl it  $1 50  

50 
$9 00 
$2.00 
$1,35 
$1 75 

SPECIAL 

it C90  $15 00 
t0116  $ I 25 
7208  51750 
7207A  $ 5.50 
72160  $21 00 
7I07C  $12.50 
5314  $ 2.95 
5375AB,G  $ 295 
7001  $ 6 50 

5 for $1.00 

AC Adapters 
Good  for  clocks  nicad 
chargersoll 110 VAC plug 
one end 
8 5 volt (a) 20 mA  $IDS 
is var a iso.,A  S2 SO 
12 vac (44 250m*  53.00 

Mini S ohm Speaker 
Appro. 2 • dam Round 
type for radios mike etc 
3 tor S2 00 

Solid Mate Sowers 
small buzzer 450 Hz 86 dB sound 
output on 5-12 vdc at 10.30 rnA TTL 
cornpatibte  01.50 

Video Terminal 
A con/prefer, sell conlanned standalone rdleu term/nal card rapture/foray an •SCII keyboard and to 
ort to become a complete 'comma, und ',gluon, are salon. 50 suooiy Y Tat controlled sync and baud 
,•tes 110 96001 complete computer and keyboard cOnlrol orcursor Panly error control and dtsplay 
Accepts and generates sena, ASO, /AA paiavei seylsoard input The 6414 .:154 cnar Ii, tfii.nes *dr, 
'trona, upper and lower rase loption•l , and as AS 232 and 2Orna loos .ntertaces on bOard sits 
',rode SOC6els and c On/Plede clOC unnenianon 
RE 6416 terminal card sit (add 560 00 tor wired unit,  SWISS 
lore, Case °Von  $13 .16 
PO.. Supply  014 eS 
ny Iranduirpor  01 

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  
•• • 4i. 
L - 1 101 

PRESCALER  ----

Extend  the  range of your 

counter to 600 MHz Works 
with all counters Less than 
150 my sensitivity  specify - 

10 or -100 

Wired. tested. PS-1B  $59.95 
Kit. PS-18  $44.95 

Slug Tuned Coils 
Small 3.16  Hex Slugs tu fled cod 
3 turns  10 for $1.00 

AC Outlet 
Panel Mount with Leads 

4/01.00 

FERRITE BEADS 
With .nto and speCS  15,51 00 
6 Kora BrOun Beads  S tt 00 

CAPACITORS 
TANTALUM  ALUMINUM 
0,00ea Eoui•  Fleclroi,r.c 
1.5 uF 25V 331 00 woo .1̀ 16v sac,  SSC 

SOO uf 20V AN a/  I 60 
1 8 uF 25V 3/$1 00 iso uF t6V ••A.  51 oo 
22 uF 25V 3/$1 00 ǹ uc ISV Rath., 1041 oo 

DISK CEKAINiC 
or ISO [11,01 20/11 00 
rev  13/51 00 

001 rev  20,01 00 
100 pi  10.5100 
NT IRS  207S1 OD 

30 Watt 2 mtr PWR AMP 

Simple Class C power amp features 8 times power gain 1 Win 
for 8 out. 2 W in for 15 out 4W in for 30 out Max output of 35 W, 
incredible value. complete with all parts less case and T-R relay 
PA-1. 30 W pwr amp kit  $22.95 
TR-1, RF sensed T-R relay kit  6.95 

MRF-238 transistor as used in PA-1 
8-10db gain 150 Mhz  $11.95 

READOUTS 
Pe40 359 4 CC  111 00 
SNP 507 5/0 5 Co 1CM 
MAN 72 1.11,730 33 C • 100 
tt?e ts5i 43 C  100 

Sockets 
8 Pin  10/52.00 

10/52.00 
10/52.00 
4/52.00 
4/52.00 
3/52.00 

14 Pin 
16 Pin 
24 Pin 
28 Pin 
40 Pin 

DC-DC Converter 
• 5 vdc input prod  9 vdc (a' 30ma 
•9 vdc prosluces -15 vdc  35rna 51 25 

Ceramic IF Filters 
Mini ceramic filters 7 kHz 
B W 455 kHz SI 50 ea 

2513 20 Turn Trim Pot $ I 00 
1K 20 Turn Trim Pot 5 SO 

Trdangue  Cap. Sp  el) Pr 
Stable Polypropylene 

.50 el, 

RF actuated relay senses RF 
(1 W) and closes DP DT relay 
For RF sensed T-R relay 

TA-1 Kit  $6.95 

Power Supply Kit 

Complete  triple  regulated  power 
supply provides variable 6 to 18 volts at 
200 ma and -Sail Amp Excellent load 

regulation  good filtering and small 
size Less transformers requires 6 3 V 
.1 A and 24 VCT 
Complete kit PS-3LT  MSS 

TRANSISTORS 
/NANA NPN C• 
1N3906 PRP C• 
1N4403 PRP C•F 
7,44.10 NPIN C • 
254916 UT C•f 
2N5401 PNP C•f 
21.460713 C • F 
2N3771 NPN Saloon 
2N51 lb UHF Neal 
Power Tab NUNS 40* 
Potaer Tap ewe 40SS 
MP, +07 2145404  O.60 
Nerd 34104 Type T•A  se02.•• 
PNP 1908 Type 1•0 50/01.111 
/N3OSS  ON 
16111146  IMAM 

Diodes 

5 1 V Zener  20/51.00 
1N914 Type  50/51.00 
1KV 2Amp  9/81.00 
100V 1 Amp  15/51.00 

Crystal Microphone 

Small 1" diameter . thic 
crystal mike cartridge 5.75 

Mini RG-174 Coax 
10 11. for $1.00 

OP-AMP Special 
BI-FET LF 13741 - Direct pin for pin 741 compatible but 500 000 MEG 
input z super low 50 pa input Current IOW power drain 

50 for only  59.00  10 for  $2.00 

Coax Connector 
Chassis mount 

BNC type  $1.00 

Volt Darters Clips 
Nice quality clips  Ste, $1.50 
16 Rubber Grommets  10 for $1.00 

25 AMP 
100V Bridge 
$1.50 each 

Mini-Bridge 50V 
1 AMP 

2 for $1.00 

Pen. Sag 
AyYI  cnoses disc caps tan, res.stors 
',1,,,S10, auricles miCA caps et 
Sm A•9 000 Pc, $1 01 tg bag .300 poi 12 50 

Connectors 
6 pin type gold contacts for 
rhA 1003 car clock module 
price  .75 ea 

78MG 
79MG 
723 
309K 
7805 

$1.25 
$1.25 
5.50 
$1.15 
51.00 

Regulator. 
7812 
7815 
7905 
7912 
7915 

also 
$100 
$1:25 
$1.25 
51.25 

Leas - your choice please specify 
Mini Red. Jumbo Red High Intensity Red Illuminator Red 1131 
Mini Yellow Jumbo Yellow Jumbo Green  6/111 

Shrink Tubing Nubs 
Nice precut pCeS Of shrink sae 1 • • 
shrink to • Great for splices  SO/1 1 00 

Mini TO-92 Heat Sinks 
Thermalloy Brand  5 104 51.00 
Tv-220 Heal Sinks  3 ler 01.00 

V610010.11 
1•4010/0t• MV 2209 30 Pi Norninet cap 20-80 Pr - Tunabie range - 

.50 each or 3/51 00 

Opto Isolators - 4N28 type 
Opto Reflectors - Photo diode • LED 

Moles Pins 
Moles already PreCut in Wye. ot 7 Perlact 
for 14 pin sockets 20 stripe tor 01 ,3 

$.50 ea. 
$1.00 ea. 

CDS Phetecielis 
Resistance varies will light 250 Ohms to 
over 3 meg  3 tar 111.00 
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Yuri Blanarovich VE3BMV 
Box 292 
Don Mills 
Ontario M3C 2S2 
Canada 

BURMA UNLOCKED 

What a surprise! After a few 
years of effort by various groups 
that were trying to activate XZ-
land, all of a sudden there was a 
signal that got DXers excited 
and rushing to their rigs to work 
that #3 on the most-wanted list. 
Station XZ5A started the op-

eration on May 22 on 21270 with 
an opening to the east coast, 
and then worked some Europe-
ans and Japan. Wow! No warn-
ing or announcement preceded 
this operation, except the un-
filled "promises" of JA8BMK 
about his VU7-Andaman, 3V8, 
and other possible African op-
erations. He was conspicuously 

absent from the bands and 
those looking for him were re-
warded by this juicy catch. 
As far as we were able to find 

out, the operation was carried 
out by JA8BMK and JA8BKM, 
plus one Burmese national. Op-
eration was quite sporadic with 
apparently limited operating 
time (QRM to the chief of 
police's TV?) on SSB frequen-
cies of 21270 and 14170 and 

some CW activity around 14007 
and 21007. Propagation was 
what they would say was below 
normal, or el stinko—the sig-
nals were very weak. 

On May 23, a number of west-
coast stations had their chance 
of getting through. The east 
coast was handicapped by the 

absence of XZ5A when the 
bands were open to that area. 
There was a short (a few min-
utes) "window" around 1200Z 

on CW and a few SSB contacts 
were made in what sounded 
like, perhaps, a demonstration 
for the local government offi-
cials. Otherwise, thousands of 

DXers were scanning the bands 
hoping to get their chance to 
score. It was a battle of good an-
tennas and persistence. You 
had to hear the signals before 
you could work them. Fortunate-
ly, there were no list "undertak-
ers" and the operators at XZ 
were doing a good job under the 
circumstances. 

Judging by the propagation 
conditions and limited operat-
ing time, there would be many 
unfulfilled hopes of getting this 

rare one. But there is one very 
positive sign: Burma finally 

might be unlocked and activat-
ed for future operations by na-
tionals or expeditions. We are 
looking forward to some pic-
tures from the expedition. 

Congratulations to "Jin" 
Tishihiko Fukuta JA8BMK and 
company for this historic event. 
If you were fortunate to work 
XZ5A, QSL cards go to JA8BMK, 
PO Box 150, Asahikawa, Hok-
kaido 070, Japan. 

28.175 
200 
205 
207 
210 
212 
215 
220 
225 
230 
235 
237 
238 

10M BEACONS 

VE3TEN, Ottawa 
Common frequency 
DLOIGI, Mt. Predigstuhl 
N4RD, Florida 
3B8MS 
ZD9GI 
GB3SX, Crowborough 
5B4CY 
VE8AA, Lake Contwoyto 
ZL2MHF 
VP9BA 
LA5TEN 
0A4CK 

245  A9XC 
247  EA20IZ 
250  VE7TEN 
257  DKGITE 
275  ZS6PW 
277  DIAAAB 
280  YV5AYV 
285  VP8ADE, Adelaide Isle 
290  VS6HK 
316  ZS6DN 
888  W6IRT 
892  WD9GOE 
992  DLONF 

ABOLISH RS/RST SYSTEM? 

I have read in other maga-
zines about DL7DO's proposal 
to eliminate our "useless" RS 
and RST reporting, the reason 

being that everyone, especially 
in the contests, is giving out 59 
or 599. Apparently it does not 
mean anything. What is the pro-

posed solution? Use 01 to Q3, 
where Q1 would mean: I don't 

hear you; Q2: I hear you; Q3 (I 
guess): I hear you too much— 
you just broke my speaker. This 

apparently would save a lot of 
time. Really? I think he is replac-

ing something with "same-
thing." He still has two digits to 
send, so there is no saving there. 
Only the range is reduced, from 
the scale of 9 down to 3. So we 
get less-accurate reports and 
from those who were giving out 
59s, we now get Q3s. 

So what do we gain? Nothing. 
We do not save time—we are 
still exchanging two digits. We 
eliminate more-accurate report-
ing for those who still use it. "S" 
has quite a well-defined mean-
ing: It relates to the scale of 
about 5 dB per one S-unit. 

Let's have a look at the con-
tester who is giving out those 
"meaningless" 599 reports. The 
majority of contest stations run 
more than QRPp and a screw-
driver for an antenna. When the 
bands are good, 80% of stations 
are coming in well over S9. So 
should we give out "599p1us30-
zerofour"? Or should we mea-

sure our S-meter and give out 
58.7 reports? When you work 
stations at the rate of eight 
QS0s/minute, do you read your 
meter with a magnifying glass? 
Hell, no! You work them as fast 
as you can. If the station is weak 
or QRM is on the frequency, 
then the smart operator gives a 
55 or 35 to tell the other guy that 

he is not that terribly strong and 
he should repeat his stuff twice. 

Would the 03 reports look any 
better in the contest log? Or 
should we not exchange the re-
ports at all? What else is there to 

say to complete the contact? 
I'm quite surprised to see the 
serious magazines support this 
type of proposal by even print-
ing it. We have more important 
things to worry about. 

If one wants a comparison re-
port on the antennas, the 

S-meter reading is meaningful. 
Then it is also good to know 
what type of rig the other guy is 
running  because  not all 
S-meters were created equally. 

Some are as generous as QRM 
and some were made in GM-
land. It should be remembered 
that all this is relative because 
there are so many factors affect-
ing the signal strength: antenna, 
propagation, QSB, balun, etc. It 
is not unusual, with bands being 
so hot lately, to have that thing 
sitting at the end of the scale. 
So, let's stop worrying about 

the good and established things 
that we have and let's spend 
more time improving our skills 
and equipment! 

GEOMAGNETIC PREDICTIONS 

There is a source of very use-
ful geomagnetic activity predic-
tions available from the Ottawa 
Magnetic Observatory. These 

can be obtained easily by phon-
ing 1-(613)-824-5595. This service 
is available 24 hours a day and 
the latest forecast is updated 
every Tuesday and Friday. 

During the April 11 through 14 
period, the activity of the geo-
magnetic field was very high. 
The maximum of this magnetic 
storm was on April 13 at 0000 to 
0900 GMT. The last time the 
magnetic field was disturbed to 
such an extent was during a 
nine-hour period in August, 
1972. The aurora borealis was 
seen extensively across Canada 
and the USA and as far south as 
Arizona and the Gulf Coast. 

There are three levels or mag-
nitudes of geomagnetic activity 
used to describe the geomag-

netic field: active, unsettled, and 
quiet, meaning, in terms of 
propagation, rotten, average, 

and good to excellent. This is es-
pecially useful when planning 
that expedition or contest op-
eration. 

Thank you for all the encour-
agement and letters. I would like 
to get the feeling of the makeup 
of the majority of this column's 
readers. I would like to tailor this 
column in such a way that we 
can satisfy the majority of read-
ers. It is impossible to satisfy 
everyone. There are some of 

those who love lists and nets 
and there are also those who 
consider it to be in the "multi-op-
erator" category. I will try to 
elaborate more on various tech-
niques and perhaps the "ideal" 
situation in working DX without 
getting too many chasers upset. 

1 am in the process of setting 
up an Apple II computer with a 
word-processing program and 
some other sorting and filing 
programs. This should help in 
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setting up the files, DX info, and 
QSL manager lists. 
We will try to get the fresh in-

formation on recent DXpedi-
tions, including some photo-
graphs. If you have any pictures, 
especially color ones, please 
send them to VE3BMV, Box 292, 
Don Mills, Ontario M3C 2S2, 
Canada. 
Good DX and see you all in the 

pileups! 

10-METER BEACONS 

The 10-meter band is very de-
pendent on solar activity. During 
the peak of the sunspot cycle, 
the propagation conditions on 
the higher bands (10, 15, and 20 
meters) are superb. The bands 
are open just about all the time. 
All parts of the world are coming 
through at the same time. It is 
not unusual to work all six con-
tinents within five minutes. 
When there is a disturbance, 
however, the band is as dead as 
a doornail. 

Going back a few years, there 
was quite a bit of interest in 
studying propagation, especial-
ly on the 10m band. There were 
some openings, but many times 
everyone was just listening in-
stead of calling. So, if all were 
.ust listening, nobody knew 
Nhen the band was really open. 
A number of clubs and individ-
_la's started beacon stations, 
•ransmitting signals on certain 
4requencies in the 10m band. 
This proved to be very useful. 
Many are using the beacon sig-
nals to follow the openings to 
certain areas of the world. Most 
of them are using about 100 W 
and a vertical antenna. It is im-
portant to remember that not all 
of them are active all the time. 
So don't bet on it—the band 
could be open without a certain 
beacon being heard. 

DX NEWS 
C6A Bahamas was on during the 
CO WPX CW contest by K5IU, 
N5RM, and KC4XR. They were 
cn between May 23 and June 2, 
cperating all bands 10 through 
80 on CW and SSB. QSL to their 
home callsigns. 

EA9-EC9 Ceuta Novice net 
meets at 29000 almost daily, 
with a number of EC9 stations 
usually available. EA Novices 
now are allowed to operate in 
that segment of the 10m band. 
FG7BQ St. Barthelemy Island. 
Charles is a public official on 
this island, which is situated be-
tween Puerto Rico and FG7 and 

Frank WB3KBZ/VP9 and Dotty Blaylock at their shack in Pembroke 
Parish, Bermuda. Frank is very active, especially on phone, 
operating on 15 and 20m and the YL SSB system. 

is administered from FS7. He 
hangs around 28635 almost dai-
ly from 2100Z. QSL to Charles 
Querrand, St. Barthelemy City 
Hall, via Guadeloupe, F.W.I. 

FGODDV/FS Saint Martin by the 
members of North Jersey DX 
Association. Active on 10 
through 80 in the usual DX splits 
plus General portions of US 
bands; also six-meter operation. 
QSL via W2QM. 

FR7AI/G Glorioso was active un-
til May 11. Showed up on various 
nets. QSL via FR7A1 CBA (Call-
book address). 
HBO Liechtenstein was activat-
ed by DAI WA/HBO, members of 
Wiesbaden ARC, on May 23 
through 31, 6 through 160 CW, 
SSB, and RTTY. Worldwide QSL 
via DJOLC; stateside QSL with 
an SASE to Stephen Hutchins, 
Box 4573, APO NY 09109. 
HS4ANK. Joel is a recent arrival 
in Thailand and hopes to fill the 
void left by the departure of Fred 
Laun and George Collins. Daily 
schedules are: 14220 at 1200Z 
and 21300/350 or 28500 from 
1600Z. QSL via Joel Dunlap, PO 
Box 38, Khonkain, Thailand. 
H44RW Solomon Islands. Ron 
ZL1AMO was active mostly on 
CW on 10, 15, and 20 during his 
April to May visit. OSL to his 
home address. 

HZ1AB Saudi Arabia is active 
with a number of operators 
around 14230 to 14240 at 1500, 
1900, and 2200Z and on 7008 at 
0430. QSL cards go via K8PYD. 
J5HTL Guinea Bissau. Operator 
Hillar Loor is a resident and he 
assisted the J5AG DXpedition in 
their operation. He will be active 
on 10 and 15 SSB for about a 
year. J5AG operators SM3CXS, 
SMGAGD, and SM3DVN made 

over 20,000 contacts, with 
10,000 on CW, during their nine-
day stay. Their operation was 
hampered by only having elec-
tricity 14 hours a day. During the 

off-periods, they used the car 
batteries to run their IC-701 rigs. 
KA2AA Minami Torishima was 
supposed to be on again during 
July. They tried to provide ad-
vance word about the operation 
and to concentrate on 40 and 80. 
KH1/KB6 Canton Island was 
supposed to be activated by an 
American operator on and after 
May 20. 
KP4/A. Two different groups 
have filed for the permission to 
reactivate Desecheo in the im-
mediate future. 
LU1ZA South Orkneys, Juan 
Carlos, joins the LU3ZY (S. 
Sandwich) schedule on occa-
sional Tuesdays and Fridays at 
0100Z. QSL via LU2CN. VP8ZR is 
near 14275 from 1930Z, QSL via 
G3KTJ. 
NN3SI Smithsonian Institution 
operated during the WPX CW 
contest within 33 kHz of the 
band edges. QSL to NN3SI, 
Smithsonian Institution, Wash-
ington DC 20560 USA (indicate 

Frequency 
21355 
28750 
14220 
14250 
14225 
21345 
28510 
7080 
3795 
14265 
14250 
28616 
21416 
7260 
3790 

DX INFORMATION 
(Day and time in GMT) 

Nets 
Time  When  Net 
1800  Dly  Afrikaner 
1200  Dly  DK20C 
0630  Dly  VK2BKD, VK5MQ, VK9NS 
1500  Dly  W7PHO 
2300  Dly  W7PHO 
2330  Dly  W7PHO 

Dly  10m DX Net 
0200  Sun  40m DX Net 
0630  Sat/Sun  80m DX Net 
0500  Tue/Sat  Pacific DX Net 
0500  Fri  JY3ZH Arabian Knight 
1600  Sun  JY3ZH Arabian Knight 
1530  Sun  Foreign Service Net 
1300  Sat  E Coast Apple Net 
0030  Mon  VE3 Swap Shop 

14001  0200 
14173  1600 
14220 
1835  0130 
3990  0430 
7290 
14290 
21390 
28590 
1835  0000 
3580  0300 
7080 
14080 
21080 
28080 
3625  0100 
7095 
14095 
21095 
28095 

Mon 
Sun 
Dly 
Fri 

Bulletins 

W6TI DX Bulletin 
CANADX Net 
DX Exchange Info 
W1AW DX Bulletin 
SSB 

Fri  CW 18 wpm 

Fri  RTTY 60 wpm/170 Hz 
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"WPX  Contest"  on  the 
envelope). 

STO  Southern  Sudan. 
LA1RR/STO expects to be there 
for two years and is usually 
around 28500/600 kHz from 
1000Z. QSL via LA bureau. 

S2BTF Bangladesh should have 
been  activated  by  Peter 
HS1AMB on June 1-3 and con-
tinue on for several months. 

TL8CN Central African Republic 
on CW daily: 7003/7004 from 
0400Z and 21020/25 from 1300Z. 
Tony also runs SSB skeds on 
28520/25 from about 1900Z. QSL 
via W5RU. TL8RC active on low 
ends of 40 and 80 from 0000Z. 
QSL via F6EZV. 
TY9ER Benin, fired up as 
planned by DJ2BW and DL8DC, 
was to be on until May 13. QSL 
via DL8DC. 
UK1PAL Franz Josef Land is ex-
pected to be active again. There 
was activity by the two YL 

operators, Rita and Natasha, us-
ing YL1P and EK1P callsigns. 
QSL via UP2BBM, Box 88, Mos-
cow. The operators are with the 
USSR YL Arctic Expedition. 
Next stop is to be YLOB from 
Dickson Island. 
VK9 Melish Reef is quite pos-
sible in the very near future. 
KB7NW's boat, Banyandah, will 
be refitted in Hawaii for the sec-
ond leg of the operation by an-
other group of operators. Hope-
fully, they will have a little bit 
better signal than the first group 
had from KH5 and KH5K. 

VQ9CCT Chagos is no one other 
than VK9CCT and is active on 
20m SSB. 
W8HMI Frank Smith began his 
African trip on May 17. He was 
to start with EL and then 5Z, 9J2, 
5H3, 60, 5Z, and ST. He planned 
to operate mainly on 20m SSB. 
He was to return to the US by 
June 30. QSL to 6900 Conover 
Pl., Alexandria VA 22308. 

ZA Albania. Very slim chance of 
getting on. DL7FT was in Dayton 
and showing his ZA license— 
but only the old one. 

ZD9 Tristan Da Cunha was to be 
on after May 12 by ZD7AL and 
ZD7SE, transportation permit-
ting. 
ZM7TT Tokelau. Latest news 
was that Baruch has a license 
but not the landing permit; ex-
pected to get that one around 
May 20. Also, another group 
with VK9NS, VK2BJL, was to be 
on around May 15. 

3A0 Monaco DXpedition by the 
Monaco DX Group (PAOSIM, 
PA2WLE, PA3AKP, PE1AMC, 
PE1AUX, and PE1CUG) was 
planning to be on July 10-20. Will 
be QRV on VHF, HF, and UHF 
bands, including OSCAR. No 

skeds, no lists! QSL via 
PA3ARM. 
3B8AE/3B9 Rodriguez has been 
showing up on the F6EXV list on 

21285 at 1630Z. QSL via Box 18, 
Rodriguez, via Mauritius. Op is 
Moussa. 

3D6 Swaziland is activated by 
W6YB/3D6 for two years. He was 
heard around 21290 on long 
path. QSL via KA7IJA. Also, 
ZS6ANLJ3D6 is active on 10m 
CW. 

VK4NIC/3X Guinea. Ian is now 
back in Australia awaiting his 
next assignment, which he be-
lieves will be in Canada. Ian 
made a very favorable impres-
sion on the authorities in 
Guinea, opening the doors for 
future operations. PAOFAF ex-
pects to be stationed in 3X this 
summer and hopes to do some 
operating. 

The ten most-wanted countries 
according to The DX Bulletin 
are: BY, VS9K, XZ, ZA, VU7L, VK 
Heard, 70, XU, FB8W, and 
VU7A. 

( AWARDS ) 
Since its inception two years 

ago, 73 Magazine has absorbed 
the escalating costs to maintain 
its world-renowned Awards Pro-
gram. All expenses directly af-
fecting the program have dra-
matically shot up in price! As of 
August 1, 1981, to offset these 
enormous costs, prices for 73 
Awards will become $4.00 each 
and annual endorsements will 
become $2.00 each. These 
prices still will be below other 
competitive award sponsors in 
our hobby. 

Award applicants are cau-
tioned to be sure their remit-
tance after August 1st reflects 
the new prices. Unfortunately, 
any applications received after 
this date which have the incor-
rect amount enclosed will have 
to be delayed while the appli-
cant is notified of the discrepan-
cy. This procedure will cost us 
both more time and money, so 
we plead with our readers to 
have the amount right the first 
time. 

FOREST COUNTY PA 

A micro-expedition to Forest 
County, Pennsylvania. will be 

held on the 1st and 2nd of 
August, 1981. 

The call will be WB3IQE/3 and 
the mode is CW only. Frequen-
cies used will be 80, 40, and 15 
meters. We will operate on two 
bands at a time, using the bot-
tom 50 kilohertz of the bands. 
Exact frequencies and bands 
will depend on conditions at the 
time. We will certainly spend 
some time outside the Extra-
only subbands. QSL to WB3IQE, 
RD1 Box 297, Brockway PA 
15824. US stations send a 
stamped self-addressed enve-
lope. Canadian stations send a 
self-addressed envelope and 
unused Canadian stamps good 
for letter to USA. DX stations in-
clude 1 IRC for QSL via ship, 2 
IRCs for QSL via air. 

THE GREAT 
ESCAPE EXPEDITION 

Members of the Lake County 
Amateur Radio Club are plan-
ning a DXpedition from the jail 
cell in Crown Point, Indiana, that 
John Dillinger fled in 1934 dur-
ing his famous "wooden gun" 
escape, the final exploit of the 
notorious bank robber/killer 

before he was shot to death by 
FBI agents in front of the 
Biograph Theater in Chicago. 
Dubbed The Great Escape 

DXpedition," the operation is 
scheduled for 1800Z August 29 

to 0300 August 30, and from 
1400Z to 2300Z August 30. 

Operators will be using the 
club callsign, W9LJ (Leaky Jail), 
on 14,300 SSB and 7,115 CW, 
plus or minus ORM. 
Each contact will be con-

firmed, by a special QSL com-
memorating the escape, upon 
receipt of a card and a stamped, 
self-addressed envelope. Send 
in your QSL to Robert Wiberg 
WD9EZB, 534 E. 37th Ave., Lot 

72, Hobart IN 46342. 

The operating site will be the 
actual cell in which the despera-
do was held at the time of his 
breakout. 
No longer used as a jail, the 

old building in which Dillinger 
was held for murdering an East 
Chicago policeman during a 
bank robbery has been restored 
as part of a commercial com-
plex housing a museum, a res-
taurant, a ballroom, and a shop-
ping mall. 

LITTLE GULL ISLAND 

Radio Central ARC will spon-
sor an unusual 24-hour mini-ex-
pedition to Little Gull Island, 
running August 8th at 1600Z to 

August 9th at 1600Z. Callsign 
will be WA2UEC. 

Little Gull Island is a small 
island in Long Island Sound 
about fifteen miles northeast of 
Orient Point. They will operate 
on the lower portions of the 
General bands, 10 to 80 meters, 
both CW and SSB. There will 
also be a Novice station opera-
tion. A photo QSL card will sup-
ply all information about the 
trip. 
Please QSL via Cal/book 

WA2UEC with SASE, the W2 
Bureau, or IRCs. This will be the 
first of a series of mini-expedi-
tions. 
For more information, con-

tact Frank Kiefer K2PWG, 1 
Sherrill Lane, Port Jefferson Sta-
tion NY 11776. 

PEND OREILLE 

On August 27-30, the Pend 
Oreille Amateur Radio Club will 
be operating a special event sta-
tion from the Pend Oreille Coun-
ty Fairgrounds in Cusick, Wash-
ington, during the fair. We will 
be on the air each day from 
1600Z to 0500Z using the New-
port High School Radio Club's 
call (WB7TBN). Frequencies will 
be (SSB) 14.340, 21.400, 28.700, 
3945, (CW and RTTY) 3715, 
28.090, 21.090, 14.080, and 3650. 
There will be a special com-
memorative QSL card available 
to all amateurs who contact our 
station and submit an SASE. 
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( SOCIAL EVENTS 
Listings in this column are 

provided free of charge on a 
space-available basis.  The 
following information should be 
included in every announce-
ment: sponsor, event, date, 
time, place, city, state, admis-
sion charge (if any), features, 
talk-in frequencies, and the 
name of whom to contact for 
further information. Announce-
ments must be received two 
months prior to the month in 
which the event takes place. 
They should be sent directly to 
Editorial Offices, 73 Magazine, 
Pine Street, Peterborough NH 
03458, Attn: Social Events. 

WEST YELLOWSTONE MT 

JUL 31-AUG 2 

The WIMU (WY-ID-MT-UT) 

Hamfest will be held from July 

31-August 2, 1981, in West 

Yellowstone MT. Lodging and 

campgrounds are available. 
There will be product displays 

as well as activities for YLs and 

harmonics. Talk-in on 146.52, 

3.920 or 1.250. For further infor-

mation, contact "WIMU '81," c/o 
Les Belyea N7AIK, Box 327, Bel-

grade MT 59714. 

JACKSONVILLE FL 

AUG 1-2 

The Greater Jacksonville 
Hamfest Association will hold 

the ninth annual Jacksonville 
Hamfest and Northern Florida 

Section ARRL Convention on 
August 1-2, 1981, at the Orange 

Park Kennel Club, located at the 

intersection of 1-295 and US 17 

just south of Jacksonville. Ad-

vance registration is $3.50 and 
registration at the door is $4.00. 

Swap tables are $12.00 per table 

for both days (no one-day 

tables). All events will be held in-
doors and will include a full 

slate of programs as well as 
meetings of several statewide 

and regional organizations. 
Door prizes will be awarded at 

both hourly and grand prize 
drawings. Plenty of free parking 

will be available. The headquart-

ers hotel is the Best Western 
First National Inn just across 

from the hamfest site on US 17. 

Special hamfest rates will be 

available. Talk-in on 146.16/.76 

and 146.07/.67. For advance reg-

istration, hotel rates, or more in-

formation. contact Robert J. 

Cutting W2KGI, 1249 Cape 

Charles Avenue, Atlantic Beach 

FL 32233. or Andy Burton, Jr., 
WA4TUB, 5101 Younis Road, 

Jacksonville FL 32218. For swap 

tables. contact WA4TUB at the 

address listed above. 

ESCANABA MI 

AUG 1-2 

The Delta County Repeater 

Association will hold the 33rd 

annual Upper Peninsula ham-

fest on August 1-2, 1981, at the 

Flat  Rock Township Hall, 

Escanaba MI. Registration is 

$2.00. The many activities will in-

clude a DX forum, an ARPSC 

workshop, a satellite-TV sem-

inar, net meetings, and a swap 

and shop. There will be prizes 

and a banquet on Saturday 

evening. For more information, 

contact Aileen Gagnon WA8DHB, 

co-chairman of the prize com-

mittee, Kipling Loc., Mtd. Rte., 
Gladstone MI 49837. 

LEVELLAND TX 

AUG 2 

The Hockley County Amateur 

Radio Club and the Northwest 

Texas Emergency Net will spon-
sor their 16th annual picnic and 

swapfest on Sunday, August 2, 
1981, beginning at 8:00 am at the 
city park in Levelland TX. This 

event is for the entire family. 
Bring your own picnic basket for 

lunch at 12:30. A $3.00 registra-
tion is requested. There will be 

swapping all day, with tables 

provided. Talk-in on .28/.88 
(WR5AFX). 

MOBERLY MO 

AUG 2 

The third annual North Cen-

tral Missouri Hamfest will be 

held on Sunday, August 2, 1981, 

at the air-conditioned Municipal 
Auditorium, 201 West Rollins, 

Moberly MO. Doors open at 9:00 

am. Tickets are $1.50 in advance 

and $2.00 at the door. Features 
include commercial dealers, a 

flea market (no charge for 
tables), an ARRL display, exhib-

its, prizes, women's programs, a 
special forum with Bob Heil 

K9EID on CB-to-10-meter con-

versions, and a buffet lunch. 
Drinks and hot dogs will be 

available all day. Talk-in on 

147.69/.09, 146.52, and 3963. For 

more information, contact 
Charles Coy WBOENV, 601 

McKinley, Moberly MO 65270. 

ANGOLA IN 

AUG 2 

The Steuben County Radio 
Amateurs will hold their 23rd an-

nual FM Picnic and Hamfest on 

Sunday, August 2, 1981, at 

Crooked Lake, Angola IN. Ad-

mission is $2.50. There will be 

prizes, picnic-style BBQ chick-

en, inside tables for exhibitors 

and vendors, and overnight 

camping (with a fee charged by 

the county park). Talk-in on 

146.52 and 147.81/.21. 

BELVIDERE IL 

AUG 2 

The annual Big Thunder ARC 

Hamfest will be held on August 

2, 1981. at the Boone County 
Fairgrounds, Highway 76. Ad-
vance tickets are $2.00. Indoor 

tables are available at a nominal 

cost and there will be acres of 

outdoor space available free. 

Camping is permitted. For ad-

vance tickets, send an SASE 

and check to Bob Anderson 
K9DCG. 910 W. Locust Street, 
Belvidere IL 61008. 

COLBY KS 

AUG 2 

The first Northwest Kansas 

Amateur Radio Swap Meet will 

be held on Sunday, August 2, 

1981. beginning at 9:00 am at the 

Community Building, Colby KS. 
Admission is $1.00 and tables 

are $1.00 each (same for deal-

ers). An auction will be held at 
2:00 pm. Other features will in-

clude a TVRO demonstration, 

activities for the ladies, and old-
fashioned informal swapping, 

selling, and visiting. Lunch will 

be available. Talk-in on 146.22/ 

.82 and .52/.52. For more infor-
mation, contact WA0GBN or 

KA0FBQ. 

WINCHESTER VA 

AUG 2 

The Shenandoah Valley Ama-

teur Radio Club will celebrate 
"31 years without interruption" 

at its annual hamfest on Sun-
day, August 2, 1981, at the Clark 

County Ruritan Fairgrounds in 
Berryville VA, 10 miles east of 

Winchester on Route 7. Gates 

open at 7:00 am for exhibitors 

and tailgaters, for whom fees 

will be the same as last year. 

Registration is $3.00, and wives 

and young children will be ad-

mitted at no charge. Hourly prize 

drawings; major prizes will 

include three transceivers. 

Breakfast and Ruritan's fa-

mous barbequed chicken din-

ners will be available. Talk-in 

on 146.22/.82, 147.90/.30, and 

146.52/.52. For further infor-

mation, contact Joann Aaron 

WB2CMV, PO Box 139, Win-
chester VA 22601. 

POMONA CA 

AUG 8 

The Tr-County Amateur Ra-

dio Association will hold its an-

nual hamfest on Saturday, 

August 8, 1981, from 9:00 am to 

3:00 pm at the Los Angeles 

County Fairgrounds (Thummer's 

Patio), Pomona CA. There is no 

admission charge. Bring your 

own picnic lunch. Refreshments 

will be available. Featured at a 

noon raffle will be grand prizes 

of a Quasar 10" TV and a Tempo 

S-1 handie-talkie. The drawing 

donation is $1.00 and the winner 

need not be present. Talk-in on 

146.34/.94. For additional infor-

mation, write TCARA, PO Box 

142, Pomona CA 91767. 

BEAVERTON OR 

AUG 8-9 

The Willamette Valley DX 
Club will hold the 1981 North-

west DX Convention on August 
8-9, 1981, at The Greenwood Inn 

in Beaverton OR, just west of 

Portland. The grand prize will be 

an Icom-730. Speakers will in-

clude Carl WA4ZNH and Martha 
WB4FVU. For more information, 

write PO Box 555, Portland OR 
97207. 

BURLINGTON VT 

AUG 8-9 

The Burlington Amateur 
Radio Club will hold its annual 

International Hamfest on Au-

gust 8-9, 1981, at the Old Lantern 

Campground, Charlotte VT (14 
miles south of Burlington, just 
off Rte. 7). Admission is $4.00 

(US funds). Planned events in-
clude a flea market, commercial 

exhibits, a CW contest, a tower-

raising contest, an HT transmit-

ter hunt, and the traditional 

Canadian-American tug-of-war. 
Talk-in on .34/.94. For more infor-

mation. contact Hap Preston 
W1VSA, PO Box 312, Burlington 
VT 05402. For campground res-

ervations, call Old Lantern 
Campground at (802)-425-2120. 

LEXINGTON KY 

AUG 9 

The Bluegrass Amateur Radio 
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Society will hold its annual Cen-

tral Kentucky Bluegrass Ham-

fest on Sunday, August 9, 1981, 

from 8:00 am until 4:00 pm EDT at 

a new location, the Tates Creek 
Junior High School, Centre 
Parkway, Lexington KY. Tickets 

are $3.50 in advance and $4.00 at 
the door. Outdoor flea market 

space is free with admission. 

There will be technical forums, 

indoor exhibits, door prizes, a 

grand prize of a two-meter all-

mode transceiver, a ladies' pro-

gram, a protected paved flea 

market area, and free parking. 

Talk-in on 146.16/.76. For more 

information, please contact Er-

nie Cohen K4DHN, 3379 Suther-

land Drive, Lexington KY 40502 

WILLOW SPRINGS IL 

AUG 9 

The Hamfesters Radio Club 

will hold its 47th annual hamfest 

on Sunday, August 9, 1981, at 

Sante Fe Park, 91st and Wolf 

Road. Willow Springs IL. 

ST. CLOUD MN 

AUG 9 

The St. Cloud Amateur Radio 
Club Hamfest will be held on 

August 9, 1981, from 8:00 am to 

4:00 pm at the Whitney Senior 
Center in St. Cloud MN. Features 

will include a swapfest, prizes, 
and refreshments. Talk-in on 

146.34/.94. For further infor-

mation, contact Mike Lynch 
KAQ1HQS, 2115 1st Street South, 

St. Cloud MN 56301, or phone 

(612)-251-2297. 

MONTGOMERYVILLE PA 

AUG 9 

The Mid-Atlantic Amateur 
Radio Club will hold its annual 

J.B.M. Hamfest on Sunday, Au-

gust 9, 1981, from 9:00 am to 
4:00 pm, rain or shine, at the 
Budco 309 Drive-In Theater, 1/4 

mile north of the intersection of 

Rtes. 63 and 309, Montgomery-

ville PA (6 miles north of the Fort 

Washington interchange of the 

Pennsylvania Turnpike). Admis-
sion is $2.50 with $1.00 addi-
tional for the first tailgate space 
and 75¢ for each additional 

space. Tailgate setup begins at 

8:00 am. Featured will be an 
Alternate Energy Fair which will 

include exhibitions of various 
energy resources, as well as 

door prizes and a flea market for 

both the hamfest and the Alter-
nate Energy Fair. Refreshments 

will be available. Talk-in on 
147.66/.06 (WB3J0E) or 146.52. 

For further information, call Don 

Schuenemann WB3AYT at 

(215)-822-9076. 

AUSTIN TX 

AUG 14-16 

The Austin Amateur Radio 

Club and the Austin Repeater 

Organization will hold the ARRL-

approved VHF '81, a combina-

tion state convention of the 

Texas VHF FM Society and the 

second annual Super Central 

Texas Swapfest, on August 

14-16, 1981, at the Hilton Inn, 

Austin TX. Registration is $5.00 

in advance (August 1st deadline) 

or $6.00 at the door. Tickets are 

good for technical sessions, 

seminars, the swapfest, and 
more (all indoors and air-

conditioned). Other features in-

clude the hidden transmitter 

hunt, the Saturday night boat 

ride, and the Texas barbecue 

dinner, prizes, an ARRL forum, 

and  dealers.  Talk-in  on 

146.19/.79. For additional infor-

mation, contact VHF '81, PO 
Box 13473, Capitol Station, 

Austin TX 78711. 

OMAHA NE 
AUG 14-16 

Satellite Television Technolo-

gy will hold a Satellite Private 
Terminal Seminar on August 

14-16, 1981, in Omaha NE. In-

cluded will be more than 50 ex-

hibit booths with low-cost home 

satellite TV reception terminal 
equipment and systems. The 

seminar program will teach how 

to make this equipment function 

at peak performance at all 

times. Three lecture halls will be 
set up with test equipment and 

operating portions of systems 
where attendees can meet with 

experts and obtain information 

about their own installations. 

For more details on the program 

and registration, contact SPTS 

'81 Omaha, PO Box G, Arcadia 
OK 73007, or phone Rick Schner-

inger at (405)-396-2574. 

OAKLAND NJ 

AUG 15 

The Ramapo Mountain Ama-

teur Radio Club (WA2SNA) will 
hold its 5th annual flea market 
on August 15, 1981, at the Ameri-

can Legion Hall, 65 Oak Street, 
Oakland NJ, only 20 miles from 
the GW Bridge. Admission is 

$1.00: YLs and harmonics will be 

admitted free. Indoor tables are 
$6.50 and tailgating is $3.00. 

Door prizes will be awarded and 
refreshments will be available. 

Talk-in on 147.49/146.49 and 

146.52. For more information, 

contact  Walt  Zierenberg 

WD2AAI, 344 Union Avenue, 

Bloomingdale NJ 07403, or 

phone (201)-838-7565. 

HUNTSVILLE AL 

AUG 15-16 

The Huntsville Hamfest (for-

merly the North Alabama Ham-
fest) will be held on Saturday 

and Sunday, August 15-16, 1981, 

at the Von Braun Civic Center in 

Huntsville AL. There is no ad-

mission charge. There will be 
prizes, exhibits, forums, an air-

conditioned indoor flea market, 

and ladies' activities. Tours of 

the Alabama Space & Rocket 

Center are available for the fami-

ly. A limited number of camping 
sites with hookups are available 

at the VBCC on a first-come, 

first-served basis. Flea market 
tables are available for $3.00 per 
day. Talk-in on 3.965 and .34/.94. 

For more information write, 

Huntsville Hamfest, PO Box 

4563, Huntsville AL 35802. 

TACOMA WA 
AUG 15-16 

The Radio Club of Tacoma 
will hold its annual Hamfair on 

August 15-16, 1981, at Pacific 
Lutheran University in Tacoma, 

WA. Featured will be many out-
standing technical seminars, 

games and contests for all 

members of the family, a large 
flea market and commercial dis-

play area, dinner and after-din-

ner entertainment, and valuable 

door prizes. Trailer parking and 
lodging are available. For more 

details, contact Eva Anderson 

WB7ONS, 517 Berkeley Avenue 

West, Tacoma WA 98466, or 
phone (206)-564-8347. 

WARREN OH 

AUG 16 

The Warren Amateur Radio 

Association will hold its 24th 

hamfest on August 16, 1981, at 
the Kent State University 

branch, Warren OH. There will 
be six major prizes. For more in-

formation, write PO Box 809, 

Warren OH 44482 

HAMDEN CT 
AUG 16 

The 5th annual WELI/Hamden 
Radio Club Flea Market will be 

held on Sunday, August 16, 
1981, from 9:00 am to 5:00 pm at 
Radio Towers Park, Benham 

Street, Hamden CT. General ad-

mission is $1.00 and dealer's 
charge is $5.00 per space with 

room for one car. For further in-

formation or reservations, write 
Hamden Radio Club, 199 Way-

land Street, Hamden CT 06518, 

or call (203)-288-3765 after 5:00 

pm. 

LAFAYETTE IN 

AUG 16 

The Tippecanoe Amateur 

Radio Association will hold its 

12th annual hamfest on Sunday, 

August 16, 1981, at the Tip-

pecanoe County Fairgrounds, 

Teal Road and 18th Street, 

Lafayette IN. The grounds will 

open at 7:00 am and advance 
tickets are $3.00. Features will 

include a large flea market, 

manufacturers, dealers, fun, 
and prizes. Talk-in on 146.13/.73 

or 146.52. For advance tickets 
and additional information, 
send a check (payable to Lafay-

ette Hamfest) to J. B. VanSickle 

K9KRE, RR 1, Box 63, Westpoint 

IN 47992. 

WILMINGTON DE 
AUG 16 

The Sixth Annual New Del-

marva Hamfest will be held on 

Sunday, August 16, 1981, at 
Gloryland Park, Bear DE (5 miles 

south of Wilmington), from 8:00 

am to 4:00 pm. Admission is 

$2.25 in advance, $2.75 at the 

gate, and YL and jr. ops will be 

admitted free. Tailgating or 

table space under the pavilion is 

$3.50. There will be a limited 

supply of free tables, or bring 
your own. Refreshments will be 

available. First prize of an !corn 

IC-2A and many other prizes will 

be awarded. Talk-in on .52 and 
.13/.73. For map, info, or ad-

vance tickets, send an SASE to 

Stephen J. Momot K3HBP, 14 

Balsam Road, Wilmington DE 
19804. Make checks payable to 

Delmarva Hamfest, Inc. 

FARMINGTON ME 

AUG 22 

The Sandy River Amateur 

Radio Club/Somerset Amateur 

Radio Association Hamfest will 
be held on Saturday, August 22, 

1981, at the Farmington Fair-

grounds, Farmington ME. Ad-
mission is a $1.00 donation. 

Free camping will be available 

from 5:00 pm Friday until Sun-
day morning. Light refresh-

ments also will be available. 
Talk-in  on  146.37/.9 7, 

147.615/.015, or 146.52/.52. For 
additional information, send an 

SASE to Charles Stenger 

W1HTG, Box 111, East Dixfield 
ME 04227. 
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MARYSVILLE OH 
AUG 22-23 

The Union County Amateur 
Radio Club will hold its fifth an-
nual Hamf est-81 on August 

22-23, 1981, at the Union County 
Fairgrounds, Marysville (near 
Columbus) OH. Gates open until 
Sunday at 4:00 pm. Admission is 

$2.00 in advance and $3.00 at 
the gate. Children will be admit-

ted free. Featured on Saturday 
night will be movies, popcorn, 

round and square dancing to a 
live band, and overnight camp-

ing with hookups, all free. Food 
will be available all night with a 
big country breakfast starting at 
3:00 am. On Sunday there will be 
forums, door prizes, and meet-
ings. There will be no extra 
charge for sellers at the flea 
market which opens at 4:00 pm 
on Saturday and 6:00 am on Sun-
day. Talk-in on 147.99/.39 and 
.52. For more information, write 
Union County Amateur Radio 
Club, 13613 US 36, Marysville 
OH 43040. 

ST. CHARLES IL 
AUG 23 

The Fox River Radio League 
will host the 1981 Illinois State 

ARRL Convention in conjunc-
tion with its annual hamfest, all 
to be held on Sunday, August 23, 
1981. from 8:00 am to 4:00 pm at 
the Kane County Fairgrounds in 
St. Charles IL. The Convention 
program features forums on an-
tennas, DX, and ARRL opera-
tions. There will also be several 
contests and demonstrations of 
amateur radio communications 
modes. Advance tickets are 
$1.50 and $2.00 at the gate. Talk-
in on 146.940. For advanced 
tickets, send an SASE to Jerry 
Frieders W9ZGP, 1501 Molitor 
Road, Aurora IL 60505. Commer-
cial exhibitors should contact 
Mike Pittard KA9EVT at (312)-
896-7383. 

WENTZVILLE MO 
AUG 23 

The Saint Charles Amateur 
Radio Club, Inc., will hold Ham-
fest '81 on August 23, 1981, at 
the Wentzville Community Cen-
ter, West Main Street, Wentzville 
MO. Advance tickets are $1.00 
each or 4 for $3.00: at the door 
tickets are $1.50 each or 4 for 
$5.00. Parking is $1.00 per car 
(no camping on hamfest site). 
Featured will be a reserved flea 

market for amateurs, a free gen-
eral flea market area, free bingo, 
a cake walk, refreshments, and 
prizes (including a first prize of a 
Kenwood TS-130S transceiver). 
Free doughnuts and coffee will 
be available to the early birds. 
Talk-in on .07/.67 and .52. For in-
formation on motels, tickets, 
displays, prize lists, camping, 
etc., write Bill Graham WBOZEH, 
215 Bermuda, O'Fallon MO 
63366. 

BLUEFIELD WV 
AUG 23 

The East River Amateur Radio 
Club, Inc., will hold the Bluefield 
Hamfest '81 on Sunday, August 
23, 1981, at the Brushfork Ar-
mory/Civic Center located on US 

52, one mile north of Bluefield 
WV. Admission is $2.00 in ad-
vance and $3.00 at the gate, and 
includes a prize ticket. Tail-

gaters are $2.00 each and tables 
are $5.00 each (3 or more are 
$4.00 each). There will be food, 
dealers, a flea market, forums. 
and entertainment. Talk-in on 
.89/.49 and .52/.52. For more in-
formation, write Bluefield Ham-
fest '81, 2113 Hemlock Hill, 
Bluefield WV 24701. 

WIN A FREE BOOK! 

We are reviving the "Circuits2" feature in 73. Just send in 
your favorite circuit, along with a brief description of its 

operation or intended use. (Make sure that it works!) If we 
print it, you'll get your choice of a book from our Radio Book-
shop. Be sure to include your book choice with your circuit. 

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 subscription 

this publication 
is available in 
microform 

lAb 
OrA.4 

University Microfilms International 

300 North Zeeb Road  18 Bedford Row 
Dept. P.R.  Dept. P.R. 
Ann Arbor, MI 48106  London, WC1R 4EJ 
U.S.A.  England 

ANT-1, SCANNER BEAM 

$44.95 plus $4 shipping 

DES MOINES IA 
AUG 23 

The Iowa 75-Meter Net will 

hold a picnic and swapfest on 
Sunday, August 23, 1981, at Ew-
ing Park in southeast Des 

Moines IA. A potluck meal will 
start at 12:00 noon and a pro-
gram (including prizes) will 
follow. Talk-in on .34/.94. For fur-

t her information. contact 
Lovelle Pedersen WIFAJFF, Net 
Secretary, 2327 W. Reinbeck 
Road, Hudson IA 50643. 

TIOGA COUNTY PA 
AUG 29 

The Tioga County Amateur 
Radio Club will hold its 5th an-
nual hamfest on Saturday, Aug-
ust 29, 1981, from 8:00 am to 4:00 
pm, at the Tioga County Fair-
grounds just off Rte. 6, between 
Wellsboro and Mansfield PA. 
There will be a free outdoor flea 
market and inside space will be 
available. Registration is $3.00. 
Features will include prizes, 
demonstrations, and food. 
Pennsylvania's Grand Canyon is 
nearby. Talk-in on 146.19/.79 and 
.52. For more information, write 
PO Box 56, Mansfield PA 16933. 

SCANNERS 
Hear 
Distant 

Signals 
Up to 8dB gain 

1 08 51 2 MHz 

You are invited 
...to join a small but growing group 
of enthusiasts who have discovered 
the products, services and educa-
tional benefits available within the 
customer  services  program  of 
Grove Enterprises, Inc. Your asso-
ciation with us does not end with a 
product purchase - it really just 
begins... 

To order write Grove Enterprises. Dept C 
Brasstown. North Carolina 28902: better yet. 
call us toll free at 1100-438-8155 and we will 
rush your order to you within 24 hours. 

Let us send you our catalog. 

G R O V E 
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SEWELL NJ 

AUG 30 

The Gloucester County Ama-

teur Radio Club will hold the 

GCARC Hamfest on August 30, 

1981, from 8:00 am to 3:00 pm 
(7:00 am for tailgaters and 

dealers) at the Gloucester Coun-

ty College, Tanyard Road, Sew-

ell NJ. Admission is $2.00 in ad-
vance and $2.50 at the door. 

Tailgaters' and dealers' charge 

is $6.00 (which includes one free 
admission). Refreshments and 

free parking will be available. 

Features will include seminars, 
prizes, contests, and speakers 

Dale Smith, from the ARRL, and 

Miles (Brownie) Brown W2PAU, 

an RCA antenna expert. FCC ex-

ams will be given from Tech 
through Advanced. Talk-in on 

146.52 and 147.78/.18. For more 
information and reservations, 

send an SASE to GCARC Ham-

fest Committee, PO Box 370, Pit-

man NJ 08071, or phone (609)-

456-0500 or (609)-338-4841 days 

or (609)-629-2064 evenings. 

LA PORTE IN 
AUG 30 

The La Porte and Michigan 

City Amateur Radio Clubs will 
hold their annual La Porte Coun-

ty Hamfest on Sunday, August 

30, 1981, rain or shine, at the 

County Fairgrounds on High-

way 2, west of La Porte IN (50 
miles SE of Chicago). There will 

be an outdoor paved flea market 
area, indoor tables at $1.00 

each, a satellite TV demonstra-

tion, and overnight trailer park-

ing for early birds. Advance 
tickets are $2.00. For reserva-

tions or information, send an 

SASE to PO Box 30, La Porte IN 

46350. 

GEORGETOWN IL 

SEP 5-6 

The IIliana Repeater System 

will hold the 12th annual Dan-
ville Area Hamfest on Septem-

ber 5-6, 1981, at the Georgetown 
Fairgrounds, Georgetown IL. 
The gates will open at 6:30 am. 

Tickets are $1.50 in advance and 

$2.00 at the gate. There will be a 

flea market, forums, family en-

tertainment, many prizes (in-

cluding a Santec synthesized 
hand-held), and free parking. 

Talk-in on 146.22/.82 and 146.52. 

For more information or ad-
vance tickets, contact Lowell 
Wells WD9AFG, Hamfest Chair-
man, RR 3, Box 215, Danville IL 

61832, or phone (217)-759-7560. 

BLOOMINGTON IN 

SEP 6 

The Bloomington Area ama-

teur radio hams will hold their 

4th annual Hoosier Backyard 

Hamfest on Sunday, September 
6, 1981, rain or shine, from 7:00 
am until 5:00 pm at 2335 Vernal 
Pike, Bloomington IN. Admis-

sion is $2.00. Features will in-

clude door prizes, a swap 'n 
shop, vendors, free setups, bal-

loon rides, a 50/50 drawing, re-
freshments, ATV demonstra-
tions, and an Aptron ATV con-

verter as the grand prize. Talk-

in on 147.78/.18, 146.04/.64, or 
223.26/224.86. For further infor-

mation, contact Bob Myers 

K9KTH at 2335 Vernal Pike, 

Bloomington  IN,  or  call 

(812)-332-2433. 

AUGUSTA NJ 

SEP 12 

The Sussex County Amateur 

Radio Club will hold its third an-

nual SCARC '81 hamfest on Sat-
urday. September 12, 1981, from 

8:00 am to 3:00 pm at the Sussex 
County Farm and Horse Show 

grounds. Plains Road off Rte. 
206. Augusta NJ. Pre-registra-

tion for outdoor flea-market sell-

ers is $4.00; at the gate. $5.00. 

Pre-registration for indoor flea. 

market sellers is $5.00; at the 

gate. $6.00. Other registration is 
$2.00. There will be door prizes 

and plenty of free parking. Talk. 

in on 147.90/.30 and 146.52. For 
additional information or pre-

registration, write Sussex Coun-
ty Amateur Radio Club, PO Box 

11, Newton NJ 07860, or Lloyd 

Buchholtz WA2LHX. 10 Black 

Oak Drive, Vernon NJ 07462. 

GAITHERSBURG MD 

SEP 13 

The Foundation for Amateur 

Radio, with the support of more 

than 50 affiliated clubs in the 
greater Washington-Baltimore 

areas, will hold the Gaithers-
burg Hamfest on Sunday, Sep-
tember 13, at the Montgomery 

County Fairgrounds, Gaithers-

burg MD. Gates open at 8:00 am; 
setup and talk-in begin at 6:00 
am. Events featured include 

commercial exhibits, indoor flea 

market, tailgating, and ladies' 

activities. Admission is $3.00 at 

the gate; children under 12 ad-
mitted free. For further informa-

tion, write Foundation for 
Amateur Radio, PO Box 523, 
Bowie MD 20715, or contact 
Stuart Meyer W2GHK, hamfest 
chairman, 2417 Newton Street, 

Vienna VA 22180; (703)-525-6286 

(office) or 281-3806 (home). 

KEW GARDENS NY 

SEP 13 

The Hall of Science Amateur 

Radio Club will hold its annual 

electronic hamfest on Sunday, 

September 13, 1981, from 9:00 

am to 4:00 pm, at the municipal 

parking lot, 80-25 126th street, 
Kew Gardens, Queens NY. Fea-

tured will be free parking, door 
prizes, refreshments, a raffle, 
and an auction. Sellers' spaces 

are $3.00; buyers' admission is 
$1.00. Talk-in on .52. For addi-

tional info, contact Tom Doyle 
KA2DTB at (212)-351-6354 (days). 

PORT JEFFERSON LI NY 

SEP 13 

The Suffolk County Radio 
Club will hold its ARRL-sup-

ported 4th annual Electronic 

Flea Market on Sunday, Septem-

ber 13, 1981, with a rain date of 
September 20, 1981. The site is 
the Odd Fellows Hall, Jane Bou-

levard, Port Jefferson LI NY. 

Walk-ins will be $1.50 and sell-

ers will be $3.00. There will not 
be any charge for XYLs and har-

monics of attending hams. 
Gates will open at 7:00 am. Bar-

gains, prizes, food, and hamship 
will be available. Talk-in on .52, 

.94, and 223.50. For more infor-

mation, contact Floyd Davis at 
(516)-234-9376. 

TIVERTON RI 

SEP 13 

The Bristol County Amateur 

Radio Association will hold its 

annual indoor/outdoor flea mar-

ket on September 13, 1981, from 

12:00 noon to 4:00 pm at the 

VFW hall in Tiverton RI. Admis-
sion is $1.00 and flea market 

spaces are $6.50. Door prizes 
will be drawn. Talk-in on 

147.63/.03 and .52. For maps, 

send an SASE to Ann M. Carro 
KA1DNB, 652 Old Colony Ter-

race, Tiverton RI 02878. 

FINDLAY OH 

SEP 13 

The Findlay Hamfest will be 

held on Sunday, September 13, 
1981, at the Hancock Recrea-

tional Center, just east of 1-75 ex-
it 161, on the north edge of 

Findlay, 40 miles south of Tole-

do. Tickets are $2.00 in advance 
and $2.50 at the gate. Tables are 

$2.50 per half. Setups on Satur-
day are from 5:00 pm to 9:00 pm 

and on Sunday at 6:00 am. Major 
prizes include a deluxe low-band 

rig, two hand-helds, a memory 

keyer. and more. For tickets, in-

formation, or reservations, send 

an SASE to PO Box 587, Findlay 
OH 45840 

HAMBURG NY 

SEP 18 

The 10th annual Ham-O-Rama 

'81 will be held on Friday and 

Saturday, September 18-19, 

1981, from 7:00 am to 5:00 pm at 

the Erie County Fairgrounds 

near Buffalo NY. Advance tick-

ets (deadline: September 4th) 
are $3.00 and tickets at the gate 

will be $4.00. Children under 12 
will be admitted free. The out-

side flea market is $2.00 per 
space and the inside flea market 

is $7.00 per space. Features will 

include new equipment dis-
plays, computers, technical pro-

grams, ladies  programs, and 

valuable awards. Talk-in on 

146.31/.91. For advance tickets, 

send an SASE to David G. Baco 

WA2TVT, 130 Vegola Avenue, 

Cheektowaga NY 14225. 

GRAND RAPIDS MI 
SEP 19 

The Grand Rapids Amateur 
Radio Association will hold its 
annual Swap and Shop on Satur-

day. September 19, at the fair-

grounds in Hudsonville MI. 

There will be door prizes, deal-
ers, an indoor swap area, and an 

outdoor trunk swap area. Gates 
will open at 8:00 am for both 

swappers and the public. Talk-in 

on 146.16/.76. For more informa-
tion, write Grand Rapids Ama-

teur Radio Association, Inc., PO 
Box 1248, Grand Rapids MI 
49501. 

GRAYSLAKE IL 

SEP 19-20 

The Chicago FM Club will 
hold Radio Expo '81 on Septem-

ber 19-20, 1981. at the Lake 

County Fairgrounds, Rtes. 45 
and 120. Grayslake IL, about 30 

minutes north of Chicago and 45 

minutes south of Milwaukee. 

The flea market is open from 
6:00 am to to 6:00 pm and the ex-
hibits are open from 9:00 am to 

9:00 pm on both days, rain or 
shine. Tickets, good for both 

days, are $3.00 in advance and 
$4.00 at the gate. Features in-

clude seminars, a ladies' pro-

gram, prizes, free parking, a new 

camping site with hookups, 
commercial ham and computer 
displays, and full food services. 

Bring your own tables and 

chairs to the indoor and outdoor 

flea market (or even tailgate). 
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Space is free with a gate ticket. 
Talk-in on 146.16/.76, 146.52, and 
222.5/224.10. For more informa-
tion, call (312)-BST-EXPO. For 
advance tickets, send a #10 
SASE to Box 1532, Evanston IL 
60204 

PEORIA IL 
SEP 19-20 

The Peoria Area Amateur 
Radio Club will hold the Peoria 
Superfest '81 on Saturday and 
Sunday, September 19-20, 1981, 
at the Exposition Gardens, W. 
Northmoor Road, Peoria IL. 
Gate opens at 6:00 am; commer-

cial building at 9:00 am. Activi-
ties include forums, amateur 
and computer product displays, 
a flea market, ladies' programs, 
and children's activities. Full 
camping facilities are available. 
Talk-in on 146.16/.76. For more 
information, contact Charles W. 
Kuhn WD9EGW, 7005 N. Tobi 

Lane, Peoria IL 61614. 

NEWTOWN CT 
SEP 20 

The Candlewood Amateur 
Radio Association's flea market 
and auction will be held on Sun-
day. September 20, at the Essex 
House, Rte. 6 in Newtown CT, 
Exit 8 off 1-84, from 10:00 am to 
4:00 pm. Admission is $1.00; 
tables are $6.00. Activities in-
clude door prizes, a raffle, 
dealers, and a magic show for 
the kids. Talk-in on 147.72/.12. 
For more information, contact 
George WB2THN at (914)-533-
2758 or Ken KA1GDS at (203)-
744-6953. 

ROSS OH 
SEP 20 

The Greater Cincinnati Ama-
teur Radio Association, Inc., will 
hold its annual Cincinnati Ham-
fest on Sunday, September 20. 
1981. at Stricker's Grove on Ohio 
State Rte. 128, one mile west of 
Ross (Venice) OH. There will be 
exhibits, 10 major prizes, food. 
and refreshments available. 
Activities include a flea market 
with radio-related products only, 
a transmitter hunt, entertain-
ment, and an air show. Admis-
sion is $4.00. For further infor-
mation, contact Lillian B. Abbott 
K8CKI, 1424 Main Street, Cincin-
nati OH 45210. 

MT. CLEMENS MI 
SEP 20 

The L'Anse Creuse Amateur 
Radio Club will hold its 9th an-
nual Swap and Shop on Sunday, 
September 20, 1981, from 9:00 

am to 3:00 pm at the L'Anse 

Creuse High School, Mt. Clem-
ens MI. Take 1-94 east-bound to 
the Metropolitan Parkway exit, 
then the Metropolitan Parkway 
to Crocker, go left on Crocker to 
Reimold and then right on 
Reimold to the last school, 
L'Anse Creuse High School. Ad-
mission is $2.00 at the door or 
$1.00 in advance. There will be 
FCC representatives and a test 
equipment table. There will be 
plenty of food and parking, plus 
hourly prize drawings. Prizes in-
clude a first prize of $250, a sec-
ond prize of $100, and third prize 
of $50. Talk-in on 147.69/.09 and 
146.52. For more information, 
send an SASE to Mike Corcoran 
N8CEN, 650 Chippewa, Mt. 
Clemens MI 48043. 

AUGUSTA GA 
SEP 20 

The Augusta Amateur Radio 
Club will hold its annual hamfest 
on Sunday, September 20, at the 
Julian Smith Casino in Augusta 
GA. Tickets are $1.00 each; tail-
g at ers, $3.00. Open at 9:00 am, ev-
erything is indoors except the 
flea market. There will be door 
prizes, a grand prize drawing at 
aoo pm, bingo, and refresh-
ments. Talk-in on 146.34/.94. For 
more information, contact Diane 
Miller WB4YHT at (404)860-3700. 

ELMIRA NY 
SEP 26 

The Elmira Amateur Radio As-
sociation will hold the sixth an-
nual Elmira International Ham-
fest on Saturday. September 26, 
1981, at the Chemung County 
Fairgrounds. Gates will open at 
8:00 am. Tickets are $2.00 in ad-
vance and $3.00 at the gate. Fea-
tures will include a free flea 
market, tech talks, and dealer 
displays. Food will be available 
and door prizes will be awarded. 
The grand prize will be three 
items: an Icom IC-255A, an Icom 
1C-2AT, and an Avanti mobile an-
tenna. A shuttle service from the 
Chemung County Airport will be 
provided for fly-ins who bring an 
HT. Talk-in on 147.96/.36, 146.10/ 
.70, and 146.52/.52. For more in-
formation and/or tickets, con-
tact John Breese WA2FJM, 340 
West Avenue, Horseheads NY 
14845. 

LOUISVILLE KY 
SEP 26-27 

The eleventh annual Greater 
Louisville Hamfest and the 1981 
Great Lakes Division Conven-

tion will be held on September 
26-27, 1981, at the East Hall of 
the Kentucky Fair and Exposi-
tion Center in Louisville KY. 
There will be a large indoor ex-
hibitors' area and flea market, 
completely air-conditioned. For 
more information, write The 
Greater Louisville Hamfest, PO 
Box 34444, Louisville KY 40232, 

or phone (502)-634-0619. 

VIRGINIA BEACH VA 
SEP 26-27 

The 6th annual Tidewater 
Hamfest-Computer Show and 
ARRL Roanoke Division Con-
vention will be held in the Virgin-
ia Beach Pavilion on September 
26-27, 1981. Featured will be 
ARRL, traffic, and DX forums 
and XYL free bingo. FCC license 
exams will be given to those 
sending a form 610 request in 
advance. Free transportation to 
the oceanfront will be provided 
for the Neptune Festival. Admis-
sion is $3.50. There will be an ad-
vance ticket drawing for a hand-
held FM transceiver. Flea mar-
ket tables are $5.00 for one day 
or $7.00 for both days. For 
tickets and information, write 
TRC, PO Box 7101, Portsmouth 
VA 23707, or phone (804)-
587-1695. 

GAINESVILLE GA 

SEP 27 

The 8th annual Lanierland 
ARC Hamfest will be held on 
September 27, 1981, beginning 
at 9:00 am in the Holiday Hall at 

the Holiday Inn, Gainesville GA. 
Doors will open at 8:00 am for 
dealer setups, and free tables 
and an inside display area will 
be provided. A large parking lot 
will be available for the flea 
market, and all activities and 
facilities will be free to all. A 
boat anchor auction and prize 
drawings will be featured. Prize 
tickets are $1.00 each or 6 for 
$5.00. Food will be available 
next door. Talk-in on 146.07/.67. 
For more information and free 
dealer space reservations, con-
tact Paul Watkins W4FDK, Rte. 
11, Box 536, Gainesville GA 
30501, or phone (404)-536-8280. 

GRASS VALLEY CA 
SEP 27 

The Golden Empire Flying 
Club and Radio Systems Tech-
nology are pleased to announce 
the annual fly-in and avionics 
swap meet to be held at the 

Nevada County (CA) Airpark on 
Sunday, September 27, 1981. The 
pilot of any antique or home-
built aircraft will receive a free 
"miner's lunch" and a beverage 
of the pilot's choice. Pastries, 
bratwurst, and hot dogs will be 
available also. The swap meet 
will be free. Table space is 
limited and it is first-come, first-
served. This is the only swap 
meet in the country to feature 
the trading of used avionics 
products. Pilots are reminded 
that Nevada County Airport is 

considered a mountain strip, 
and are advised to check density 
altitude. For more information, 
contact Golden Empire Flying 
Club, PO Box 375, Grass Valley 
CA 95945. 

BEREA OH 
SEP 27 

The 7th annual Cleveland 
hamfest will be held on Sunday. 
September 27, 1981, at the 
Cuyahoga County Fairgrounds, 
Berea OH, from 0800 to 1500. Ex-
hibitors' 8-foot spaces are 
$25.00 (which includes a table). 
Also, power is available if re-
quested in advance. For more in-
formation, write Cleveland Ham-
fest Association, Box 27211, 
Cleveland OH 44127. 

ADRIAN MI 
SEP 27 

The Adrian Amateur Radio 
Club will hold its hamfest on 
September 27, 1981, at the 
Lenawee County Fairgrounds, 
Adrian MI, from 8:00 am to 3:00 
pm. There will be prizes, games, 
and programs. Limited tables 
available and inside space avail-
able for your table. Tickets are 
$1.50 in advance; $2.00 at the 
door. Talk-in on 146.31/.91 and 
.52. For tickets, tables, and in-
formation, contact the Adrian 
Amateur Radio Club, Inc., PO 
Box 26, Adrian MI 49221. Tables 
reserved by check no later that 
September 20. 

NEW LONDON NH 
SEP 27 

The 5th annual Connecticut 
Valley FM Association hamfest/ 
flea market will be held on Sun-
day, September 27, 1981, from 
9:00 am to 5:00 pm at the King 
Ridge Ski Area, New London 
NH. Adult admission will be 
$1.00 and flea market setup will 
be $5.00. Children under 16 will 
be admitted free. The food con-
cession will be by King Ridge. 
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NEW PRODUCTS 
STANDARD KEYBOARD 
CATALOG AVAILABLE 

A 24-page catalog of standard 
keyboards is now available from 
George Risk Industries, Inc. Bul-
letin KB-20 includes data on the 
company's Model 753, 756, and 
771 standard keyboards, plus a 
variety of new models ranging 
from 10 to 98 keys. Featured are 
the new process control key-
board with serial I/O for in-
dustrial control system applica-
tions, user-programmable ASCII 
keypads, and a full complement 
of keyboard enclosures and ac-
cessories. Off-the-shelf models 
include low-cost units for hob-
by/educational use and key-
boards suitable for a variety of 
prototype, limited production, 
and specialized applications. 
Ruggedized versions for heavy-
duty industrial and military ap-
plications are also offered. 

Free copies may be requested 
from George Risk Industries, 
Inc., GRI Plaza, Kimball NE 
69145; (800)-445-5218. Reader 
Service number 482. 

LOW-COST DATA TERMINAL 
INCLUDES COLOR GRAPHICS 

A microprocessor-controlled, 
interactive data terminal with 
color graphics, reverse video, 
programmable and resident 
character sets, selectable baud 
rates and data formats and a 
light-touch, flexible-membrane 
keyboard with finger positioning 
overlay and aural feedback has 

been introduced by RCA Micro-
Computer Products. 
This professional quality ter-

minal is suitable for a wide vari-
ety of applications requiring in-
teractive communication be-
tween computer and user. Mi-
croprocessor intelligence and 
LSI video control circuits bring 
performance, features, and flex-
ibility at low cost. 
This versatile terminal can be 

interconnected with standard 
RS232 modems for communica-
tion across telephone lines. The 
VP-3301 is compatible with most 
time-sharing and data-base 
computer networks. 
The character display format, 

40 characters by 24 lines or 20 
characters by 12 lines, is soft-
ware selectable. Each character 
or all characters may be dis-
played in one of eight colors (or 
gray scales on a B/W display). 
The display background may be 
one of eight colors (or gray 
scales on a B/W display). There 
are 125 resident displayable 
characters or you can define 
your own characters—Greek 
letters and other foreign alpha-
bets, graphic symbols, large 
graphics building blocks, play-
ing card suits, unique character 
fonts, and "little green men." 
The reverse video feature cre-
ates visual emphasis on single 
or multiple characters, words, or 
lines. 

The terminal communica-
tions interface is industry stan-
dard asynchronous RS232C or 

20-mA current loop with six 
switch-selectable baud rates. 
Switch-selectable configuration 
control includes line/local, up-
per case only, full/half duplex, 
data word formatting, plus two 
control code options. A built-in 
tone generator, used for aural 
keypress feedback, can be pro-
grammed for end-of-line bell, er-
ror messages, or even music. 
The terminal utilizes modern 

flexible-membrane keyswitches 
with a light positive activation 
pressure. Contact life is rated at 
greater than five million opera-
tions. A finger-positioning over-
lay combined with the positive 
keypress action gives good op-
erator "feel." The unitized key-
board surface, impervious to liq-
uids or dust particles, combined 
with high-noise-immunity CMOS 
circuitry, make this unit par-
ticularly suitable for use in 
hostile environments. 
The base-band video output 

can be directly connected to a 
525-line color or black-and-white 
video monitor or with an rf mod-
ulator to a standard color or 
black-and-white TV set. A wall-
receptacle-type power supply is 
included. 
For more information, con-

tact RCA MicroComputer Prod-
ucts, New Holland Avenue, Lan-
caster PA 17604; (717)-397-7661. 
Reader Service number 485. 

DOW-KEY'S 
HIGH-FREQUENCY 
TRANSFER RELAY 

The Dow-Key Division of 
Kilovac corporation has an-
nounced the availability of a 
new high-frequency transfer 
relay. The Model 412 has four 
type N female connectors and 
carries up to 1000 Watts (CW) at 

GRI's new keyboard catalog. 

dc and 150 Watts at 4.2 GHz. The 
Model 412 is available in latch-
ing and non-latching versions, 
each with optional form "C" in-
dicator circuit contacts. 

The Model 412 has excellent 
rf characteristics: Minimum iso-
lation at 1 GHz is — 85 dB and at 
4.2 GHz is — 70 dB. Vswr is less 
than 1.1 at 1 GHz and 1.25 at 4.2 
GHz. Insertion loss is — .15 dB 
maximum at 1 GHz and — .25 dB 
at 4.2 GHz. The relay was devel-
oped for use in Microwave sys-
tems to 4.2 GHz. It is ideally suit-
ed for transmit/receive switch-
ing between an antenna and a 
dummy load. The relay may also 
be used to bypass or insert a cir-
cuit element. 
For further information, con-

RCA's VP-3301 data terminal. 
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tact Kilovac Corporation, PO 

Box 4422, Santa Barbara CA 

93103: (805)-684-4560. Reader 

Service number 487. 

EZ CORD CONTROLTm 

Colton Creators, Inc., has 

developed a new product called 
the EZ Cord ControlTm. The 

patented new product provides 

an excellent means of holding 
and dispensing  extension 

cords, coax, twin-lead, and all 

the other types of cable that 
have a way of accumulating in a 

ham shack. This cable organizer 

is available in three different 
sizes. 
For more information, con-

tact Colton Creators, Inc., 216 

East Second Street, Mineola NY 

11501. Reader Service Number 

484. 

TRI-EX ROTATING TOWER 

A new 120-foot guyed rotating 

tower has been released by the 

Tri-Ex Tower Corporation. This 

tower should be of special in-

terest to contesters and other 

hams who wish to mount yagi 

arrays in various configurations 

on the sides of the tower. With 

this tower, though, these side-

mounted antennas can be rotat-
ed in any direction just by turn-

ing the tower. 

Despite its 120-foot height, 

the tower turns easily by hand, 
although it is more conveniently 

rotated by a motorized rotator. 

The rotator mechanism is mount-

ed inside the tower at its base 
where it is easily accessible and 

is completely enclosed for 
weather protection, reliability, 

and safety. There are no ex-

posed chain drives or gears 
which could be a safety hazard 

to people who enter the tower-

site area. 

Ball-bearing-type guy attach-

ment rings are at the 30', 70', and 
110' tower levels. A mast may be 

inserted at the top of the tower 
for additional antennas which 

can be rotated independently of 

the tower and its side-mounted 

antennas. 

For more information, con-

Faxscan's BP 3. 

tact Tri-Ex Tower Corporation, 

7182 Rasmussen Avenue, Visa-

lia CA 93291. Reader Service 
number 488. 

FAXSCAN'S MODEL 

BP 3 BEEPER 

Faxscan In., has announced 

their Model BP-3, representing 

the int'oductipn of a new con-

cept for amateur radio operating 

ease. The BP-3 is based on the 
idea used for years in commer-
cial, military, and space com-

muntations. it provides a gen-

tle beep at the beginning and 
end of each transmission by 
sersing the voltage on the PTT 

The EZ Cord Control Trt-Ex's rotatinc *ower 
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line. Further, to differentiate be-

tween transmit and receive, the 

transmit tone has a higher fre-

quency. 

The purpose of the unit is to 
encourage a more natural con-
versation by eliminating the 

need to say "over" after each 

transmission. Under noisy or 

crowded conditions, the BP-3 
virtually eliminates talk-over. 

The unit can be directly inter-

faced to almost all modern gear. 

The only basic requirement is 
that the transmitter be keyed by 
grounding the PTT line and that 
the voltage at that point not ex-

ceed 24 V dc nor the current ex-

ceed 100 mA. 

The construction is entirely 

solid state, with CMOS circuitry 

used to provide a unit that is vir-

tually rf-proof. Current re-

quirements are so low that a 
single 9-V battery (not supplied) 

will power the unit for up to one 
full year. 

The BP-3 is perfect for use 
during nets or emergencies, or 

under noisy conditions. It is also 
great for VHF/UHF operation 

and makes a perfect repeater 
accessory. 

The unit is available as 

"board-only" or encased. Both 
are fully assembled and tested. 

The "board-only" version, a 

mere 2" x 2", allows for custom 
installation. 

The encased version comes 

complete with standard 4-pin 

microphone connectors, shield-

ed cabling, and all interface wir-

ing completed. It is designed for 

use with rigs using the standard 
4-pin connector but instructions 
are enclosed to modify it for use 

with most modern gear. The unit 

is mounted in a "Faxscan gray" 

cast aluminum enclosure mea-

suring 2-3/8" x 4-3/8" x 1-7/32" 

(W, D, H). Connection to most 

rigs involves plugging the mike 

into the BP-3 and the BP-3 into 
your rig's mike connector. Oper-

ation is totally automatic. 

For more information, con-

tact Faxscan, Inc., 3148 Dorf 

Drive, Dayton OH 454/8. Reader 
Service number 483. 

MODEL SDI-1150 SLIDE MOUNT 

The new Model SDI-1150, 
quick-connection slide mount 

being introduced by Scientific 
Dimensions, Inc., will discon-

nect ten circuit leads plus coax. 

Designed for use with mobile 

two-way radios through the UHF 

band, this product will handle 

six more accessory leads than 
the Model SDI-1050 (which dis-

connects four circuit leads plus 

coax). The model SDI-1050 has 

been reliably used in the mobile 

two-way market for over five 

years. 

The theft prevention and radio 

switching capabilities of the 

Scientific Dimensions line of 
quick-connection slide mounts 

have been applied to uses in 
construction, trucking, oil and 

gas, small service business, am-

ateur radio, and utilities. The 

patented product line is sold to 

Motorola, General Electric, and 
professional land-mobile radio 

dealers nationwide. 

For more information, con-

tact Scientific Dimensions, Inc., 
PO Box 26867, Albuquerque NM 
87125. Reader Service number 
481. 

HY-GAIN'S NEW 

DOUBLE ZEPP ANTENNA 

Telex Communications' new 
V-2 antenna is a 2-meter extend-

ed double zepp vertical con-

sisting of two stacked 5/8-wave 

sections decoupled inside the 

antenna for complete weather-
proof ing. The decoupling 

system allows no rf on the coax 
feedline. The V-2 is a complete 

antenna that is easy to assem-

ble and will mount on any mast 

up to 2" (50.8 mm) in diameter. 

Two sets of 1/4-wave radials 

and a centered feedpoint pro-

duce an excellent radiation pat-

tern that is very close to the 
horizon with a minimum of pow-
er loss into the sky. Radiation 
pattern testing was achieved on 

a ground-reflection range de-

signed according to IEEE stan-

dard 149-1979; the test results of 

the V-2 and various competitive 

products are available from 

Telex/Hy-Gain. 

The V-2 is designed to operate 
from 138 MHz through 174 MHz, 

obtains a vswr of less than 1.5:1 
at resonance, and has a 2:1 vswr 

bandwidth of at least 7 MHz. The 
antenna's isolation from the 
supporting mast is 20 dB mini-
mum. 

For more information, con-

tact Hy-Gain, a division of Telex 

Communications, 9600 Aldrich 
Ave. So., Minneapolis MN 55420. 

Reader Service number 486. 

Scientific Dimensions' Model SDI-1150 slide mount. 
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There has 
never been 
a better 
time to 
subscribe 
to 73. 
Olw&rfo 

See page 117 

HF5V-III from page 34 

best. To tune the HF5V-III, 
you simply loosen a wing-
nut and slide the loading 
coil up or down. There are 
separate loading coils for 
80 and 40, and adjustment 
of these coils has a negligi-
ble effect on the resonance 
point on 20, 15, and 10. Use 
a waterproof marker to 
mark the position of the 
bottom of the coil for the 
phone and CW segments 
and you'll be able to read-
just the antenna without 
even getting near your swr 
meter! 
The other reason I chose 

the HF5V-I I I is the obvious 
care that went into its de-
sign and engineering. But-
ternut designed this anten-
na to be as efficient as pos-
sible on each band. The fol-
lowing theory of operation 
is excerpted from the in-
struction manual. 
"The HF5V-III operates 

as a slightly extended quar-

ter-wave radiator on 15 
meters, using a quarter-
wave decoupling stub to 
isolate the upper sections 
of the antenna from the 
first quarter-wavelength of 
that band. On 20 meters, 
the entire radiator is active 
and functions as a 3/8-wave 
resonant vertical having 
much higher radiation resis-
tance than conventional or 
trapped antennas with 
heights of one-quarter 
wavelength or less. On 10 
meters, the HF5V-III oper-
ates as a 3/4-wave radiator 
with considerably greater 
efficiency than quarter-
wave types. On 40 and 80/ 
75 meters, the appropriate 
resonator circuits provide 
the inductive reactance re-
quired for resonance in con-
junction with a slight top 
loading effect from the 
15-meter decoupling stub. 
The L/C ratios of the 40- and 
80/75-meter resonator cir-
cuits also determine reso-
nance on 20 and 10 meters. 

Because of the higher than 
normal 20-meter radiation 
resistance, the feedpoint 
impedance on that band is 
in the neighborhood of 100 
Ohms in a typical installa-
tion. Therefore, a quarter-
wave matching section of 
75-Ohm line is used as a 
transformer for the 50-Ohm 
impedance of the main 
transmission line. This 
matching section has no ap-
preciable effect on opera-
tion on other bands." 

Power rating is two kW 
PEP on 40 through 10 me-
ters, and 1.2 kW PEP on 80 
and 75 meters. Bandwidth is 
quite good, covering the en-
tire 40-, 20-, 1 5-, and 
10-meter bands and approx-
imately 100 kHz on 80 
meters. With the optional 
160-meter attachment, 
bandwidth is considerably 
narrowed on 80 and 40 but 
still covers the entire 20-, 
15-, and 10-meter bands. 
Wind load is 1.5 square 
feet; overall height is 26 
feet. Shipping weight 
comes in at 12 pounds, and 
DXpeditioners may be inter-
ested in the special version 
that allows the antenna to 
be packed in a relatively 
small package, with no 
change in operating charac-
teristics. 

Installation 

Both roof and ground 
mounting are straightfor-
ward and uncomplicated. It 
takes less than two hours 
working at a leisurely pace 
to assemble a Butternut 
HF5V-III. The parts fit well 
and needed no remedial  Conclusion 
hacking or drilling. Both an-  The HF5V-III goes to-
tennas I built required no  gether easily and is definite-
adjustment beyond setting  ly one of the best of its 
the 80- and 40-meter coils  breed. A vertical antenna is 
for the desired portion of  no match for a rhombic, 
the band. The instruction  yagi, or quad, but for those 
manual is very well done,  of us with limited real es-
with clear assembly instruc- tate and funding, it repre-
tions and diagrams. There  sents an alternative worthy 
are lots of hints on installa- of serious consideration. 
tion and ample detail on 
ground systems and their  For more information, 
necessity. For the roof- contact: Butternut Elec-
mounted antenna, I used  tonics Co., PO Box 1411, 
the excellent tuned radial  San Marcos TX 78666. • 

kit that Butternut offers. A 
system of non-resonant ra-
dials resides beneath the 
ground-mounted antenna, 
with several wires in excess 
of 350 feet. 

If you are interested in a 
vertical antenna and can't 
decide whether to mount it 
on the ground or on your 
roof, you should know that 
indications are that the 
roof-mounted antenna will 
be the superior performer. 
In any case, laying the re-
quired radial system for a 
ground-mounted vertical 
can be extremely time-con-
suming. I calculate that the 
time I spent installing the 
radials for my ground-
mounted vertical would 
have easily paid the differ-
ence between a vertical 
and a small tribander to 
mount on my roof! 

One has to be very cau-
tious when comparing a 
vertical to random wire or 
dipole antennas. Initial 
comparisons between a 
100-foot random wire and 
the HF5V-III were not par-
ticularly encouraging. I 
used a coax switch to flip 
back and forth between the 
antenna tuner for the ran-
dom wire and the vertical, 
and the wire seemed to run 
about one S-unit higher on 
receive. Surprise! The low 
angle of radiation of the 
vertical made itself known 
when we started tuning in 
DX stations—DX signals 
were definitely stronger on 
the vertical! 
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RTTY LOOP 
Marc I. Leavey, M.D. WA3AJR 
4006 Win lee Road 
Randallstown MD 21133 

Last month I promised you 

something to read and some-

thing to help you write. No liar I, 
here we go with some summer-

time treats. 

As I have mentioned before, 
one of the popular sidelights of 

having a RTTY machine in the 
shack is scouting around for 

non-amateur RTTY signals. The 

airwaves are full of such beast-

es, not all of which are decod-

able, which represent news ser-

vices, government radio, and 

other exotic radio stations. A 

guide to these signals is always 

welcome, assuming that it is ac-
curate and complete. 

A few months ago I reviewed 
such a guide: Oliver Ferrell's 

Guide To RTTY Frequencies, 

published by Gilfer Associates, 
Inc., at $8.95. This month we 

shall take a look at another en-
try, a book entitled World Press 

Services Frequencies. Written 

by Thomas Harrington W8OMV, 

the book claims (Mr. Ferrell's 

work notwithstanding) to be the 

"only one of it's (sic) kind, up to 
date," and to lead to "exciting 

news from the far corners of the 

world." Pretty tall order; let's 
take a look. 

The book's format is in the 

Fig. 2. The Epson MX-80. 

large, 81/2 " by 11" size that most 
electronic magazines have 

adopted, in contrast to the 9" by 

6" size of the Gilfer book. How-

ever, the typography is wide 
open and large, with generous 

margins and spaces between 

lines, accompanied by a cute 

logo of the world on each page. 
This severely limits the content 

of each page. 

The opening section of the 

book is a brief, two-page in-
troduction to RTTY, giving the 
basic "way in" to reception. It 

appears to be oriented for the 
non-amateur, or at least for the 

amateur not involved with RTTY. 

Next comes a short discussion 

of time zones, shift, speed, and 
Baudot (sic) vs. "Ascii" (sic)—as 

opposed to Murray vs. ASCII 
code. The codes, however, are 

not explained —only mentioned. 

Two pages of photos of several 
modern receivers are featured, 
along with mentions of the Info-
Tech, iRL FSK-1000 (reviewed 

here a while back), and HAL 

ST-6000 converters. A brief men-

tion of printers and whiz-bang 

readers concludes the first sec-
tion. 

Information on transmitting 

RTTY stations is presented in 

several lists. About 225 entries 

are for world press stations, 
listed in order of transmitting 

Fig. r The Harrington book. 

times. A second list contains 
about 150 entries, describing 

these same stations in order of 

frequency. A third list shows 
International Telecommunica-

tions Union press stations in fre-

quency order, showing about 
250 stations. 

The author indicates his in-

tent to update the information in 
his book periodically and mail 
updates to registered individu-

als. This is an ambitious under-

taking and would certainly do 
much to keep the information 

current. I should note that this 

book states, as does the Gilfer 
one, that all stations listed have 
been monitored and that this is 

not just a compilation of sta-

tions from a frequency log. 

World Press Services Fre-

quencies is available for $5.95 

from Universal Electronics, Inc., 
1280 Aida Drive, Reynoldsburg 

OH 43068. It does not have all 

the listings presented in the Gil-
fer book, but it may be entirely 

adequate for the amateur inter-
ested in listening in to world 

press services. 

Of course, the other half of my 

promise, something to write 
with, is a printer. I have got to 

tell you about one of the hottest 
new printers around —one you 

may have heard about already. 

Let's take a look at some of its 
features. 

This is a dot-matrix printer 

that supports the full ASCII 

character set, numerics, sym-

bols, and upper- and lowercase. 
The print line is a maximum of 

eight inches and can be con-

figured with character sizes 
yielding 40, 66, 80, or 132 

characters per line. Further-
more, while standard line spac-

ing of six lines per inch is the 

default condition, the printer 

may be switched to eight lines 
per inch (1/8 inch per line) or a 

tight 7/72-inch spacing. The 
resolution may be controlled 

even further to give one-dot ver-

tical spacing or twenty-four-dot 
double spacing, all under pro-

gram control. 

Like more? The lower case g, 
p, q, and y all have descenders 

that make them look more like 

the letters we are used to. And a 

double-strike mode is available 
to fill in the gaps between dots 
and approach what is common-

ly referred to as "letter quality." 

Like to see a sample? Fig. 3 is 
a sample printout, set up for 132 

characters per line and eight 

lines per inch. The justification, 
by the way, is provided by my 

6800-based computer. I think 

this is quite acceptable, don't 
you? 
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How about graphics? Well, 

the standard TRS-80T" graphics 

claracter set is supported and 

usable by even the non-TRS-80 

user. Speaking of character 

sets, flick a DIP switch inside 

and you can get any one of sev-

eral foreign language character 
sets. French, complete with ac-

cents, British (the pound ster-

ling, you know), or German, mit 
Cer Umlaut, are all available. Not 

only that, but an entire Japa-

nese Katakana character set 
may be substituted for the 

TRS-80 graphics, again, at the 

flip of a DIP. 
Still not impressed, huh? 

Would you like a vertical format 

unit that supports vertical tabs? 
vou got it. How about a built-in 

beeper/bell to sound off for fun, 
or to tell you something's 

wrong? That too. Let's add a 

standard parallel interface that 
will plug in to just about any 

computer. and see what we've 

got. 
At a list price of $645, but be-

ing sold at considerable dis-

counts, we have the Epson 

MX-80 printer. Quite a bundle, I'd 

say. But before we conclude, 
let's look at some problems. 

First off, the MX-80 has a one-

line buffer for input. One of the 

nice things about a printer with 

at least several hundred bytes of 
buffer is the ability of the printer 
to "follow" the computer. The 

computer can dump its output 

to the printer quickly and then 

proceed with processing while 
printing is going on, neatly 

overlapping functions. With a 

one-line buffer, this rarely hap-

pens, so the computer sits and 

waits for the printer to finish. 

Furthermore, if the MX-80 is 

used in the serial mode, the user 

must be aware that the printer 

will not accept input while the 
carriage is returning or other 

functions —such as graph-

ics—are going on. This necessi-
tates the addition of nulls into 

the data stream, somewhat 

slowing the printer throughout. 

A minor problem is that the 

platen cannot be moved manu-

ally while the printer is ener-
gized. Thus, if a slight adjust-

ment is needed, say to place 

print on a form, the printer must 

be turned off and any conditions 

set up in the printer's memory 

are lost. 
All things considered, howev-

er, the MX-80 is a gem of a print-

er. Several new accessories, in-
cluding full dot graphics and 

friction feed, broaden the hori-

zon of this versatile unit. At least 
one manufacturer of a micro-
computer-based RTTY station, 

Microlog, features the MX-80 as 
a companion to their unit. If you 

are looking for a printer, take a 
long look at the Epson MX-80. 
Now, every few months I feel I 

must repeat this request. If you 

write me or any other author 
whose works you enjoy, please 

enclose a self-addressed, 
stamped envelope if you expect 
a reply. Also, remember to men-

tion RTTY Loop and 73 Maga-

A  few  months  ago  I 
reviewed  such  a guide, 
Oliver  Ferrell's  'Guide To 
RTTY Frequencies', published 
by Gilfer Associates, Inc., 
at $8.95.  This  month we 
shall take a look at another 
entry,  a book  entitled 
"World  Press  Services 
Frequencies'. costing $5.95, 
from Universal Electronics, 
Inc.  Written  by  Thomas 
Harrington,  WBOMV, the book 
claims, Mr.  Ferrell's work 
notwithstanding,  to be the 
'only  one of it's  isic) 
kind,  up to date,' and to 
lead to, 'exciting news from 
the  far  corners of the 
world.'  Pretty tall  order, 
let's take a look. 

Fig. 3. Sample printer output. 

zine to those companies whose 

products you read about in 

these pages. They appreciate 
the feedback. 

Speaking of feedback, we will 

have some next month. Look for 

it in RTTY Loop! 

LETTERS 

THE FIRST COAX? 

In his article "Inside Coax" 
(73, May, 1981, p. 78), Dr. Jenkins 

states that "Prior to World War 
II, coaxial cable was unheard 

of. 

In 1940, Rex Bassett sold me 
50' of coaxial cable at his fac-

tory in downtown South Bend, 
Indiana. He used some kind of 

rubber as the dielectric. By to-

day's standards, and I think Mr. 
Bassett will agree, it wasn't too 

efficient. But it was coaxial 
cable and I used it to feed my 

10-meter antenna for over a year 

before W WII shut down ham 

radio. 

By coincidence, on page 37 of 

the same issue. I see Rex 
Bassett is still in business some 

41 years later, having moved his 

plant from South Bend to Fort 

Lauderdale. 

Robert H. Pearson KH6AKW 
Aiea HI 

A SNAP 

You can chalk up another 

ham as a direct result of your 

code-practice tapes. The FCC 

5-wpm exam really was a snap 

after working with the 6 + tape. 
So, now I am on to the 13 + 

and an Advanced license. 
Thanks for making the code test 

easy! 

William B. Schneider 

Technician (no call yet, but 
passed the test) 

Jacksonville FL 

LESS IS MORE 

Just two weeks ago, I had a 
rare privilege. Upon arriving at 

the home 0TH, my son informed 
me that my new 73 Magazine 

had arrived in the mail. 

That event was like a cool 
breeze on a warm day. Finally, I 
could once again be in contact 

with my hobby through the aus-

pices of your very fine maga-

zine. 

Keep up the fine work and to 

Mr. Wayne Green, even if you are 
wrong a fair amount of the time, 

Wayne, you are upholding a fine 
north-American tradition of say-

ing your piece in a free press. 

Stay in there and keep on slug-

ging. 

I might add that I was slightly 

sorry to see a magazine which, 
while it is up in price, is down in 

thickness and we therefore 

seem to be receiving somewhat 

less for our money. Will be look-

ing forward to receiving future 

copies. 

L.E. Babcock, Sr. VE6BAO 
Edmonton, Alberta 

Canada 

GETTING HIGH 

I rarely write to a magazine, 
however the article in the June 
73, "Repeater at 102,000 Feet!" 

by VE4FK, certainly was out-
standing in all ways. Give us 

more like this! 

Kenneth C. Haas K2YKE 
Buffalo NY 

IMOUNTAINTOP PARTY 

On August 1, 1981, there will 
be an Amateur Radio Mountain-

top VHF Party. From the lowest 
to the highest, pick your favorite 

peak. Bring yourself, a friend, 

your two-meter portable FM sta-
tion, and go for the top. The of-

ficial time will be Saturday, from 

1000 to 1500, local time. The of-
ficial frequencies will be 146.55, 
6.58, 147.51, and 7.57. The 

WA6GUONVA6SUW team will be 

looking for stations on moun-

tain peaks from the top of 14,000 
ft. Mt. Shasta, in northern Cali-

fornia. For further information, 

call Dave Bermann WA6GUO at 

(916)-877-5606. This is not a con-

test, just a big party. 

David A. Bermann WA6GUO 
Paradise CA 

IN COHERENT CW 

This a note from an amateur, 
HS4AMI, 420 km, seven hours 
northeast of Bangkok. When I 

came here in September, 1980, 

the ARRL said they would ship 
my amateur club a couple of 

their Friendship transmitter 

kits—but nothing arrives. Oh, 
well, "drinking" executives can't 

do everything. 

I am teaching amateur radio 
as an extra course to science 

and engineering students. We 

are progressing through tuned 
circuit to antenna theory. 

My coherent CW experiments 

have been a great sucr,ess: 559 
both ways to California with 1 
Watt, on 10 meters. We are go-

ing for 100 mW over 10,000 km, 

at 10 baud, with 24 dB gain and 
no filter. We will be happy to 

hear if our 10-100 mW are heard 
on the east coast. 

Our format is at a 10-baud, 
crystal-controlled rate. We send 
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dots for tuning and then ident on 

14,049,000 Hertz -±- 1 Hz at 1500 
and 2300Z every day. 

The transmission can be 
heard on any receiver. The big 
gain is when you have the digital 
filter. 

George Collins HS4AMI 

Khon Kaen University 

Khon Kaen, Thailand 

SPREAD THE WORD 

I just read Wayne's editorial in 

73 in the June, 1981, issue and 
found it very interesting. You 

say Japan has twice as many 
hams as the USA. I can believe 

this. I'm 51 years old, no kid, and 

have reasonable intelligence, 
but it took me 11 months to find 

out how I could become a ham. 
After all that time, I get to go to 

my first lesson for my Novice 
tonight. 

I'm really excited because I 
think it's a great hobby and will 

probably invest approximately 
$2000 for equipment. But what a 
shame it took me so long to find 
out how to start. The problem is 
that you guys are like a secret 

organization. 

I checked all over on clubs 

and how to get started, (Radio 
Shack, local electronics parts' 

houses) and all I got was (at 
Radio Shack) the advice to read 

a book. I didn't want to read a 
book, I wanted to talk to some-
one. I couldn't check antennas 

on roofs because CB and ham 
antennas look alike to me. 

So maybe if you folks would 
put out signs at Radio Shack, 
etc., about clubs and classes it 

would help build up amateur ra-

dio. I don't mean to be a wise 

guy, but if you folks did more to 

promote the hobby, more of us 
would find out about it. There 

may be 1000s of people out here 
just trying to find out where to 
start. 

Robert W. Simpson Sr. 

Glen Mills PA 

1 SEEING-EYE HAM 

I would like to see a "thank 

you" printed in your magazine. I 
drive a semi truck and was 
directed to the heart of New 

York City, New York, by a person 

that did an excellent job. I didn't 

make one wrong turn and was 

led by the hand via 2 meters for 

about four hours without a let-
up. 

I found out later that Butch 
N2CGQ was blind! 

I didn't think much about that 
because if a person lives in a 

place many years, he could 

direct you around town from his 

QTH. But I just found out yester-
day that the fellow only knew 
New York by what had been 

described to him. So, Butch put 
his Seeing-Eye dog aside to help 

me find my way. 
Thank you, Butch, for your 

assistance and keep up the nice 
work. 

Leo Mercer 

Albert Lea MN 

ANOTHER POLL? 

After having thoroughly en-

joyed John Edwards' poll in the 
June, 1981, issue, I decided to 

conduct a survey of 20-meter 

CW. The following results were 
tabulated: 

90% think they have keyers that 
stick. 

2% think I have a receiver that 
chirps. 

87% of those calling CO are 

named Noah (why else would 
they sign with ARK?). 

100% think that even though I 

am hundreds of miles away I am 

concerned that it is raining 
there. 

67% are quick to point out that 

they have no problems when I 
tell them I have TVI. 
45% think the band is in bad 
shape. 

13% just got home from school. 

12% are just leaving for work. 
8% think the QSB is very bad 

and could I help by slowing 
down. 

I am ever willing to add to the 

fund of ham radio knowledge. 

James F. Reid W8LWS 

Laurel MD 

GOOD OLD RAY 

I am writing to try to clear up a 
problem I've had ever since I 
was assigned the call letters 

W2YI in 1977: I've received many 

QSL cards from the bureau, 

dating from 1971 through 1980, 
for "W2YI, Ray, New Jersey." 

To begin: Dear fellow radio 
amateurs, please accept my 

apology for any inconveniences 

you've been caused by this 
fellow, Ray. He is not assigned 
the callsign W2YI and, as the 

FCC has told me, he never was. 
They have assured me that I am 

the only person licensed to 
operate an amateur radio sta-

tion with that callsign. I am sorry 
you've been duped by this per-
son. 

I would appreciate hearinc 
from any amateur who has any 

information about good old Ray 
from New Jersey. He prefers tc 

operate CW on 14 MHz and has 
worked mostly Europeans. I dc 

have a few OSLs from his ex-
peditions to 40 and 80 meters 
also. 

The FCC has begun a moni-

toring program, and is fully 

aware of Ray's activities. It has 
assured me that I will not be 

held responsible for Ray's il-
legalities. 

I feel Ray should get off his 
duff and study for his own Extra 

class license, since it is not that 

difficult. It seems he is already a 

licensed radio amateur, holding 

a General or Advanced ticket, 

who is too lazy to take the time 
to study and upgrade. Another 

theory holds that he is an ex-

military CW operator who likes 

to DX a bit, but doesn't want to 
take a test. 

And now to Ray: Ray, I am not 

angry or spiteful about your ac-

tions. The FCC understands 
that I'm not responsible for any 

problems that may arise as a 

result of your operations. I do 
wish to hear from you, though. 

Please drop me a letter, and 

enclose a check to cover the 

costs of maintaining those 
envelopes at the second call 
area OSL bureau, courtesy of 

the kind folks at the North 
Jersey DX Association. 

Jeffry M. Blackmon 

The Real W2YI 
7714 Lindbergh Avenue 

Niagara Falls NY 14304 

(716)-283-8346 

LOOKING WEST 
Bill Pasternak WA6ITF 

c/o The West/ink Radio Network 
Suite 718 
7046 Hollywood Blvd. 

Hollywood CA 90028 

TOTAL OVERHAUL NEEDED 

This will not be a normal 
Looking West column. That's 
not to say that you should by-

pass it, though. In fact, I hope 

that this month we will attract a 

far greater cross section of the 
amateur populace than usual. 

The reason will become evident 
as we progress. 

Simply said, there's some-

thing wrong behind the so-

called "Codfish Curtain." For 

those of you who have never 
heard the term before, I refer to 

the upper echelon at Newing-

ton. First, there was the Central 
Division Director's race. This is 

still in dispute as far as the Indi-
ana Radio Club Council is con-

cerned, and I suspect that 
Wayne will be covering this in 

depth. On this one, I bow to our 
fearless leader. 

Now, on the heels of this con-
troversy there erupts yet an-

other. One that hits at the very 
foundation of amateur radio. 
For the people involved are con-
sidered to be the upper crust of 

amateur radio, the Big-Gun DX-
ers. Why should a group of 
these people band together for 

the purpose of undermining the 
ARRL's DXCC program? In case 

you were not aware, that's what 

has happened. As you read on, I 
think that the rationale for their 

actions will become quite clear. 

If not, then tune in the low end of 
20 meters and listen to a few 

pileups. It will become quite 

self-explanatory at that point. 

I should preface all this with a 
few remarks. First, I neither con-

demn nor condone the action 

taken. I can understand the frus-

tration of those involved. Yet I 

have to say that nothing has 
ever been accomplished by 
"burning down a house because 
you don't like the furniture in-
side." Second, I am not a DXer. 

In fact, I don't really fall into any 
particular category of amateur 

except possibly that of observ-
er. 

As the latter, I come into con-
tact with hundreds of amateurs 
annually. With some, I share 

common interests. With others, 
there is no commonality. Some-

where in between there is an-
other group: Those with whom I 
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became friends on a social level, 

while finding commonality of in-

terest in amateur radio. 

It is because of this latter in-

volvement that I can relate first-

nand the story which is about to 

unfold. It is based directly on a 
taped interview with a very well-
Known DXpeditioner, Dave 

Gardner K6LPL. Also, there will 

be some supposition on my part, 

but the supposition itself will be 
based upon the fact that I spent 

about 50 hours editing the audio 

tapes of Dr. Gardner's ill-fated 

1979 DXpedition to Palmyra. A 

trip that almost cost Dave and 

those with him their lives. 

I think that the best way to be-
gin is to explain the situation as 
of this date: the 27th of May, 

1980, and then present, verba-
tim, my interview of the 23rd 
with "Dr. DX." Here we go: 

Westlink Newscast #193 for 

the week of May 25th, 1981, 
story item number 4: An ama-

teur has been disqualified from 

DXCC, and another has quit the 
program as a result of a bogus 
QSL card scheme now roaring 

through the DX community. On 
April 23rd, the League disquali-

fied Robert Findley W6NZX from 
DXCC because they allege that 

Findley submitted forged and 
counterfeit QSL cards for DXCC 

credit. 

Now, hot on the heels of Find-

ley's disqualification comes 

word that Dr. Dave Gardner 

K6LPL has tendered his resigna-
tion to DXCC, at the same time 

stating his part in what appears 
to be a worldwide attempt by 
some leaders of the DX commu-
nity to effect what they feel are 

needed changes to the DXCC 

program. [At this point we insert-

ed a 33-second sound bit with 
Dr. Gardner explaining what 

transpired and why. This will be 
reprinted later on, so there is no 

reason to duplicate it here.] 

Gardner told us that the idea 

began at last year's Fresno In-

ternational DX Convention, and 

that 14 well-known DXers were 

involved, ten of them being Hon-

or Roll members. In our inter-

view, Garner stressed what he 

felt were three key points. 

First, that this was not an at-

tempt to discredit either the 
League or its DXCC program. 

Second, that all the cards in-
volved, possibly as many as 

25,000, were all pre-1975 vin-
tage. [Ed. note: As explained 

later, the date was chosen to not 

influence those currently trying 
to climb the DXCC ladder or af-

fect their standings.] Third, that 

his three QSL managers, 

W7PHO, W6AHU, and N6AHU 

had no knowledge or involve-
ment in what Gardner termed to 
be an organized protest to point 

out the greed and avarice of 

many hams. 
What action the League will 

take from here is unknown. A 
DXCC Advisory Committee 

member we spoke with declined 
to comment officially on the 

matter. He did say that there 
was no machinery set up to ac-

cept the resignation and that 

any action taken would be pre-

cedent setting. 
OK. There you have the cap-

sule version. Your basic one-

and-a-half-minute news story. 
But, there is far more to it than 
what appears on the surface. 

This I learned while talking to 
Dave Gardner. Here is our con-

versation: 

0: What do you know about 
the bogus OSLs running around 

in DX circles? 
A: At the 1980 Fresno Interna-

tional DX Convention, 14 hams 

were engaged in a rap session 

about improving the sorry state 
of DXing. We decided we had to 
get the attention of the amateur 

community to bring the hobby of 
DXing back to that which would 

generate some international 
goodwill and good times in-

stead of this terrible race for 

QSL cards which has led to 
greed and avarice and foul lan-

guage, etc., on the bands. The 

way we chose to do it was by 
flooding the world with pre-1975 

QSL cards. These cards were 
given by the 14 members of our 
group, 10 of whom are Honor 

Roll members, to amateurs 

around the world. Our estimate 

is that about 5,000 of these 

cards have made it to DXCC 

headquarters thus far. 
I do want to say that his ac-

tion was not anti-League or anti-

DXCC. It was designed to cap-

ture the attention of the world so 
that we might once again bring 
amateur radio DXing back to 

what it was before, a hobby in-

stead of an addiction for QSL 

cards. 
0: What do you think will hap-

pen now? 
A:  I don't  really know. 

Pre-1975 QSL cards are floating 
into the DXCC office [ARRL 
headquarters]. I hope it will help 

the league reassess its position 

about DXCC and help to take 

some of the violent competition 

out of DXing, and also help elim-

inate some of the bad feelings 

all over the world in the DX com-

munity. It's impossible for a rare 

DX station to get on and rag 

chew with a friend. He's com-
pletely smothered by people 

wanting QSL cards. This forces 

people onto lists, and that's just 

like reading out of the telephone 
book. It's certainly not DXing. All 

it amounts to is getting the QSL 
card. While I have not been anti-
list in the past, I now see this as 

being another effect of the 

whole craze for QSL cards. 

Q: Do you blame the DXCC 

program for all these problems? 

A: It's not just the DXCC pro-

gram. It's partly DXCC's fault, 

but I think the people at DXCC 

are well intentioned. I don't 

think them to be evil people try-
ing to do bad. I do think that 

their policies, among other fac-

tors, have led to a general deteri-

oration in the quality of amateur 

radio, and amateur radio DXing 

in particular. 

0: Why this route rather than 

the political one, i.e., lobbying 
for change with the DX Advisory 

Committee? 
A: The DX Advisory Commit-

tee really has no power. They 

can only make recommenda-
tions to the General Manager 

[Note: currently Dick Baldwin 
W1RU] who takes it upon him-

self to decide what is a country 
and what isn't. He's a fine gen-

tleman, but he has been unre-
sponsive to the DX community. I 
just think that the League's em-

phasis is so far away from im-
proving the DX conditions (oper-
ating standards) that I do not 

think they really care all that 
much. We didn't think the 

League would be responsive at 

all, because they have not been 

in the past. 
0: What action have you 

taken as a result of this so-
called scandal? 
A: I've personally resigned 

from DXCC. I know of several 

others whose resignations are 
also imminent. My resignation 

was tendered well before this 

"scandal" broke. We hope that 
in the future people will have a 

bit of a question in their minds: 

"Is that QSL card really neces-

sary and is it worth the price of 
my own personal pride I will 

have to pay?" 
As to my own future plans? I 

will continue to work my DXpedi-

tions in the same way I have in 
the past. All of my own QSLs are 

handled by QSL managers and 
they were not in any way a part 

of this operation. I should also 
state that the operation is over. 

No more cards are going out. No 

more will go out. We feel we 
have made the point we had to, 

and now it's time to go on and 
try to improve conditions in 

amateur radio DXing. 
There you have it! Right from 

the source. Dave did not name 
the others involved. In a subse-

quent conversation, he ex-
plained that it was for each of 
the people involved to come for-

ward of his own accord if that 

person felt he wanted to. But 

there is something far more im-
portant than who did what in-

volved here. In the view of this 
writer, it again points out the in-

ability of League headquarters 
to deal with the problems of "to-
day's" amateur radio scene. 

When a group of the world's top 

DXers has to band together out-
side the ARRL and try to 

force change, because head-

quarters has been unresponsive 
to their ongoing call for change, 

something definitely is awry. I 

think that "unresponsiveness" 
is the key word here and it's not 

just in dealing with the DXCC 

program and the problems some 
feel it creates. Let's look a bit 

closer to home. 

On the two-meter band, there 
has been an ongoing call for 

more years than I can remember 
that the Board of Directors en-

act a specific band plan in re-

gard to the 146 through 148-MHz 
repeater subband. Thus far, 

there is still no true standard. 
The east runs repeaters every 15 

kHz right-side up; the west runs 

them every 15 kHz inverted and 

the Pacific northwest opted to 

totally recoordinate on 20-kHz 
centers to match the 144.5 

through 145.5-MHz subband. In-
stead of taking a stand one way 

or the other, the Board continu-
ally postpones making a final 

decision. 
OK. Most of us are lucky 

enough to have synthesized ra-
dios these days and most, 

though not all, will work under 
all conditions. Am I being picky? 
I think not. Keep in mind that 

several parts of the nation are 
currently becoming involved in 

what amounts to a "squeeze 
play." Inverted systems moving 

toward them from the west, and 

non-inverted from the east. One 

of these days, there may be one 

heck of a looped lockup when 
the two forces meet. And who 
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will suffer? The poor ham 

caught in the middle. Yet, the 

Board fails to act. Fails to take a 

stand. I honestly think that they 

are unaware of the conse-
quences their unresponsive-

ness may eventually cause. But, 

they're going to have to take a 
stand and they're also going to 
have to learn that you cannot 
appease everyone, that a nation-

ally-standardized band plan for 

this spectrum is essential and 
whatever one they choose will 

be unpopular in some quarters. 

It will probably be met with 
some resistance. But, choose 
they must. 

I think that Gardner has hit 

upon something important, per-

haps the key to what the real 
problem is in Newington. If this 

is the case, and I happen to be a 

League member and supporter 

who feels it to be so, then maybe 

it's time that the rank and file, 

you and I, start taking some pos-
itive steps toward revamping 

"our" organization to what is 
needed to represent us in 

today's fast-paced society. I've 
always said that criticism brings 
with it a responsibility of alter-

native, so here goes. 

First, I think it's time that the 

rank and file members of the 

League are given the opportuni-

ty to elect more than just their 
Division Director, Vice Director, 

SCM, and the like. We should al-

so be the ones who elect the 

President, the Vice Presidents 
and other upper-echelon per-
sonnel. Maybe utilize a system 

similar to the Electoral College 

as used in our own federal gov-
ernment. Here, though, you 

would vote to "direct your Direc-
tor" to cast his ballot for the 

candidate the majority in a given 

Division voted for, on a popular-

vote basis. If it works for the 

USA, it can work for the ARRL. 

Then there are the many Advi-

sory Committees whose advice 

seldom is heeded it seems. Sup-
pose they were no longer Advi-

sory Committees. Rather, each 
was empowered to make deci-
sions and implement them. 

Here, again, you would need a 
change in the structure. Right 
now, the members of these com-

mittees are appointees of the 
given current League president. 

What they should be are elected 
representatives of a given Divi-

sion, elected by their peers to 
represent their views and ideals. 
For instance, those serving on 

VRAC should be active mem-

bers of the mainstream of VHF 

repeater operation. In other 

words, be active on all local 

2-meter repeaters, since that's 
where the bulk of today's activ-

ity is. They should be accessible 

to their constituencies both on 

the air and on the phone. If a 
problem arises, they should be 
there to take command and arbi-

trate a solution. I must ask how 

many of you know who your 

VRAC representative is or how 

to get hold of that person on an 
immediate basis if an emergen-
cy were to arise? 

This should hold true of all 

members of all special-interest 
committees. If you can't reach 

the man or woman when they 
are needed, if they are not will-
ing to express your views as 

your representative, then why 
bother having such a person in 

the first place. By the same 

token, if your representative or 
an entire committee is ignored 

time after time, then the com-

mittee structure holds no value 
other than surface political 

appeasement. I know a number 

of people who serve on various 

committees of this sort, and you 
have no idea how frustrating it is 

for them to work diligently for 

months on end, dedicating their 
time and efforts in the hope of 

making our amateur community 
a better place to be, only to have 

a group of politicos veto, shelve, 

or ignore their works. 

If Wayne Green and I disagree 

on any one point it's over the 
ARRL. Wayne has often stated 

that in regard to the League, you 

vote with your checkbook. That 
is to say, if you don't join or "re-

up," you have voiced your dis-
pleasure in a way anyone can 

understand: in their pocket-

book. I take a different view. 
First, I believe we need a strong 
national organization. Right 

now, the ARRL is the only game 

in town, and as of this writing 

nobody has taken the initiative 

to start a new organizational ef-
fort. Maybe someone will. Right 

now, the League is it, for better 
or worse. In that vein, I believe 

that the only way to make the 
ARRL into the kind of organiza-

tion we need is to become active 
in it. Become aggressive. Work 
toward change. Yes, you will get 

shot down by the "old guard." In 

politics, that's the name of the 

game. If you have the tenacity 
and the courage of your convic-
tions and if you can garner the 

support of your fellow hams, 

you can and will make your 

voice heard. Nothing is impos-
sible! It merely takes dedication 
and the willingness to fight it 
out. 

Since I began Looking West, I 
have been a League watcher. As 
you know, I have a very simple 

way of dealing with them. When 

they do something that's right, 

proper, and beneficial to ama-

teur radio, I will be among the 
first to laud them for their 

achievements. On the other 

hand, when something is wrong, 

I will also be among the first to 

cast criticism. Yes, I am lucky in 
that I have a national platform 

from which to be heard, but even 
if this were not so, my approach 
would not differ. 

I do not remember who coined 
the expression "Codfish Cur-

tain" in describing Newington. I 
heard it expressed at more than 

one convention of late. Unlike a 

curtain made of iron which can 
only figuratively rust and decay 

with age, one made of organic 

matter can take on a rather odor-

iferous characteristic if left to 
the elements. I do not want to 

see this happen to the League. 

Not to my League. Yet, one must 
wonder when even the DX crowd 
has to rebel. To figuratively take 

to the hills, grow beards, and 

wage a guerrilla-type of war to 

get the attention of Newington. 

Not that I can or will condone 
such activities or that of any 

form of terrorism in the world to-
day. Violence only begets vio-

lence; hate only begets hate. 
There's enough of this in the 

world today without it seeping 
into the very fiber of amateur ra-
dio. 

Maybe the 14 DXers were 

wrong, but it's evident that they 
were crying out for needed 

change only to be met with a 
deaf ear from League head-

quarters. They made their deci-

sion and must live with it. You 

and I might have taken a com-
pletely different route. Nonethe-
less, I think the point they were 

trying to make is the very same 
one I am trying to make right 

here and now. A simple mes-
sage to Newington that says 

wake up, "the times they are a 
changing." 

KAHANER REPORT 
Larry Kahaner WB2NEL 
PO Box 39103 

Washington DC 20016 

...IT'S ALL 
A BIG MICROPHONE 

Washington press creden-

tials ought to carry warning 
labels like the ones on cigarette 

packs. It should read: "Danger 

—Covering Congress or federal 

agencies may result in loss of 
perspective." 

We of the Washington press 
corps tend to overdo it. Granted, 
what happens here at the center 
of the empire eventually affects 

your life, but we probe every 
speech from every bureaucrat 
and analyze every bill even 
though it stands less than one in 

a hundred chance of becoming 

law. What happens as a result of 
that massive coverage is that 

we succumb to the forest/tree 
syndrome. Amid our hunger for 

details and minutia, we may not 

see the issues or spot the 
trends. 

Such is the case with report-
age of the government's appar-

ent changing attitude toward 
regulation of the airwaves. Con-

gress, the FCC, and other law-
makers want to change the 
statutes, little by little, to 

restrict what we see and what 

we hear. They wish to deny ac-
cess to monitor the electromag-
netic spectrum, a rather amor-

phous, albeit quite real, natural 
resource. 

For the past several years, the 

news media has reported isolat-
ed government actions in this 
area but so far no one has taken 

a step back and looked at the 
big picture. Newsweek hasn't 

strung it all together, splashed it 
on the cover, and pronounced it 
a trend. Nor has NBC Nightly 

News run a special report at a 

quarter past the hour and de-
clared it Truth. 

It's not that they're poor jour-
nalists, and it's not that they 
don't care. It's just that we're all 

too close to the action to see it 

136  73 Magazine • August, 1981 



clearly and understand that it 

isn't just a lingering fragment of 

the '60s paranoia. 

Since 1934, when the Commu-
nications Act was passed, the 

law was clear. If it were sent 

over the air, you could receive it. 

If you could pick it up, you could 
listen. Transmissions are regu-

lated for the public good, but re-
ceiving is public domain. That's 

the basis of the Communica-

tions Act and, in larger terms, a 
philosophy that stems from 

common law. 

Constraints exist, however. 
You can't divulge anything you 

hear to a third party (that 
doesn't hold for broadcast or 
ham communications) but that 

seems fair; we can live with that. 

But we're in a new age and the 

Communications Act needs re-
writing. It's moldy, out-of-date, 
especially in the area of tech-

nology. Last year, Congress 
tried overhauling it but didn't get 
very far. They're trying it again 

this year, but it probably won't 
go anywhere either. For one 

thing, the subject is complex 
and most representatives are 

afraid to tackle it. However, if 
you read the proposals, last 

year's and this year's, you'll no-
tice that they both include pro-

hibitions against receiving so-

called pay-TV and other private, 
commercial transmissions. No 

one argues that pay-TV opera-

tors deserve some sort of pro-
tection from video vampires 

who seek to steal their wares 
and market them for half price, 

but that can be handled locally 

on a case-by-case basis as 
"theft of service." Growing na-

tional policy towards regulating 
what we may receive seems to 

be traveling a dangerous path. 

In another instance, the FCC 

has decided to amend the rules 
to allow licensees in the Power 

Radio Service to use scram-

blers. Service members, which 
includes power companies, 

prompted the rulemaking to re-
flect their concern that ter-

rorists and vandals might inter-
cept transmissions and some-
how use the information to dis-
rupt a nuclear power plant or 

blow up a group of hydroelectric 

generators. 

The FCC gave the OK, as it did 

when police and fire depart-

ments requested similar permis-
sion. Unless a petitioner con-

vinces the Commission that 

scrambling is a dumb idea, it 
becomes law on July 22. 

In addition, the FCC said it 

will allow scramblers in other 

sectors of the Land Mobile Ser-
vice on a secondary, noninter-

ference basis. There was even 

talk of letting taxicabs scramble 

transmissions. 

We can go on. Many states 

rule that you may listen to police 

on your scanners at home but t 

not in your car. You may use a 
microwave receiver at your 
place of business but not in your 

car, because then it would be 

called a radar detector. 

The trend is clear. More and 
more restraints and regulation 

of the public's access to trans-

missions that use a public re-

source. 

FCC Commissioner Joseph 

Fogarty, commenting publicly 
on the scrambler proposal for 

the Power Radio Service, recom-
mended formation of a task 

force "to study the problem of 
maintaining the privacy and 
security of the telecommunica-

tions network in the face of the 
threat by the new technolo-

gies." 

Sorry, Commissioner. The 

problem can't be solved. There's 

no way that any telecommunica-

tions exchange can be made se-
cure or private, because by its 
very nature the electromagnetic 
spectrum is like a city street. If 

you walk in it, you relinquish 

your right to privacy, and it 

seems that everyone really 
knows that except those who try 

to legislate that security and 

privacy. 

If you want privacy, try a 

handwritten note. There will al-

ways be some high-tech freak 

who wants to exercise his right 

to listen and watch while you're 

using his natural property. Or 

maybe he'll just do it for the 
sheer challenge of breaking the 

code. Nevertheless, no one ever 
promised that airwaves would 
be private—in fact, the FCC has 

historically maintained just the 

opposite—and to expect it now 
is socially unreasonable and 

technologically impossible. 

Perhaps the Secret Service— 
whose field communications 
consist of simple handie-talkies 

on easily-found VHF and UHF 

frequencies —says it best. After 
the assassination attempt on 
President Reagan last March, I 

asked a spokesman if the Ser-
vice was planning any new pro-

cedures to tighten security. He 

asked in what areas, and I men-

tioned the handie-talkies. I told 
him I knew the frequencies and 
even the code words; Reagan is 

"Rawhide." "Isn't that a security 

problem?" I asked. 

He replied: "We don't use 

scramblers because you'll only 
figure out how to unscramble it. 

And we use code names be-

cause it makes things easier for 
us. Our philosophy is simple: 
'Say nothing over the air that 

you wouldn't say into a micro-
phone connected to the loudest 

PA system in Washington. The 
telephone, the radio; it's all a big 

microphone, and that's the way 

it's always going to be.' " 

CORRECTIONS 
Since my article "The Nicad 

Conditioner" was published in 
the April, 1981, issue of 73 

Magazine, I've had many letters 

from as far away as Honolulu 

complimenting me on it. 
One reader did note a minor 

error in the diagram shown in 

Fig. 3 (p. 107). At the top of 
resistor R2, there should have 

been a dot to indicate a connec-
tion. Without this connection 

the timer module would not re-

ceive its trigger pulse. 

Mitchel Katz W2KPE 
Flushing NY 

Re the article, "Mayday," on 

page 78 of the June, 1981, 73 

Magazine: After continuous op-
eration for 7 months, we finally 

had our first Clegg 22'er equip-
ment failure on the ELT detec-

tor. The failure was attributed to 

overheating of an audio loading 

resistor in the audio output 

stage. The problem was correct-

ed by circuit changes and relo-
cation of heat-generating com-

ponents as detailed in Fig. 1. 

The DF articles in tne June 
issue were extremely informa-

tive and I hope will encourage 
further innovative advances in 

the state-of-the-art of DFing. 

Ed Sommerfield W2FJT 
Poughkeepsie NY 
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Fig. 1. 11 changes to the Clegg 22'er ELT detector to eliminate heat 

problems. 
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TRYLON ABC 
TOWERS 

Features: 

•RUGGED 
triangular 
construction  . 

'TO 96 FEET 
in 8 ft. sections 

•PRE-ENGINEERED 
for heavy loads 

'GALVANIZED 
A526 quality steel 

'ECONOMICAL 
as low as s7/ft. 

'KIT FORM 
easy to assemble 

for 

TV 
HAMS 
MOBILE 
LIGHTING 

also available 
TILT-OVER/CRANK-UP TOWERS 

TRYLON MANUFACTURING CO. 
50 HIGH ST. LL7 

BUFFALO N.Y. 14203 
(716) 881-0937 

IRON POWDER and FERRITE PRODUCTS 

A MI D 
.:o-catc3 

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. 

(213) 762-2418 

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607 

MSB-1 AUDIO FILTER 

SSB/ CW/ RTTy 
$84.95 

8-Pole Tunable Lowpass Filter 
Tunable Bandpass Filter 

Tunable Notch Filter 

6-Pole Fixed Highpass 

Audio Amplifier 

Power Requirements 

FLP= 300-3000 Hz. 
FRP= 300-3000 Hz. 
Bandwidth-Less than 75 Hz. to greater than 1500 Hz 

F Notch a. 300-3000 Hz.. Notch depth-50 dB 

FHPa 300 Hz. 

Walt 

12-14 VDC (awl MA 
110 Vac with optional adapter ($8.95) 

ORDER TODAY. If not completely satisfied, return within 15 days for a prompt refund (less shipping and handling). Add $2.50 shipping and handling. SEND TODAY for complete list of products. Dealer inquiries welcome  

po' 434  #  M & M ELECTRONICS, INC. 
P. 0. BOX 1206 BREWTON. Al ABAMA 36427 PHONE, (205) 867-2496 -  —  - -   

„s„, 

* YOU ASKED FOR IT * 
A COMPLETE REPEATER STARRING 
THE MARK 3C SUPERCONTROLLER 

ALL the unique features which maks 

Mark 3C the acclaimed leader in repeats( 
control - 

• Autopatch 

• Revers* patch 
• Autodial 

• 40 Functions 
• 13 WNW messages 

• Custom tail messages 
• Digital tone decoding 

• Microprocessor control 

MARK 3-C CONTROLLER $1095 

AND NOW, even lb, repeatWr ti built in - 

• Recelvec sons 025 UV 

• Super crisp audio 
• Transmitter output 2W 

PLUS options - 

• Power amplifiers (Pick You , love') 
• Sub-audible tons 

• Control receivers 

MARK 3CR REPEATER 

144-220  lb-1r 

Call or write for specifications 
MICRO CONTROL SPECIALITIES (617) 372-3442 

23 Elm Park, Grovittand, Ma. 01634 
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— COMPONENTS — 
LI A mphenol connectors 

LI B & W coils, s witches. antennas 

O  H a m mond and L M B encl osures 

O  Jackson dials and drives 

LI J.W. Miller parts 
LI K nobs and shaft couplers 

O  Millen co mponents 

LI M ultronics roller inductors 

LI Padders and tri m mer capacitors 

O  R esistors, capacitors, inductors 

O  S e miconductors 

•  T oroids, cores, beads, baluns 

CI V ariable capacitors: 

C ard well —  E. F. Johnson 

H a m marlund —  Millen 

Wire and cable 

--- KITS — 
Microco mputer -based Contest Keyer (hr 
1/81) partial. C MOS 2-Meter Synthesizer 

(hr 12/79) partial. 40 -Meter ORP Trans -

ceiver (hr 4/801 partial or co mplete. 

Split -band Speech Processor (hr 9/791. 
IARU Ax and To (PST 4/78 R. 12/781. 
W1JR Broadband Balun (hr 4/79), R-X 

Noise Bridge (hr 2/77). Memory Accu-
Keyer (hr 4/79) boards only 

Catalog 25 cents „.454  

RADIO 
Box 411H, Greenville, NH 03048 

(603) 878-1033 

Take it 
anywhere! 

T  
Your HT 's 

traveling companion 

TRAVEL-TENNA 
Weighs lust 9 ounces. 
2 meter, quarter wave. 
(Only 20-1/2" overall) 

III M agnet m ount — holds fir mly. 

removes easily without scratching, 

• BNC connector. no adapter needed 

for HT 

• Stranded coax 12 '. RG58A/U 
Resists breakage in car doors. 

•  1/8" dia rigid whip — resists 

signal distortion. lo wer S WR at 

hand edges 

• -4nft copper capacitance pad 

ONLY $1 500 
from your dealer • 
or postpaid 

H.C. VanValzah Co. 
1140 Hickory Trail 

D o wners Grove  IL 60515 

312/852 -0472 
., 464 

tr..- ---- 
FOTO-SLAVE TRIGGER KIT  

4 
-4  '• "  C4460 11141.00 

W HEEL OF  Popular game device uses 
.  LEDs transistors. and IC 

FORTUNE KIT  to give the effect of a brign• 

•  red ball spinning around 
numbers Unit emits sour', , 

C31306 39.99  ,  •  ball spins and finally stops 
;..x,  a number Incl all parIS 

faceplate & PC board 

I 
SE Q UE NTIAL LE D FLASHER KIT 

• • • • • • 0 0 •All 

N M  i  i f 

C44$ 1 66.76 

go' FASCINATION STAR KIT 

H —.° . r ..  •••-•• • t. . -,, ,...... 
.r. • .. •0 

1, E.... •._ i 
I V-e.. ..  C4432  Si0.9s 

SOUND EFFECTS KIT  - .7 -1-----
_ ... 1 Ail t.ar A 7.1 POPULAR 10,77 cm, r.  
1.• ,, !TA AWACS. 1111, ALL PAM'S, PC 

" ii  M e t)  

KIT  C4422  $12.1111 

ASSEMBLED  C4423  515.85  • • 1-1 
GREEN NEONS ( 

•  44.) 

' 

PHOTOFLASH 
CAPS 

' OD 

S OL A R P O WE R i. Al E 

. 2.95 

• I ., 
SP,  ,. • Y AMA 
PLI ,' Al YLA,1-

120 VAC  ___.i.,........,,  

Xenon L A • .  612.00 , 

Strobe Klt  .../. 

',.  . 

S7 50 

LARGER SOLAR  

'  • i% 

• " _ _ _• • _'  •  .-- 

P 0 BOX 27038 

C H A NEY ...ASS  DENVER, COLORADO 80227 

electronics inc 
Phone Orders  • Minimum AD Order 56 00 
303481-5750  • Please include $I SO for Posfage 

• VISA MC accepted 
• Phone orders are welcome 

Send for our free carat.] of .,,, O.,, ..̂ ,3 

etodeout Sfteeidt 

SAVE $140 
FT-101ZD (WARC w/AM) 

Older YAESU FT-101ID (Mk II) 9-band, 180w, HF 
Transceiver with AM  A mid•priced unit loaded with 

features Digital + analog readout, variable IF band-
width, noise blanker, RF speech processor, built-in 117 
VAC 8 13 5 VDC (with optional DC-DC converter) Uses 
F T -902DM accessories 131/2"w 7"h k 13"cl, 33 lbs 

Reg. $889 - Closeout $749 
Hurry and order now t Send Check or Money Order, To 

expedite pro mpt ship ment CALL TOLL FREE and use your 

Mastercharge or VISA: phone COD orders accepted Allow 

$8.00 for UPS shipping in the 48 States. 

AMATEUR ELECTRONIC SUPPLY 
4828 W. fond du Lac Ave. Milwaukee. WI 53216 
Phone (4141442-4200• Ms WATS 1-800-242-5195 

Nationwide WATS: 1-800-558-0411 
AES Branch Stores in: 
Orlando, FL • Wickliffe. O H • Las V egas, N V 

presenting 

SHACK DESK 

a 
functional 

piece 
of 
furniture 

Radio equip ment 

not included 

only $107.50 
Pre-Fabricated —  Just Assemble 

Open construction Suitable to enclose 

36" wide by 30" deep di 72" high 
Shelves adjustable on 2 centers 

No 3 pine shelves and select 

uprights — sanded, ready for finish 

Write for other available sizes & options. 
Master Charge. Visa. Money orders and Checks accepte)) 

r 463 

F 0 B Fort Wayne (Ind residents add 4% sales tax) 
Shipped UPS collect  

RICKER EQUIPMENT, INC. 
Fort Wayne, IN 46863 

Box 12304  PH. 219/745-0825 

POWER LINE 
PROBLEMS? 

-A- ' ilk ._ 
' 

Prevent Equipment Damage & 
Conducted RF Interference 
To or From Your Ham Radio 

SPIKE-SPIKERS, 

$79.95 

THE 
SOLUTION $o  „ 

Deluxe Power  Mini•Il 
Console  Wall Mount 

8-Switched Sockets  2 Sockets 

Transient Surge Protection 
plus RF "Hash" Filtering 

470 

Kolglo Electronics 
584 Ruch Rd E Allen Twp 

Dept 73 

Bethlehem PA 18017 

Order Factory Direct 

PA Resident a  

. ami  Add 6't 

215-865-0006 
Out of State 

DEALERS INVITED  800-523-9685 
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DXERS---BOOST 
POWER 10X + 

7 So  fR 

-1. • 
S011onliER MODEL SP100 

WITH THE FIELD PROVEN SOUND• 
POWER  MODEL  SP100  AUDIO 
SPEECH  PROCESSOR  (Patent 
Pending) 

Uses new techniques to increase 
effective talk power over 10X---vastly 
improve intelligibility---punch through 
pile-ups using the outer sidebands 

Easily installed---15 day money back 
guarantee if not satisfied---1  year 
warranty 

ONLY $79.95 add $3.00 handling and 
shipping. 

Optional AC power supply Model PS9 
only $5.95 

Send check or money order or, FOR 
MORE INFORMATION WRITE 

Soundpower-P.O. Box 426 
17 Clinton Park Dr. 

Bergenfield, N.J. 07621  "36°  

CRYSTALS 

JAN 
CRYSTALS 
KEEP 
YOU ON 
THE AIR 
• CB 
• CB standard 
• 2 meter 

• Scanners 
• Amateur Bands 
• General 
Communication 

• Industry 
• Marine VHF 
• Micro processor 
crystals 

Send 10' for our latest catalog 
Kinle or phone for more details 

Jan Crystals 
P 0 Box 06017 
Ft. Myers, Florida 33906 
all phones (813) 936-2397 

39 

easy to cnarge 

2300 MHZ 

MICROWAVE 
LNA-1  23002 stage preamp. includes  $49.95 

PC board. PC board parts and instructions. Use 

with UCC• 1, SMC- 1. SMC-2, & other converters. 

UCC- 1 Basic downconverter, includes PC  $38.50 

board. PC board parts and brief instructions. 

(LNA•1 and UCC-1 made by Universal Communi-

cations. Arlington, Texas.) 

SMC•1  Deluxe Introduction to Microwave  $ 51.95 

package. Includes UCC-1, very detailed step by 
step assembly manual, more parts, the Micro-

wave Antenna Cookbook. Lots of information on 
performance. 

SMC-2  SMC-1 package with the HOT-1  $63.95 
transistor. 

PER-1  Broadband IF Amplifier, compen-  $11.95 

sates for long coax runs and poor TV front end 

noise figure. 2/520.00 3/929.00 

ANT-1  2300 mHz Microwave Antenna  $7.96 

Cookbook. 2nd revision, greatly expanded. In-

cludes coupon worth $5.00 towards purchase of 

SMC-1 or SMC-2. The Original. 

ANT-2  Disks and spacers for 32 element,  $20.00 

22db gain antenna. 

HOT-1  High performance RF amplifier  $15.00 

transistor, spec sheet. improves UCC-1 or SMC- I . 

2/527.50 

TU-8  Deluxe PS kit, includes case. PER- I $44.95 

will mount inside. 

NEW 4 page catalog  SASE 

All prices postpaid in US. VISA & MC on orders over 

$40. COD add $3. VA residents add 4% sales tax. 

Orders (703) 255-2918 9-12 EST M-F 

SMP -376 

Superior Microwave Products, Inc. 

P.O. Box 1241 

Vienna, VA 22180 

BASSETT HELIUM 
TRAP ANTENNAS 

NEW! 

Heavy duty inductors with 
transparent tube covers. 

NEW! 

VAC-40/75- -$69.50 
VAC-20/40- -$69.50 
VAC- 15/20--$69.50 

BASSETT HELIUM 
MOBILE ANTENNAS 

The result of nearly two years of continuous development and nearly fifty years of amateur 
and commercial antenna design and manufacture Bassett helium filled antennas are for the 
amateur who demands the very best in American made automatic bandchange systems and 
mobile antennas that are compatible with all transceivers including the new "no tune"units. 
Trap systems are fundamental dipoles on each band and do not require antenna tuners. 

• Helium filled traps impervious to all weather 
• Maintains precise resonance and efficiency 
• Systems easily handle legal amateur power 
• Multiband amateur and MARS with one coax 
• Fully compatible with"no tune" transceivers 
• Short enough to fit on a small 50'by 100' lot 
• Rugged white traps only 1"diameter, 5" long 
• Uses your RG-8 or RG-58 coax in any length 
• Center"isolator" equipped to accept a PL-259 
• Solid Copperweld, stainless, nylon end lines 

MULTIBAND BROADSIDE DIPOLES  

VAC -20/40/75--$89.50 
VAC - 15/20/40--$89.50 
VAC - 10/15/20- -$89.50 

VAC- 10m /18m /24m  $89.50 
For the 3 new amateur bands 

your 

BANKAMERICA/10. 
welcome 

VAC-10/15/20/40  $119.50 
VAC-15/20/40/75  $119.50 
VAC-10/15/20/40/75 $149.50 

• Helium filled for a lifetime of high efficiency 
• Completely adjustable to precise resonance 
• Power handling capability to 750 watts PEP 
• Beautiful white 32" Fiberglass lower section 
• Stainless 38" 17-7 tapered top whip section 
• Very low weight. VAC-20 weighs 6.5 ounces 
• Low wind drag. Holds vertical at high speed 

• All chrome plated polished brass hardware 
• Models for all bands with a 2 meter collinear 
• ,,lates with any standard 3/8-24 mobil mount 

SINGLE-BAND MOBILES  

VAC-2 collinear for 2 meter mobile---$39.50 
VAC-6, VAC 10, VAC-15, VAC 20  $39.50 
VAC 40- $44.50  VAC-75  $ 49.50 

Postpaid to 48 States. Florida residents add 4% Fla. sales tax. 
Prices and specs subject to change without notice or obligation. 

440 Special systems available for any use.  Write for price quo tes.  

REX BASSETT ELECTRONICS, INC. 
1633 N. E 14th AVENUE, FORT LAUDERDALE, FLORIDA 33305 TEL: 305-561-1400 
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SEND $2 00 FOR FULL CATALOG 

WITH CIRCUIT DIAGRAMS AND 

TYPICAL RECEIVER AND 

TRANSMITTER HOOK-UPS 

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. 

SATELLITE TV SYSTEMS 
"COMPARE OUR ()LAHTI, PRICES AND SFR1, ICE!' 

WE MANUFACTURE:  
PARABOLIC DISHES  MOTORIZATION SYSTEMS 

POLAR MOUNTS  LNA HOLDERS 
DEMO TRAILERS  ALUMINUM HORNS 

WE STOCK 
WASHBURN  ALLIANCE 

KLM  ATV 
AVANTEK  CABLE & CONNECTORS 

C;ARDINER  SWITCHES & HARDWARE 

ALL. WRITE OR 10° FOR OUR LATEST BROCHURE AND PRICES. 

AUSTIN C. LEWIS  LEWIS CONSTRUCTION CO. "457 
K4GGC  P.O. BOX 100 
901-784-2191  HUMBOLDT, TN. 38343 

\ HI • I NESS AT THIS LOCATION SINCE 1960" 

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. 
Lakewood, OH 44107 

ORO ENGINEERING  (21 6) 221-9500 

BUILD THIS SSB TRANSCEIVER FROM OUR MODULES T 

HOBBY KITS® 

NOT SUPPLIED 

EXPERIMENT — LEARN ELECTRONICS; BUILD AND DESIGN YOUR OWN AM, FM, CW, 
OR SSB RECEIVERS, TRANSMITTERS AND ETC. WITH OUR MINI-LINEAR CIRCUIT KITS 

All kits Co me C o mplete With Etched and Drilled Circuit Boards and All Parts Needed To Function As Described 

AF A-1  A U DI O AMP. 11,4 380 1-2 Watts 4-16 OHM Output 

A F P-1  A U DI O PREAMP. Dual Aucho Preamp — Fo, M,ke Etc 

BMD-1 BAL. MIX. L IA 1496 Alixe. — S B Modulator Tuned Outpui 

D ET-1  A M D ET. Aw Envelope Detector 96th AGC Output 

D ET-2  F M DET.  3065 FM Detector (455 KHZ or 4-11 alliZ) 

DET-3 SSB DET. 1M 1496 SSB Detector (Needs OSC- 1 or OSC-4) 

I FA-1 IF AMP. CA 3028 30 DB Gam, Optronal AGC (455 KHZ or 9-11 MHZ) 

FLS-9 SSB FILTER 9 MHZ/2 I KHZ BWarah use )(ALI« osc-I  $49.95 

IF A-2  IF AMP. CA 3028 30 DB Gam 1 100 MHZ Oplanal AGC   $6.95 

MANY OTHER MODULES AVAILABLE 

TERMS: CASH WITH ORDER 
OR 25% DEPOSIT FOR C.O.D. 

$4.95 

$3.95 

$9.95 

$3.95 

$7.95 

$9.95 

$6.95 

M B A-1  FREQ. MULT. Tur,ed (Dra wl Butler-Mutt -Arnpatrer To 2S0 MHZ 

O S C-1  C RY ST AL O S C. 100 KI-IZ — 20 MHZ Not Tuned 

O S C-2  C RY ST AL O S C. os, no mHz Tuned output   

O S C -3 V A RI A BLE FRE Q O S C val.crorTunec1455KHZ 

O S C -4 V A RI A BLE FRFY O S C wo w'.  )I %HQ   

PSV-1 POWER SUPPLY LM 773 Wan Pass Transestor. 3 amps mix 

PLL-2 TONE DETECTOR LM567 PLL Tone Detector   

$5.95 

$3.95 

$4.95 

$5.95 

$5.95 

$7.95 

$5.95 

RF/MIX-1 RF-AMP/MIXER CA30213 — Tuned RF AMP/lA i-10014112  $7.95 

RF/ MIX -2 RF-AMP/MIXER 3N2(14 Tvved RE A1.4/64..er 1 — 250 MHZ  $7.95 

COMPLETE SET OF MODULES TO BUILD A 

1-WATT SSB/CW MONO-BAND TRANSCEIVER 

LESS CASE. CONTROLS. PWR SUPPLY 

ELECTRONICS SPECIALTIES SALES CO. -419  (12 VDC), SPK AND MIKE 

P. 0. BOX 2122 • MIAMI, FLORIDA 33152  • PHO NE  305-759-2318  $149.95 (Spectty Band) 

See List of Advertisers on page 174 
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OSCAR ORBITS 
Courtesy of AMSAT 

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

If the drag factor is not considered when OSCAR calculations are 
performed, long-range orbital projections will be in error. For exam-
ple, by the end of 1979, OSCAR 8 was more than 20 minutes ahead 
of some published schedules. The nature of orbital mechanics is 
such that extra drag on a satellite causes it to move into a lower or-
bit, resulting in a shorter orbital period. Thus, the satellite arrives 
above a given Earthbound location earlier than predicted. 
Using data supplied to us by Dr. Thomas A. Clark W3IWI of AM-

SAT, the equatorial crossing tables shown here were generated 
with the aid of a TRS-80TM microcomputer. The tables take into ac-
count the effects of atmospheric drag and should be in error by a 
few seconds at most. 
The listed data tells you the time and place that OSCAR 7 and 

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

OSCAR 7 ORBITAL INFORMATION FOP AUGUST  OSCAR Z. ORBITAL INFORMATION FOR AUGUST 

ORBIT 0  DATE  TIME  EQ. CROSSING  ORBIT 0  DATE  TIME 
(GMT)  (DEGREES WEST)  (GMT) 

30698  1  0137:11  104.7  17360  1  0029:13 
31711  2  0036:29  89.6  17374  2  0033,51 
30723  3  0130:43  103.2  17388  3  11038:30 
31735  4  0030:01  88.0  17402  4  0043:08 
30748  5  0124:15  101.6  17416  5  0047:47 
30760  6  0023:33  86.4  17430  6  0052125 
30773  7  0117.47  100.0  17444  7  0057:03 
30785  8  0017:05  84.9  17458  6  0101:42 

30798  9  0111:19  98.5  17472  9  0106,20 
30810  10  0010:37  83.3  17486  10  0110.58 
30823  11  0104:51  96.9  17500  11  0115.37 
30835  12  0004,09  81.7  17514  12  0120:15 
30848  13  0050:23  95.3  17528  13  0124:53 
30861  14  0152:37  108.9  17542  14  0129:31 
30873  15  0051:55  93.8  17556  15  0134:09 
30886  16  0146.09  107.3  17570  16  0138.47 
30898  17  0045:27  92.2  17583  17  0000:14 
30911  18  0139:41  105.8  17597  18  0004,52 
30923  19  0038,58  90.6  17611  19  0009:30 
30936  20  0133:13  104.2  17625  20  0014:07 
30948  21  0032:30  89.0  17639  21  0018.45 
30961  22  0126,45  102.6  17653  22  0023123 
30973  23  0026:02  87.5  17667  23  0028.01 
30986  24  0120:16  101.1  17681  24  0032:38 
30998  25  0019:34  85.9  17695  25  0037:16 
31011  26  0113:48  99.5  17709  26  0041:54 
31023  27  0013:06  84.3  17723  27  0046,31 
31036  28  0107:20  97.9  17737  28  0051:09 
31048  29  0006:38  82.0  17751  29  0055:46 
31061  30  0100:52  96.4  17765  30  0100:24 
31073  31  0000:09  81.2  17779  31  0105:01 

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

numbered days of the year and in Mode B on even numbered days. 
Monday is QRP day on OSCAR 7, while Wednesdays are set aside 
for experiments and are not available for use. 
OSCAR 8 calculations are similar to those for OSCAR 7, with 

some important exceptions. Instead of making 13 orbits each day, 
OSCAR 8 makes 14 orbits during each 24-hour period. The orbital 
period of OSCAR 8 is therefore somewhat shorter: 103 minutes. 
To calculate successive OSCAR 8 orbits, make a list of the first 

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

Saturdays and Sundays, and both modes simultaneously on Tues-
days and Fridays. As with OSCAR 7, Wednesdays are reserved for 
experiments. 

OSCAR 7 ORBITAL INFORMATION FOR SEPTEMBER  OSCAR 8 ORBITAL INFORMATION FOR SEPTEMBER 

EQ. CROSSING  ORBIT I  DATE  TIME  EQ. CROSSING  ORBIT I 
(DEGREES WEST)  (GMT)  (DEGREES WEST) 

69.3  31086  1  0054:24  94.8 
70.5  31099  2  0148:38  108.4 
71.7  31111  3  0047:55  93.2 
72.8  31124  4  0142:09  106.8 
74.0  31136  5  0041:27  91.6 
75.2  31149  6  0135:41  105.2 
76.4  31161  7  0034:59  90.1 
77.6  31174  8  0129:13  103.7 
78.8  31186  9  0028:31  88.5 
79.9  31199  10  0122:45  102.1 
81.1  31211  11  0022:02  86.9 
82.3  31224  12  0116:16  100.5 
83.5  31236  13  0015:34  85.4 
84.7  31249  14  0109:48  99.0 
85.9  31261  15  0009:06  83.8 
87.0  31274  16  0103:20  97.4 
62.4  31286  17  0002:38  82.2 
63.6  31299  18  0056:52  95.8 
64.8  31312  19  0151:06  109.4 
66.0  31324  20  0050:23  94.3 
67.1  31337  21  0144:37  107.8 
68.3  31349  22  0043:55  92.7 
69.5  31362  23  0138:09  106.3 
70.7  31374  24  0037:27  91.1 
71.9  31387  25  0131:41  104.7 

73.1  31399  26  01130:58  89.5 
74.2  31412  27  0125:13  103.1 
75.4  31424  28  0024:30  88.0 
76.6  31437  29  0118:44  101.6 
77.8  31449  30  0018:02  86.4 
79.0 

17793 
17807 
17821 
17835 
17849 
17863 
17877 
17891 
17904 
17918 
17932 
17946 
17960 
17974 
17988 
18002 
18016 
18030 
18044 
10058 
18072 
18086 
18100 
18114 
18128 
18142 
18156 
18170 
18184 
18198 

DATE  TIME 
(GMT) 

1  0109:39 
2  0114:16 
3  0118:53 
4  0123:31 
5  0128:08 
6  0132:45 
7  0137.22 
a  0141:59 
9  0003:25 
10  0008:02 
11  0012:39 
12  0017:16 
13  0121:53 
14  0026:30 
15  0031:07 
16  0035:44 
17  0040:20 
18  0044:57 
19  0049:34 
20  0054:11 
21  0058.47 
22  0103:24 
23  0108:00 
24  B112:37 
25  0117:13 
26  0121:50 
27  0126:26 
28  0131:02 
29  0135:39 
30  0140:15 

EQ. CROSSING 
(DEGREES WEST) 

80.1 
81.3 
82.5 
83.7 
84.9 
86.0 
87.2 
88.4 
63.8 
64.9 
66.1 
67.3 
68.5 
69.7 
70.8 
72.0 
73.2 
74.4 
75.5 
76.7 
77.9 
79.1 
80.3 
81.4 
82.6 
83.8 
85.0 
86.1 
87.3 
88.5 

MODEL II 

'459" DISCOUNT 
Off List 

64K 1 DRIVE $3440.00 

No loses on Out of Stote Ship ments 

Im mediate Ship ment On Most Ite ms 

SDISCOUNTS 

TRS-80® DEALER A301 

26-3001 4K Color   

26-1145 RS-232 Board  84.00 

26-1140 0 K Interface   249.00 

26-1160 Mini Disk   419.00 

26-1172 Modem   135.00 

Fast 100 CPS Centronics 730 Printer   577.00 

Text Quality Centronics 737 Printer  737.00 

FREE 

COMPUTER 

CATALOG 

UPON 

REQUEST 

$353.00 

1-800-841-0860 Toll Free Order Entry 
mato MANAGEMENT SYSTEMS. INC. r313 

D O WNT O WN PLAZA SH OPPIN G CENTER 

115 C SEC OND AVE. S. W. 

CAIR O, GE ORGIA 31728 

G A  8 EXP ORT PH ONE N O. (9(2) 377•7120 

(4, 

f:";•'77; 

:11.111:9 

26-11,51 4K I   $629.00 

26-1062 16K III   865.00 
26-1063 32K III 

2 Drives, RS232  2225.00 

Largest Inventory on SI.  U.S. A. 
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Electronic 
Distributors 

Write for your 
C818109 

HAM HELP 
I need mint-condition ARRL 

Handbooks for 1947, 1952, 1955, 

1961, 1962, 1966, 1967, 1975, 
1977, and 1979. Top Dollar Paid. 

Norton K. Earle 
6421 Burgundy Way 

Las Vegas NV 89107 

I am looking for parts and 

cards for a Hickock Cardmatic 

tube tester. I have a Bell System 

model number KS-15874-L2 seri-
al number above 900; the mili-

tary model is AN/USM-118 and 
the commercial version is 1234 

commercial 4. The test cards 

can be used with any unit. Thank 

you. 

Karl D. Burket 

PO Box 790 

Payette ID 83661 

I need a schematic and/or 

manual for a Measurements 

Model M-216 signal generator. I 
will pay copying and mailing 

costs. 

MILITARY SURPLUS WANTED 

WE NEED ARC-5 IBX, ARC-94, 
ARC-IO2,  ARC-I 05,  ARC-I 15, 
ARC-116, RT-823/ARC-I31 OR FM-622, 
WILCOX RT-857/ARC-I34 OR 807A, 
ARC-164, RT-529A/APN-I33, APN-171 
OR HONEYWELL HG9050 RADAR 
ALTIMETER TRANSCEIVERS, APX-
72, COLLINS ARN-82, ARN-83, 618T, 
ANTENNA COUPLERS 490T, CU-
1658A OR CU-I669A, INSTRUMENTS 
ID-663/U, ID-883/U, ID-998/ASN, 
ID-I103, ID-135I/A, C-6H, 331C-4F. 
TOP DOLLAR PAID OR TRADE FOR 
NEW AMATEUR GEAR. WRITE OR 
PHONE BILL SLEP 704-524-7519. 

Slep Electronics company 
P 0 BOX 100, HWY 441 DEPT 73 

OTTO, NORTH CAROLINA 28763 
,367 

LOWEST POSSIBLE PRICES 
BEST POSSIBLE WARRANTY 

• 
color 

computer 4K 

s3 11 0 

model III 16K 

s859 

444  call TOLL FREE 1-800-343-8124 
245A Great Rood 
Littleton, MA 01460 

617 e 486 • 3193 

Oliver Wayne 

514 Park Ave. 

Hoboken NJ 07030 

Would someone who has a 

copy of a Hallicrafters S-27 

receiver schematic let me bor-

row it or send me a copy of it? I 

will gladly pay costs. 

Jules Vetter KH6YU 

3657 Tantalus Drive 
Honolulu HI 96822 

Any amateurs with Sinclair 
Z80 or 81 or Micro-Ace micro-

computers: Please write to me if 

you are interested in exchang-
ing programs/ideas for ham use. 

Paul L. Newman G4INP 

3, Red House Lane, Leiston 

Suffolk IP16 4JZ 

United Kingdom 

I am looking for a portable in-

tercom circuit with the following 

features: one master station 
with power supply, up to 10 

Looking for gear? 

Don't use all your gear? 
Upgrading your station? 

Starting out? 

602.1 -1105 

?quipment..: 
kchangei 

Radio Brokerage 

laSL  •  SASE 

fuite 73 
2509 A. Campbell Ave. 
Tucron, Arizona 85719 

Are You Satisfied 
With Your Audio? 

Most signals on the air today, w  withoi• .  a.essing, 
do not have as much intelligibilit, as they rri4 ,1  optimum 
clarity, any t ansmitter requires audio of the proper frequency 
response to be fed into it. The Sherwood Mike Equalizer has an 

easily adjustable single control which tailors both high and low 
frequencies to optimize the response of any microphone. 
Especially effective for "flat" mikes such as MC 50, 664, 
electrets. and many other stand and handheld mikes, without 
harming directional pattern  Can reduce distortion, improve 
crispness, intelligibility  Built to the sarne enacting standards as 
the no compromise Sherwood speech processors  Contains in 
out, gain, equalization controls  Compatible with all rigs. 
Model SE 1 Mike Equalizer (Pre Processor) - $100.00. 

Add 53 th,pping per moor. 810 overseas .r  Europeans Please contact 
nyn,rnpes P.n.s& 24 49 LI 8070 Inpolstadt Went Germany 

ShErwood EnginEEring Inc. 
1268 South Ogden St 
Denver, Colo. 80210 
(303) 722-2257 

LISA 

slave units small enough to 

wear as belt packs, three-wire 
connection between units, call 

light and call switch on each 
unit, individual volume control, 

and headset earphone/boom 

mike 

Fred Musgrave. Major 

The Salvation Army 

Special Projects Director 

Sue 3 Cass 194 

1403 Buenos Aires, Argentina 

I need a schematic and/or an 
alignment procedure for a Halli-

crafters SX62A general-cover-
age receiver. I will pay for copy-

ing and postage or I will copy 

and return. 

Dick Roux N1AED 

25 Greenfield Dr. 
Merrimack NH 03054 

SEVERE DUTY CUBICAL QUADS 

$169.50 & UP 

• Rugged New Cubical Quad 
Antenna Design. 
• Reinforced Fiberglass Spreaders 
• High Strength Spider design of 
6061-T6 Aluminum 

•  Complete  2, 3 or 4 element 
models available or 

• Components such as Spreaders, 
Spiders, Booms etc. may be pur-
chased separately 

For FREE Six Page Descriptive 

Brochure and  Price Sheet, Send 
S.A.S.E. to: 

• 

466 

db + enterprises 
P 0 Bon 24 • Pine Valley N Y 14872 

BARGAIN PRICED! 

AZDEN 
PCS-3000 
STATE-OF-THE-ART 2 METER 
MICROCOMPUTER-CONTROLLED 

TRANSCEIVER 

,- 469 $ 315 
FREE SHIPPING 

ANY WHERE IN U.S.A. 

Gut. re. 
,idd 

Other AZDEN equip./acc. discounts 

B. G. CARL ELECTRONICS 
11128 Claire Ave. 
Northridge, CA 91326 
Call: (213) 363-1216 
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YAESU FT-207R OWNERS Satellite TV 
FOR THE HOME 

Sick of Network TV? 
Our receiver lets you get 
over 75 channels of tele-
vision directly from earl h-
orbiting cable TV satel-
lites' HBO, Showtime su-
per stations, sports and 
movies worldwide 

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

From offshore oil rigs. 
data links to hotels 
and backyard instal-
lations, we wrote the 
book Constantly up-
dated. our 04 Regis 

technical information book and catalog gives you all 
the facts. Inexpensive dishes, feeds, telem-
etry software, kits and more. Recom-
mended reading by NASA. The Office 
of Consumer Affairs and quality com-
panies like Rockwell/Collins Send 

87.95 today'  r• 309 
CALL. 

24-hrs C 0.D Hotline 
(305) 339-7600 

° SPACECOAST 
RESEARCH CORPORATION 

P 0 Box 442-D, Altamonte Spgs, FL 3270 

EatehIite T. V. ,pr( 
CONFIDENTIAL 

DEALER PRICE UST 
Why spend 55K to 510K on a satellite Earth Station 
when you can buy at dealer pric 3S You can receive 60 
and more television stations, current uncut movies 
Pro games each Sunday sporting events not available 
on commercial T V  live Los Vegas entertainment 
special children's and religious programming and 
much, much more 

Buy one, your choice at Dealer prices Systems for 
home or commercial use We will also make recom 

mendations for your Earth Station location as to equip 
ment needed Complete systems, all malor brands 

Send S2 00 with SASE today for confidential Dealer 

Price List Catalog 

For Information call (3181233-6941 

III P0  rCom Distributors 
452 

164 Acadian Lafayette. LA 70503 

SATELLITE TV 
RECEIVER KITS 

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

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

Colorado Springs, CO 80909 
(303) 475-7050 

Robby  (era  Dave 

WB OSFR  NOAGT  WDOCDt. 

CE) 

0 

(/) 

co 

—1 

o 
cc Sr 

1\40„1. 
&if 
I— • No more dead batteries due to memory back 
EC up 

••  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 mA receiver drain reduced to 30 mA 
Improved audio fidelity and loudness 

ENGINEERING CONSULTING 
P. 0. BOX 94355 

AUTO SCAN MODULE AND BATTERY 

SAVER KIT 

15 minutes to in-
stall; scan restarts 
when carrier drops 
off; busy switch 
controls automatic 
scan on-off; in-
cludes module and 
instructions. 
Model AS-1. $25.00 

FT-207R BATTERY SAVER KIT 
MODEL BS-1 $14.95 

40C. 

RICHMOND, B. C. V6Y2A8, CANADA 

I' PiLOIs 

Build your own aircraft radios 
-.aim  FREE CATALOG. 

OUT OF STATE? CALL TOLL FREE. 
.••• 

I 82:1978  .*  Radio Systems 
I OTHERWISE a916    T e c hnology, I nc. 

IF  I 
272  / .2203   

10985-G GRASS VALLEY AVE 
4•Aiwwww1 •  GRASS VALLEY, CA 95945 

COAXIAL CABLE SALE 
POLYETHYLENE DIELECTRIC 

RG213 noncontaminating 95% stbekl mil spec,.  38c417et , 
RG11AU75ohms97°, shield mil spec   2 
RG62U 93 ohms   094/14. 
RG8U 80% shield   Hatt 
RG58CU noncontaminating 95% shield mil spec  13.111, 
RG174U miniature 50 ohm mil spec  10ertt. 

LOW LOSS FOAM DIELECTRIC 
RGBX imini 8195% shield, Blue Jacket  22effi 
RG8R081.197',shield white jacket   30.111. 

  " 
RG58U 80° shield   
RGS9U 95°, shield  10.111 
RG5I3AU stranded center 80% shield   116111 

Rotor cable 2-18ga 6-22ga    
'Cable—shipping $2,50 1st 10011, 52 00 each ackEI 1E011 

CONNECTORS 
PL-259 to BNCiUG-255) $3  
PL 269 push-on adapter shell  1 oft3.50 a4 

89 

PL-2S9 & SO-239  torises 
Double Male Connector   $1.79 
I ft patch cord wrIRCA type plugs each end 

011,91 Reducer UG-175 or 176  1 
UHF T (M358)   1259 
Elbow (M359)   $ 
F59A (TV t  4)  1011,79  99 
UG-256 (PL-250 to BNC adapter)   $350 
Connectors—shipping 10../. add'', $1.50 Minimum 
FREE CATALOG—VISA/MASTER CHARGE— 
COD ADD $1.50—FLA. RES. ADD 

412 

NEMAL ELECTRONICS 
5695 SW ri0e, ST. DEPT RLO, MIAMI, FLORIDA 33143 

TELEPHONE (x.0 6615534 

MICROWAVE 
DOWNCONVERTER 

RX-2300 

• Quality metal enclosure 
w/hardware 

• Low noise preamplifier 
• 90-day warranty 
• Fully assembled, NOT a kit! 
• Temperature compensated 

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

Assitill I 

SPECIAL INTRODUCTORY OFFER — $140 

430 

{0. for 

MICACIN WAVE CORP. 

22518 - 97th Avenue North 
.idditional data.  Corcoran, MN  55374 

612-498-8014 

2300 MHZ Antenna 

This antenna is for your 2300 MHZ down con-
vertor. Design gain of up to 20DB. Some as-
sembly required. Variable voltage, 150MA 
power supply for down convertors, 8V-15V 

SHIP. & 
PRICE  HNDL 

2300 MHZ antenna only  45 00  5.00 
Power supply kit  35 00  2 00 

Power supply PC board only  5 00  PPD 
2300 MHz PC Board wIDate  15.00  PPD 

Complete system. 230 MHZ convertor, antenna. 

Power supply. 18" coax. 50' coax. Ready to hook Ut 

and turn on $225.00 PLUS $5.00 shipping, 

No C 0 D Cash only in 

money order or cashier check 

H.M. GOODWIN W5EEY 
1 1 4 2 1 FERNALD AVE 

DALLAS, TX 75218 39, 

DIRECTION 
FINDING? 

New Technology (patent pending) con-
verts any VHF FM receiver into a modern 
Doppler Radio Direction Finder. No 
receiver mods required. See June 1981 
issue of 73 for technical description. Kits 
available from $235. Write for full details 
and prices. 

DOPPLER SYSTEMS 
111 E. Moon Valley Drive 
Phoenix, Arizona 85022 
(602) 869-9608 
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SYNTHESIZED 

SIGNAL GENERATOR 
PRO-25 MICROWAVE 

ANTENNAS 
2.0-3.0 Ghz 

i LAI 
• Prec ision 2 V parabolic retie( tor 
• Seamless aluminum teed-horn 
• Sturdy -spyder- mount 
• All metal construe (ion 
• Easy assembly 
• Superior gain 

Only Data Service Co. antennas otter the 
superior mechanic al and electrical perfor-
mance of antennas manufactured to cons-
mere ial standards at a residential price! 

is 'tic lir 1.0 tut ( iii, child sheet, 

AMPE \ T -1 211 and L-50(I VTR tapes in sto( k 

THE tir offisliRAKE 

BEND 
& FOR M 
.060 ALU M. 
& STEEL! 

EASY TO USE!  MS OOT CLEAN H 

BUILD CUSTO M  BE NDS TO 
CABI NETS YOU'LL BE  90° 

PROUD OF ! CO M MERCIAL 
QUALITY at 1/10 THE COST!! 

GUARANTEED! clamps 
CUD JR CRI 1)1 1  ,  not incl. 

ALL ORDERS IN US 

ALL FOREIGN ORDERS A.. 

$5.50 SHIPPING IN ADDITION 

vi•336 

ZP 0 BOX 757 
3050 Ni 55 TN AVE 
SILVER SPRINGS  CIA. 37618 

95 
ASSOCIATES +29.9. 

INOTEK 

ENGINEERING 

PRESENTS:  PITY! 

Li, 414 

GOT THOSE METER 
TUNING BLUES?? 

NOW YOU CAN  SEE WHETHER THAT 

SIGNAL HAS DRIFTED,  AND WHICH WAY 

BRIGHT, SOLID STATE LED  ARRAY 

INSTANTLY IDENTIFIES 170HZ, 425HZ 

AND  850 HZ SHIFTS 

REQUIRES ONLY  5 AND  it 12 VOLT 

REGULATED POWER SUPPLY 

JUST ANOTHER "SIMPLE - RTTY  PROJECT 

"SIMPLE  RTTY TUNER" 
dr.14.1 p.c. board wrrh dotunlentatIon -1115.95 

cornphit• kit $60.00 

CO. Iloa 110 
Spanish fork 
U.  84660 

ONLY: 
$69.95 

ass•nsblod and olign•d 

made in 

USA 

model SG laliC 

$329 95 

• Covers 10010 179 999 MHz in 1 kHz steps wor 
wurrt-wheel dial • Accuracy 00001 °/ at all fre-
quencies • Internal frequency modulation from 0 to 
over 100 kHz at a 1 kHz tale • Spurs and noise at 
least 60d8 below carrier • RF output adjustable from 
]) to 500my across 50 ohms • Operates on 12vdc 
-4 1/2  amp • Price 8329.95 plus shipping 
In stock for immediate shipping  Overnight 

delivery available at extra cost  Phone (212) 
468-2720 

VANGUARD LABS 
196-23 Jamacia Ave. Hollis, NY 11423 

LOWEST POSSIBLE PRICES 
BEST POSSIBLE WARRANTY 

444 call TOLL FREE 1-800-343-8124 

245A Great Road 
Littleton MA 01460 

617 • 486 • 3193 

•  TY ., C0 ,0 

10 METER CONVERSION KITS 

FOR MOST C.B. MODELS 

• Kits for over 300 Models of CB 
Radios 

• Low Cost from $10.00 
Easy to Install with All Instructions 
Tune-Up Procedure  Alignment 

• KITS FOR MOST POPULAR UNITS 
Over 5.000 Satisfied Customers 

• Write or Call Today for Our Free 
10 meter catalog 

AMERICAN CRYSTAL SUPPLY COMPANY 
PO Box 638 

VV Yarmouth, MA 02673 
1617) 771-4634 7 

SATELLITE TV 
Receiver Modules 

Tunable audio demod, video demod & AFC 

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

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

GO MOBILE WITH YOUR H.T.! 

IG00 Goa , 
ar7teeci, 

P1/401able  

•A unique battery eliminator' 

HANDI-TEK Regulator allows constant hand-held 
operation from auto DC or base supply with no ni 

cad drain and WITHOUT RADIO MODIFICATION' 

Model I—Icom IC-2A/T, K—TR-2400 
Y—FT-207R, T—Simple mod for Temp 

$24 95 PPD in USA CA add $1.50 

460 
HANDI-TEK 

P.O. BOX 2205, LA PUENTE, CA 91746 
lcom—slides on bottom of radio 

Yaesu—fits into battery compartment 
Kenwood—powered thru battery plug 

!MORSE CODE, BAUDOT and ASCII RTTY 
FOR THE TRS-80  MODELS I and III 

DISASSEMBLED HANDBOOK - VOLUME 4 

no RS-232C interface is required 

Chapt 
Chapt 
Chapt 
Chapt 
Chapt 
Chapt 
Chapt 
Chapt 
Chapt 
Chapt 

1 8 to 800 WPM Morse transmit pgm 
2 Adding type ahead capabilities 
3 Morse receive decoding program 
4 Merging + 12 prepared messages 
5 Baudot transmit 60-66-75-100 WPM 
6 Baudot receive for above speeds 
7 Merging + 22 prepared messages 
8 ASCII transmit program 110 Baud 
9 ASCII receive decoding program 
10: Merging + 22 prepared messages 

$18 [US] per copy add $2 shipping 
I$4.50 overseas airmail] 

—GERMAN & FRENCH LANGUAGE EDITIONS— 

Morse, Baudot & ASCII on disks $49 
.-458  [Vol 4 required for instructions! 

RICHCRAFT ENGINEERING LTD. 
#1A Wahmeda Industrial Park 
Chautauqua, New York 14722 

COD orders I US onlyi 1716] 753-2654 

...See List ot Advertisers on page 114 
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Enjoy Satellite TV Now 

Better than Cable TV—Over 200 TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can 
enjoy. No commercials. FREE movies, sports 
and Vegas shows—worldwide, crystal clear 
reception connects to any TV set. Big (8 x 11 in 
book loaded with details, photos, plans. kits — 
TELLS EVERYTHING! Satisfaction Guaranteed. 
Send $7.95 TODAY! Add 52 00 for 1st class  r 

our 24 hour C 0 D rush order iine (305)862-506a 

GLOBAL ELECTRONICS, 
P.O. Box 219-H, Maitland, Florida 32751 

Human Ingenuity 
vs. Human Aging 
Human Ingenuity will either affect the aging 
process or not. 
At home, participate in our studies of the 
chiimistry of human aging. For example, 
which cosmetics, foods, vitamins, etc are 
best for your own unique body chemistry? A 
specific photographic record of a person's 
physical changes compared with their diet 
etc might be useful if coordinated by us. 
If thoughtful people voluntarily devote them-
selves to these and other studies we have 
planned, as part of a systematic hobby at 
home, we might discover many things sooner 
than otherwise. 
With dedication. the results of your home 
investigations. sent to us for evaluation and 
safekeeping. may prove valuable to all 
mankind. 
For further details, send a self-addressed 
stamped envelope to: 
The Exact Chemical Institute 
Home Science Experiments" 
11759 San Vicente Blvd. 
Los Angeles, California 90049 
The United States of America 
Copyright 1981 Edward G. Ampere 

446 

S-LINE OWNERS 
ENHANCE YOUR INVESTMENT 

voith 
TUBESTERSTm 

Plug in, solid state tube replacements 

• S-line performance—solid state! 
• Heat dissipation reduced 60% 
• Goodbye hard-to-find tubes 
• Unlimited equipment life 

TUBESTERS cost less than two tubes, 
and are guaranteed for so long as you own 
your S-tine. 

433 

SKYTEC  Write or phone for 
Box 535  specs and prices. 
Tal mage, CA 95481  1707) 462-6882 

1,4.225 
579 95 5.1 

WITH THESE LOW-COST 
2-METER AMPLIFIERS. 

Ai ,•.:11•  ;1,1, 11 4 

IOW cost amplifiers Our detailed. step-by-step instructions 
allow you to build these 2-meter kits without an SWR bridge 
wattmeter or other type of equipment 
Model 225 Designed to allow any 2-meter. hand-held FM 
transceiver with an output of 350 milliwatts or more to pro 
duce an output of 25 watts Input BNC connector allows you , 
hand-held to be connected and disconnected easily 
Model 335 Operate up to 35 watts on FM with an input of Only 
3 watts Also operates with less power 2 watts yields 30 watts 
and 1 watt yields 15 watts Current drain of 4-5 amps (a 13 6 
VDC 
Model 875 Full 75 watts on FM 01 SSB with 10 watts input 
Model KEB 430 MHz 100 Walt Unser Amplifier 
This high power kit is designed for ATV SSB or FM operatron 
in the 420 to 450 MHz band 
Write or call for our latest brochure.  435 

Communication Concepts Inc. 
2648 Norlh Aragon Aren.,.. • 0,0,,n On,,, 45427 •  2% rail 

NE W ENGLAND'S HAM STORE 
Stocking Distributor for Major 
Equipment and Accessories 

CODE 
lit THEORY 

CLASSES ARE IN PROGRESS— 
INSTRUCTION  FROM ,V0i,7CE 
TO  E.VTR.I. CALL TODAY FOR 
THE  NEXT  STARTING  DATE! 

1617) 391-3200 
206 MYSTIC AVENUE 

MEDFORD, MASS. 02155 

Radio Amateurs 
Tempo Handheld 

S-IT 

S-2 

S-2T 

S-4 

S-4-1-12 

S-4-7-16 

S-5 

S-5T 

$251.10  2 Meter 

278.10  with Tone Pad 

315.00  220 MHz 

359.00  with lone Pad 

314.10  4411 MIlr 

359.00  12 Button Pad 

377.00  16 Hutton Pad 

278.10  2 Meter, 5 Matt 

314.10  with lone Pad 

Arden PC'S-3000 2 Meter 

ubic/Swan Astro 102BX 

I en-lee Omni IC 

$339.00 

895.00 

1082.76 

  Amateur equipment  &  antenna, 

00-. USA. LApiort An, w hers 

Amateur & immrnereial repair ven 1. “.• 

2317 Vance Jackson Rd. Sass Antonio, TX 782E: 

(800)531-5405 (512)734-7793 in Texas 

OR1(AN 

10 METER RIG? CB BOARD 
Hvga  n channel CB bn,.  • L L IC, 9W amp 

w/heat • r . k ,  SF & modulatw  lots morel  A 
few connections and alterations makes a 10 meter rig 
Ian described at a 73 Alan  WS}  With is oinal sche 

MatICS  12 or  001KS0007  S9.88 each! 

ASC11 ENCODED KEYBOARD 
Sander,  120  mil plus  key hiral LI  Will,  parallel 

output  This nice unit has been written up for 
projects numerous times in 73 and other computer 
nag's, Sh. WI. 5 Lbs. . alA30126  S39 95 ea 

LOTS MORE SURPLUS COMPUTER 
PERIPHERAL EQUIPMENT AVAILABLE! 

CIRCLE READER SERVICE FOR OUR CATALOG 

Terms: Add Postage.  MC / VISA / AE Welcome! 

Phone orders welcome on credit c a r d  orders! 

FREE GIANT CATALOG of 
ELECTRONIC BARGAINS 
SPEAKER KITS/COMPUTER MAI-L/KITS/GADGETS 
TOOLS/POWER SUPPLIES/SEMI'S/TRANSFORMERS 
1,000's of Electronic Parts , Use Reader Service Card! 

1L4lia, 

IMF Eriter rises EIn Poster lk. Peabody. PIA. 0  (611) 531-5714 

402 

OUR NAME SAYS IT ALL 

Amateur Accessories 

The new and ACTIVE dealer in Richmond/Tidewater 

for quality Amateur Radio products you know and 
trust: 

MFJ  NYE VIKING 
HYGAINITELEX  VAN GORDEN 
VOCOM  ASTRON POWER SUPPLIES 
ALDEN (new PCS 3000) ALLIANCE 
BENCHER  MINI PRODUCTS 
HI M KEY  AKIGA WA METERS 
PAL OMAR  B& W 

Watch us add more lines in the near future! 

CALL or WRITE for our price on: 

KEYERS & PADDLES  COAX SWITCHES 
HEADPHONES  ROTATORS 
M CROPHONES  SPEECH PROCESSORS 

TUNERS  PHONE PATCHES 
2M RIGS & AMPLIFIERS CW/SSB FILTERS 

ANTENNAS — HF. VHF  MORE —NO W & FUTURE 

We look forward to quoting your needs. 
Ask about delivery to the Richmond/Tidewater areas! 

131317 BARNES SPRING ROAD 11, 1411/11, 
MIDLOTHIAN, VIRGINIA 23113  - 

v• 429  18041 744-3861 

RED HOT SPECIALS!! 

.com IC2A Handheld 
with Touchtone Pad 

Icom IC720A XCVR 
!corn IC730 XCVR 

!corn IC-560 6 Meters 
'corn 551D8O W 6M 
Icom 2KL Linear Amp 

Icom IC260 2m All Mode 
Azden PCS 3000 2m 
Janel OSA 5 Preamp 
Bearcat 220 Scanner 

Kantronics F011 Code Reader 
Santec HT1200 Handheld 

215.00 

235.00 
1199.00 

699.00 
420.00 
599.00 
1599.00 
415.00 

315.00 

36.50 
269.00 
360.00 

315.00 

Price subiect to change without notice 
SASE for other RED HOT SPECIALS, new and used 

Ben Franklin Electronics 
115 1/2 N Main  Hillsboro KS 67063 

316-947-2269  v439 
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Synthesized 
Hand-Held 
Scanner! 
Chances are the police, fire and weather 

emergencies you'll read about in tomor-
row's paper are coming through on a 
scanner right now. All scanners sold by 
Communications Electronics bring the 
real live excitement of action news into 
your home or car. With your scanner, you 
can monitor the exciting two-way radio 
conversations of police and fire depart-
ments, intelligence agencies, mobile tele-
phones, energy/oil exploration crews, 
drug enforcement agencies and more. 
Some scanners can even monitor aircraft 

transmissions! You can actually hear the 
news before it's news. If you do not own a 
scanner for yourself, now's the time to buy 
your new scanner from Communications 
Electronics. Choose the scanner that's right 
for you, then call our toll-free number to 
place your order with your Visa or Master 
Charge card. 
We give you excellent service because CE 

distributes more scanners worldwide than 
anyone else. Our warehouse facilities are 
equipped to process thousands of scanner 
orders every week. We also export scanners 
to over 300 countries and military instal-
lations. Almost all items are in stock for 
quick shipment, so if you're a person who 
prefers fact to fantasy and who needs to 
know what's really happening around you, 
order your scanner today from CE! 

NEW! Bearcae350 
The Ultimate Synthesized Scanner! 
Allow 30-120 days for delivery after receipt of 
order due to the high demand for this product. 

List price $599.95/CE price $419.00 
7-Band, 50 Channel • Alpha-Numeric • No-
crystal scanner • AM Aircraft and Public 
Service bands. • Priority Channel • AC/DC 
Bands: 30-50. 118-136 AM, 144-1 74.421-512 MHz. 
The new Bearcat 350 introduces an incredible 
breakthrough in synthesized scanning: Alpha' 
Numeric Display. Push a button-and the Vacuum 
Fluorescent Display switches from "numeric" to 
word descriptions of what's being monitored. 50 
channels in 5 banks. Plus. Auto & Manual Search, 
Search Direction, Limit & Count. Direct Channel 
Access. Selective Scan Delay. Dual Scan Speeds. 
Automatic Lockout. Automatic Squelch. Non-Volatile 
Memory. Reserve your Bearcat 350 today! 

Bearcat® 300 
List price $549.95/CE price $349.00 
7-Band, 50 Channel • Service Search • No-
crystal scanner • AM Aircraft and Public 
Service bands. • Priority Channel • AC/DC 
Bands: 32-50,118-136 AM, 144-1 74,4 21-512 MHz. 
The Bearcat 300 is the most advanced automatic 
scanning radio that has ever been offered to the 
public. The Bearcat 300 uses a bright green fluo-
rescent digital display, so it's ideal for mobile 
applications. The Bearcat 300 now has these added 
features: Service Search, Display Intensity Control, 
Hold Search and Resume Search keys, Separate 
Band keys to permit lock-in/lock-out of any band for 
more efficient service search. 

NEW! Bearcat® 350 

Bearcat® 250 
List price $429 95/CE price $279.00 
6-Band, 50 Channel • Crystallises • Searches 
Stores • Recalls • Digital clock • AC/DC 
Priority Channel • Delay • Count Feature 
Frequency range 32-50. 146-174, 420-512 MHz. 
The Bearcat 250 performs any scanning function you 
could possibly want. With push button ease you can 
program up to 50 channels for automatic monitoring. 
Push another button and search for new frequencies. 
There are no crystals to limit what you want to hear A 
special search feature of the Bearcat 250 actually 
stores 64 frequencies and recalls them, one at a time, at 
your convenience. 

NEW! Bearcat® 20/20 
Allow 30-60 days for delivery after receipt of 
order due to the high demand for this product. 
List price $449 95/CE price S289.00 
7-Band, 40 Channel • Crystalless • Searches 
AM Aircraft and Public Service bands • AC/DC 
Priority Channel • Direct Channel Access • Delay 
Frequency range 32-50,118-136 AM, 144-174. 420-512 MHz 
The Bearcat 20/20 automatic scanning radio 
replaces the Bearcat 220 and monitors 40 frequen-
cies from 7 bands, including aircraft. A two-position 
switch, located on the front panel. allows monitoring 
of 20 channels at a time. 

Bearcat® 210XL 
List price $349.95/CE price $229.00 
6-Band, 18 Channel • Crystalless • AC/DC 
Frequency range: 32-50. 144-174. 421-512 MHz. 
The Bearcat 210XL scanning radio is the second gener-
ation scanner that replaces the popular Bearcat 210 
and 211 It has almost twice the scanning capacity of 
the Bearcat 210 with 18 channels plus dual scanning 
speeds and a bright green fluorescent display. Auto-
matic search finds new frequencies. Features scan 
delay. single antenna, patented track tuning and more' 

Bearcat® 160 
List price $299 95/CE price $189.00 
5-Band, 18 Channel • AC only • Priority 
Dual Sean Speeds • Direct Channel Access 
Frequency range: 32-50. 144-174, 440-512 MHz. 
Would you believe the Bearcat 160 is the least 
expensive Bearcat crystalless scanner. 
This scanner presents a new dimension in 

scanning form and function. Look at the smooth 
keyboard. No buttons to punch. No knobs to turn. 
Instead, finger-tip pads provide control of all scanning 
operations, including On/Off, Volume and Squelch. Of 
course the Bearcat 160 incorporates other advanced 
Bearcat features such as Priority. Direct Channel Access. 
Dual Scan Speeds, Lockout. Scan Delay and more. 

NEW! Bearcat® 100 
The first no-crystal programmable handheld scanner. 
Allow 60-180 days for delivery after receipt of 
order due to the high demand for this product. 
List price $449 95/CE price $299.00 
8-Sand, 16 Channel • Liquid Crystal Display 
Search • Limit • Hold • Lockout • AC/DC 
Frequency range 30-50. 138-174, 406-512 MHz. 
The world's first no-crystal handheld scanner has 
compressed into a 3- x 7- x 1 v." case more scanning 
power than is found in many base or mobile scanners. 
The Bearcat 100 has a full 16 channels with frequency 
coverage that includes all public service bands (Low. 
High, UHF and "T' bands), the 2-Meter and 70 cm. 
Amateur bands, plus Military and Federal Government 
frequencies. It has chrome-plated keys for functions 
that are user controlled, such as lockout, manual and 
automatic scan. Even search is provided, both manual 
and automatic. Wow what a scanner' 
The Bearcat 100 produces audio power output of 300 

milliwatts. is track-tuned and has selectivity of better 
than 50 dB down and sensitivity of 0.6 microvolts on 
VHF and 1.0 microvolts on UHF. Power consumption is 
kept extremely low by using a liquid crys at display and 
exclusive low power integrated circuits. 
Included in our low CE price is a sturdy carrying case. 

earphone, battery charger/AC adapter, six AA ni-cad 
batteries and flexible antenna. For earliest delivery 
from CE, reserve your Bearcat 100 today. 

Bearcat® 5 
List price $134.95/CE price $94.00 
4-land, 8 Crystal Channels • Lockout • AC only 
Frequency range: 33-50. 146-174, 450-508 MHz. 
The Bearcat 5 is a value-packed crystal scanner built for 
the scanning professional - at a price the first-time 
buyer can afford. Individual lockout switches. Order one 
crystal certificate for each channel. 

Bearcar Four-Six ThinScan 
List price $189 95/CE price $124.00 
Frequency range: 33-4 7. 152-164. 450-508 MHz. 
The incredible. Bearcat Four-Si. Thin Scan ' is like 
having an information center in your pocket. This four 
band. 6 channel crystal controlled scanner has patented 
Track Tuning on UHF. Scan Delay and Channel Lockout. 
Measures 23/. a BV. X 1 !' Includes rubber ducky antenna. 
Order crystal certificate for eachchannel. Made in Japan. 

TEST ANY SCANNER 
Test any scanner purchased from Communications 
Electronics' for 31 days before you decide to keep it if for 
any reason you are not completely satisfied, return it in 
original condition with all parts in 31 days, for a prompt 
refund (less shipping/handling charges and rebate credits) 

Regency'S M400 Scanner 
Regency M100 Scanner 
Regency R1040 Scanner   
5F50 AC Adapter 
SP51 Battery Charger 
SP58 Carrying Case tor Bearcat 4-6 ThinScan-

FB-E Frequency Directory for Eastern U.S.A.. 
FB-W Frequency Directory for Western US  A   
FED Federal Frequency Directory for U.S.A.   
B-4 1 2 V AAA Ni-Cad's for ThinScan' and Fanon  $9.00 
35cc Crystal certificate   $3.00 

Add $3.00 shipping for all accessories ordered at the same time 

INCREASED PERFORMANCE ANTENNAS 
If you want the utmost in performance from your 
scanner, it isessential that you use an external antenna. 
We have six base and mobile antennas specifically 
designed for receiving all bands. Order # A60 is a 
magnet mount mobile antenna. Order #A61 is a gutter 
clip mobile antenna. Order #A62 is a trunk-lip mobile 
antenna. Order #A63 is a 3,4 inch hole mount. Order 
#A84 isa  inch snap-in mount, and #A70 is an all band 
base station antenna. All antennas are $35.00 and 
$3.00 for UPS shipping in the continental United States. 

Fanon Slimline 6-HLU 
List price $169.95/CE price $109.00 
Low cost 6-channol, 4-band scanner! 
The Fanon Slimline 6-1-4LU gives you six channels of crystal 
controlled excitement. Unique Automatic Peak Tuning Circuit 
adiusts the receiver front end for maximum sensitivity 
across the entire UHF band. Individual channel lockout 
switches. Frequency range 30-50. 146-175 and 450-512 
MHz. Size 23/4 x6̀. x 1" Includes rubber ducky antenna. 
Order crystal certificates for each channel Made in Japan. 

Fanon Slimline 6-HL 
List price $149 95/CE price $99.00 
6-Channel performance at 4-channel cost! 
Frequency range 30-50, 146-175 MHz 
If you don't need the UHF band, get this model and save 
money. Same high performance and features as the model 
HLU without the UHF band Order crystal certificates for 
each channel Made in Japan 

FANON SCANNER ACCESSORIES 
SCM4-8 Mobile Adapter/Battery Charger  549 00 
CH8-8 AC Adapter/Battery Charger  .51500 
CAT-6 Carrying case for Fanon w/Belt Clip  515 00 
AUC-3 Auto lighter adapter/Battery Charger  $15 00 
PSK-6 Base Power Supply/Bracket for SCMA-6  $20.00 

OTHER SCANNERS & ACCESSORIES 
$259.00 
$199.00 
$149.00 
 $9.00 
 $9.00 
$12 00 
$12.00 
$12.00 

BUY WITH CONFIDENCE 
To get the fastest delivery from CE of any scanner, 
send or phone your order directly to our Scanner 
Distribution Center:- Be sure to calculate your price 
using the CE prices in this ad. Michigan residents 
please add 4% sales tax. Written purchase orders are 
accepted from approved government agencies and 
most well rated firms at a 10% surcharge for net 10 
billing. All sales are subject to availability. All sales on 
accessories are final. Prices, terms and specifications 
are subject to change without notice. Out of stock items 
will be placed on backorder automatically unless CE is 
instructed differently. Most products that we sell have a 
manufacturers warranty. Free copies of warranties on 
these products are available prior to purchase by 
writing to CE. International orders are invited with a 
$20.00 surcharge for special handling in addition to 
shipping charges. All shipments are F.0 B. Ann Arbor, 
Michigan. No COD's please. Non-certified and foreign 
checks require bank clearance. Minimum order$35.00. 
Mail orders to: Co mmunications Electronics: 

Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add 
$7.00 per scanner or phone product for U.P.S. 
ground shipping and handling, or $14.00 for faster 
U. P.S. air shipping to some locations. If you have a 
Master Charge or Visa card, you may call anytime 
and place a credit card order. Order toll free in the 
U.S.A. Dial 800-521-4414. If you are outside the 
U.S. or in Michigan, dial 313-994-4444. Dealer 
inquiries invited. All order lines at Com muni-
cations Electronics" are staffed 24 hours. 

Scanner Distribution Center' and CE logos are trade-
marks of Communications Electronics.' 
t Bearcat is a federally registered trademark of Electra 
Company. a Division of Masco Corporation of Indiana. 
Regency is a federally registered trademark of Regency 
Electronics Inc. 
Copyright '1981 Com munications Electronics' 

VISA 

CM COMMUNICATIONS 
ELECTRONICS'" 

854 Phooni•  Box 1002 .7: Ann Arbor Mechvan 48706 U S A 
Cell TOLL-FREE I800152 -441 4 or outside U S A.1313)9114.4444 

master charge 
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 1 MICROWAVE COMPONENTS COMPUTER IC. SPECIALS 

ARRA 
4 
1614-60 
0520A 
4604-)0( 

Variable Attenuator 
Variable Attenuator 0 to 604111 
Variable Attenuator 18 to 26.5 GHz 
Variable Attenuator 0 to 1800 
Variable Attenuator 0 to 180dB 

General Microwave 
Directional Coupler 2 to 4GHz 20dB Type N 

Hewlett Packard 
848/ , 
114876 
4778 
44874 

14878 
J468A 
478A 

4382 
1382A 
NK292A 
8436A 

8471A 
8532A 
05324 
15320 
,094 

X347A 
5347A 
G347A 
J347A 
H347A 
349A 
P532A 
M532A 
P382A 
155e 
N18292A 
3503 
33001C 
11660A 
11048C 
10100E1 
H421A 
H421A 

100 onms Meg. Thermistor Mount (NEW) 
100 ohms Meg Thermistor Mount (USED) 
200 ohms Meg. Thermistor Mount (USED) 
WO ohms Neg. Thermistor Mount (USED) 
100 ohms Meg. Thermistor Mount (USED) 

100 ohms Meg. Thermistor Mount (USED) 
200 ohms Meg Thermistor Mount (USED) 

5.85 to 8.2 GHz Variable Attenuator 0 to 50dB 
8.2 to 12.4 GHz Variable Attenuator 0 to 50dB 
Waveguide Adapter 

Bandpass Filter 8 to 12.4 GHz 
RF Detector 
7.05 to 10 GHz Frequency Meter 
3.95 to 5.85 GH1 Frequency Meter 
5.85 to 8.2 GHz Frequency Meter 
Carriage with a 444A Slotted Line Untuned Detector Probe 
and 8098 Coaxial Slotted Section 2.6 to 18 GHz 

8.2 to 12.4 GHz  nal' M HOS 
2.6 to 3.95 Wiz  noise source 
3.9510 5.85 Ciliz  noise source 
5.851,38.2 Citiz  noise source 
705 to 10 Cillz  noise source 
400 to 4C00 MHz  noise source 
12,4 to 18 Gtiz  Frequency meter 
Frequency meter 
0 to 50 013 attenuator 
05 Watts 50 OHMs DC to 10(X) MC attenuatof 
Adapter 
Microwave switch 
Pin absorption modulator 
Tracking generator shunt 
Feed( hrough termination 
Termination 
7.05 to 10 GHz Crystal Detector 
7.05 to 10 Citiz matched pair 

Merrimac 
801162 Variable Attenuator 

Microlab/FXR 

to N Adapter 8.2 - 12.4 GHz 
Coupler 

Narda 

4013C-10/  225408 Directional Coupler 2 to 4 Gitz 10db Type SMA 
4014-10/  22538 Directional Coupler 3.85 to 8 GHz 100 Type SMA 
40I4C-6/  22876 Directional Coupler 3.85 to 8 GHz 641B Type SHIA 
4015C-10/  22539 Uirectional Coupler 7.4 to 12 GHz 10d8 Type SMA 
4015C-30/  23105 Directional Coupler 7 to 12.4 GHz 300 Type SMA 
044-20  Directional Coupler 4 to 8 GHz 208113 Type N 
040-20  Direcitonal Coupler 240 to 500 MC 200 Type N 

043-20/  22006 Directional Coupler 1.7 to 4 GHz 20818 Type N 
1003-10/  22011 Directional Coupler 2 to 4 GHz 10d111 Type N 
1003-30/  22012 Directional Coupler 2 to 4 GHZ 30(111 Type N 

90.00 
90.00 
90.00 
95.00 
95.00 
125.00 
125.00 

125.00 
75.00 
75.00 

043-30/  22007 Directional Coupler 1.7 to 3.5 GHz 30dB Type N  125.00 
:2574  Directional Coupler 2 to 4 GHz 100 Type N  125.00 
1033  Coaxial Hybrid 2 to 4 GHz 3dB Type N  125.00 
1032  Coaxial Hybrid 950 to 2 GHz 3 dB Type N  125.00 
:84/  22380 Variable Attenuator 1 to 90113 2 to 2.5 GHz Type SMA 550.00 
,'2377  Waveguide to Type N Adapter  35.00 
720-6  Fixed Attenuator 8.2 to 14.4 OH: 6 dB  50.00 
603  Waveguide  25.01( 

PRD 
101 
r101 
101 
.05A/367 
958 
185E61 
196C 
•1708  
(8811 
,40A,C.D,E 
109J.1 
.fINSCHEL ENG. 

12.4 to 18 GHz Variable Attenuator 0 to 600 
8.2 to 12.4 GHz Variable Attenuator 0 to 608111 
Variable Attenuator 0 to 600 
Slotted Line with Type N Adapter 
8.2 to 12.4 GHz Variable Attenuator 0 to 5048 
7.05 to 10 GHZ Variable Attenuator 0 to 400 
8.2 to 12.4 GHz Variable Attenuator 0 to 45dB 
3.95 to 5.85 GHz Variable Attenuator 0 to 450 
Frequency Meter 5.3 to 6.7 GHZ 
Fixed Attenuators 
Fixed Attenuators 
2692 Variable Attenuator .30 to 60d8 

300.0( 
200.06 
200.00 
100.0r 
ton 

tIlL 
25.0( 
25.00 
100.00 

S 50.00 
75.00 
100.00 
100.00 
100.00 

75.00 

150.00 
100.00 
100. o0 
x00.00 
125.00 

150.00 
150.00 
250.00 
250.00 
65.00 

75.00 
so.too 
300.00 
300.00 
300 ‘00 

175.00 

600.00 
wow 
500.00 
503 00 
540.00 
310.00 
400.00 
500.00 
520.00 
132.50 
10000 
10000 
295.00 
50.00 
25.00 
25.00 
75.00 
20000 

100.00 

MEMORY  DESCRIPTION 

2708 
2716/2516 
2114/9114 
211412 
211413 
4027 
4060/2107 
4050/9050 
2111A-2/8111 
21124-2 
2115AL-2 
6104-3/4104 
7141-2 
MC86641120 
9131 

1K x 8 EPROM 
21( x 8 EPROM Shalt Single S. W. 
It . 4 Static RAM 450ns 
It x 4 Static RAM 250ns 
It x 4 Static RAM 35Uns 
48 x 1 Dynamic RAM 
48 x 1 Dynamic RAM 
OK x 1 Dynamic RAM 
256 x 4 Static RAM 
256 . 4 Static RAM 
11( x 1 Static RAM 55ns 
48 x 1 Static RAM 32Ons 
48 x 1 Static RAM 200ns 
OK  2 Static RAM 200ns 
IS . 1 Static RAM 3001ns 

ECT. 

MC6800L 
MCM6810AP 
MCM68AIOP 
MC86813101, 
MC6820P 
MC6820L 
MC6821P 
MC688211, 
MCM68301.7 
MC6840P 
MC6845P 
MC6845L 
MC 68S01. 

MC6852P 
MC68521. 
MC6854P 
M(6860CJCS 
m( 61621 

1-38-3 

moo528 
M838548 
8008-1 
40408 
ZVOCPU 
6520 
6530 
2650 
TMS100081. 
TP45402411( 
1856011NC 
MC144Il 
At 5-4007D 
AY5-9200 
A15-9100 
A05-2376 
W -8500 
TR1402A 
PR1472B 

35.00  PT1482111 
75.00  8257 

8251 
8228 
8212 
MC144100 
MC14412 
MC14408 
MC14409 
MC1488L 
MC14891. 
MC 14051 
MC14061 
MC1408/6/7/8 
MC13300 
MCI349/50 
MC17331. 

18565 

Microprocessor 
128 x 8 Static RAM 450ns 
128 x 8 Static RAM 360ns 
128  8 Static RAM 250ns 
PIA 
PIA 
PIA 
PIA 
Mikbug 
PTM 
CRT Controller 
CRT Controller 
ACIA 

SSDA 
SSDA 
ADt.0 
0-600 8P5 Modem 
2400 BPS Modem 
F8 Microprocessor 
F8 Memory Interface 
F8 Memory Interface 
F8 Direct Memory Access 
Microprocessor 
Microprocessor 
Microprocessor 
PIA 
Support For 6500 series 
Microprocessor 
Four Bit Microprocessor 
9 u 64 Digital Storage Buffer (FIFO) 
UART 
Bit Rate Generator 
Four Digit.Counter/Display Drivers 
Repertory Dialler 
Push Button Telephone Diallers 
Keyboard Encoder 
TV Game Chip 
UART 
UART 
UART 
DMA Controller 
Communication Interface 
System Controller I Bus Driver 
8 Bit Input/Output Port 
2 of 8 Tone Encoder 
Low Speed Modem 
Binary to Phone Pulse Converter 
Binary to Phone Pulse Converter 
RS232 Driver 
RS232 Receiver 
A/D Converter Subsystem 
6 Bit D/A Converter 
8 Bit D/A Converter 
Low Level Video Detector 
Video IF Amplifier 
1.8733 OP Amplifier 

Phase Lock Loop 

Toll Free Number 
800-528-0180 
(For orders only)  (602) 242-8916 

2111 W. Camelback 
Phoenix, Arizona 85015 

40 

PRICE 

$ 7.99 
20.00 
6.99 
6.99 
7.99 
3.99 
3.99 
3.99 
3.90 
3.99 
4.99 
14.99 
14.99 
14.99 
10.99 

13.80 
3.99 
4.99 
5.99 
8.99 
9.94 
11.99 
9.99 
14.94 
8.94 
29.50 
33.0r 
10.99 

5.99 
11.99 
22.00 
29.04 
14.99 
9.9, 
16.99 
9.94 
9 99 

14 (( 
7.9 , 
15.99 
10.99 
9.99 
9.99 
9.99 
11.94 
8.99 
9.99 
7.99 
19.99 
5.99 
9.94 
9.99 
9.99 
9.99 
9.99 
5.0( 
5.00 
9.99 
14.99 
12.99 
12.99 
1.00 
1.00 
9.00 
7.50 
4.50 
1.50 
1.17 
2.40 
2.50 

electro wc$ 
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MRF454 $21.83 

Se micconcluctc:or 

NPN SILICON RF PO WER TRANSISTORS 

. . designed for power amplifier applications in industrial, corn• 

mercial and amateur radio equipment to 30 MHz. 

• Specified 12 5 Volt, 30 MHz Characteristics 

Output Power  80 Watts 

Minimum Gain --- 12 dB 
Efficiency  50% 

Minn 

MRF475 

Toll Free Number 
800-528-0180 
(For orders only) 

T he R F 

MRF458  $20.68 

NPN SILICON RF POWER TRANSISTOR 

designed  for  power  amplifier  applications  in  industrial. 

commerical and amateur radio equipment to 30 MHz 

• Specified 125 Volt, 30 MHz Characteristics 

Output Power  80 Watts 

Minimum Gain  12 dB 

Efficiency  50% 

• Capable of Withstanding 30 1 Load VSWR @Rated Pout  and Vcc 

NPN SILICON RF POWER TRANSISTOR 

designed primarily for use in large signal output amplifier stages 
Intended  for use  in Citizen Band communications equipment 

operating at 27 MHz  High breakdown voltages allow a high 

percentage of up-modulation in AM circuits. 

• specified 125 V. 27 MHz Characteristics - 

Power Output = 4 0 Watts 
Power Gain = 10 dB Minimum 

Efficiency = 65% Typical 

NPN SILICON RF PO WER TRANSISTOR 

. . designed primarily for use in single sideband linear amplifier 

output applicarions in citizens band and other communications 

equipment operaling to 30 MHz. 

• Characterized for Single Sideband and Large-Signal Amplifier 

Applications Utilizing Low-Level Modulation. 

• Specified 136 V. 30 MHz Characteristics - 

Output Power  12 W (PEN 

Minimum Efficiency = 40% IS M 

Output Power = 4 0 W ICW) 

Minimum Efficiency = 50% (C M 

Minimum Power Gain r 10 dB (PEP & CW) 

• Common Collector Characterization 

MHW710 - 2 

$46.45 

440  t o 470  

UHF POWER AMPLIFIER MODULE 

designed for 125 volt UHF power amplifier applications in 

industrial and commercial FM equipment operating from 400 

to 512 MHz 

• Specified 125 Volt, UHF Characteristics - 

Output Power = 13 Watts 

Minimum Gain - 194 dB 

Harmonics  40 dB 

• 50 SI Input/Output Impedance 

• Guaranteed Stability and Ruggedness 

• Gain Control Pin for Manual or Automatic Output Level Control 

• Thin Film Hybrid Construction Gives Consistent Performance 

and Reliability 

Tektronix Test Equipment 
.  WIdebd ,. HIgh W I, fidg Iii 
sA  Dual  race Plug ir 
•  fast Rise DC Plug in 
N  SOMplIn9 Plug In 
R  Transistor Nisetime Plug in 
m  Nigel Gain 0 eeeeee nt lel Comparator Plug in 
TU-2  Test 104d Plug In for 530/540/550  Main from, 
182  Wideband Dual Trace Plug in 
151  Sampling Unit With 350PS Risetime DC to IGM/ 
2861  AC DI, f  ial Plug In 
353  Dual Trace Spooling DC tO IGn/ Plug In 
3576  Dual Yrace Sampling DC to 875Mil/ Plug 19 
30778  Sampling Swee0 Plud In 
31.10  Spectrum Analyzer 1 to 36MM/ olug IN 

Amplifier Plug in 
Sweep Plug In 

so 
si 

53/548  Wideband migh Gain Illug In 
53/54C  Dual Trace Plug In 
53/540  Nigh Gain DC Differential Plug In 
53/540  Wideband OC Differential Plug in 

84 
107 
00122 
123 

Test Plug in For 580/581 Main Frames 
Square Wave Generator .4 to IMHI 
Preamplifier 2m7 to 4010/ 

AC COuPled Pr n4m0 " fi.r  

131  Current Probe Amplifier 
184  Time MAr1 Generator 
R240  Program Control unit 
280  Trigger CountdOwn Unit 
5158  DC to 15MM/ Scope RACI Mount 
543  DC to 138M2  Scope 
561  DC to lOOMl SCOOe Rack Mount 
5618  DC to 10M112 SOAP, IOC , Mount 

5 51 oil 
120.00 
61 00 
200 00 
116.00 
283.00 
so. at 
116. 00 
730.00 
133.00 
250.00 
250.00 
250.00 
1000.00 
50.00 
50.00 
25.00 
45.00 
112.50 
38.00 
68.00 
68.00 
75.00 
48.00 
63.00 
25.00 

50.00 
363.00 
150.00 
84.00 

2000.00 
2500. 00 
250.00 
263.00 
300.00 
150.00 
200.00 

Scopes with Plug-ins 

561A  DC to 10100 Scope mitn a 15/0 Uual Trace IC to 
H/SIIM/ Sampling Plug In end • 11778 Sweet, n,,9 In. Pack Mount  6381. 00 

565  DC to IMO/ Dual Besm %CODY imOth A 2861 (Tiff  and a /861 Diff 
Plug In's  900  I. 

Sill  DC to 110MM/ lccoe mith a hi 1.1.1  M.911 GnIn Ping In  by) DI 

Tubes 
/126 
1 500/ 
3-1000? 
38211/8668 
31250083 
4-658 
4-1254 
4-260A 
4-400* 
4- IO WA 
5-600A 
4(12508 
4(12501/G 
4(02501 
4(12500 
4(01008 
4(41)08 

S 0,10.1 
102.00 
268 00 

00 
150.00 
45.00 
58.50 
68.50 
71.013 
184.00 
145.(8) 
65.00 
55.00 
113.00 
92.00 
147.00 
10/.00 

4C41501.1 
4C110008 
4C115008 
4(015030A 
4127 
441508 
441500 
4115 00 
5726/11601 
6116 
6106 
8118 
1111 
5894/6 
6146 
01468 
61468/m19NA 

SI1G (10 
)00 00 
160.00 
750.00 
sn.ao 
41.00 
52.00 
74.00 
39.00 
5.00 
500 
12.95 
29 00 
42 00 
5.00 
6.00 
7.00 

6146m 
6159 
6161 
6293 
6360 
6901 
6919 
rton 
7904 
8072 
11186 
0156 
11226 
11295/K17? 
M511 
M5604,11, 
N9011 
0950 

17  
10.60 
70.00 
18.50 
6.95 
40.00 
14.75 
12.00 
10.40 
49.00 
2.00 
7.85 

127.10 
128.00 
75.75 
50. )0 
9.00 
9 00 
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07in 
electroruci, 

Toll Free Number 
800-528-0180 
(For orders only) 

FAIRCHILD VHF AND UHF PRESCALER CHIPS  RF TRANSISTORS 

TYPE  PRICE 95H9ODC  350 MHz Prescaler Divide by 10/11  $9 50  PRICE  TYPE  PRICE  TYPE 
95H91DC  350 MHz Prescaler Divide by 5/6  950  2N1551  $15 00  2N5590  $8 15  MM1550  $10 00 
11C9ODC  650 MHz Prescaler Divide by 10/11  16 50  2N1562 15 00  2N5591  It 85  MM1552  50 00  
11C91DC  650 MHz Prescaler Divide by 5/6  16 50  2N1692  15 00  2N5637  22 15  MM1553  58 50 
11C83DC  1 GHz Divide by 248/256 Prescaler  29 90  2N1693  1500  2N5641  600  MM1801  550 
11C7ODC  600 MHz Flip/Flop with reset  12 30  2N2632  45 00  2145642  10 05  MM1602/2N5842  750 
11058DC  ECL VCM  453  2N2857JAN  252  2N5643  15 82  umieo7  865 
itC44DC/MC4044  Phase Frequency Detector  382  2N2876 12 35  2N6545  12 38  MM1861  1500  
11C24DC/MC4024  Dual TTL VCM  382  2N2880  25 00  2N5764  27 00  MM 1669  17 50 
11C06DC  UHF Prescaler 750 MHz D Type Flip/Flop  12 30  2N2927  700  2N5842  8 78  MM 19.43  300 
11C05DC  1 GHz Counter Divide by 4 158  TO  2N2947  18 35  2N5849  21 29  MM2605 

51 91  MI42608  303 511C01FC High Speed Dual 5-4 input NO/NOR Gate  2N2948  15 50  2N5862  500  
2N2949  390  2N5913  325  MM8008  223 
2N2950  500  2N5922  10 00  MMCM918  20 00 

2N3287  430  2N59421 15 2N5944  46 00  MMT72  1 17  
2N3294 

1 04  2N5945  11842 693892 mMH RMM ETT227485467  1 17 283 
CARBIDE — CIRCUIT BOARD DRILL BITS FOR PC BOARDS  2N3301 1 05  2N5946 

333032°4113311  838°°40555 

2N3302 

I 48  2N6080Size 35. 42  47, 49. 51. 52  52 15  7 74  MRE247 
10 05  MRF304Size 53. 54. 55. 56. 57.58. 59. 61, 63. 64, 65 1 85 2N3304  2N3307  12 60  2N6081 

11 30  MRF420 Size 66  1 90  2N3309  3.90  2N15082 
Size 1 25 mm 1 45 mm  2 00  2N3375  932  2N6083 1 57  2N8084  13 23  MRF450 

14 86  MRF450A Size 3 20 mm  3 58  2N3553 
2N3755  720  2N6094  7 15  MRF454 

11 77  MRF458  21 83 CRYSTAL FILTERS: TYCO 001.19880 same as 2194F 
22NN3838 68 600  2N6095  20 68 10 7 MHz Narrow Band Crystal Filter  1 09  2N6096  20 77 

3 dB bandwidth 15 kHz min 20 dB bandwidth 60 kHz min 40 dB bandwidth 150 54 2N3866JAN  280  2N6097  29 
kHz min  2N3866JANTX  449  2N6136  20 15  MRF502  1 06 

Ultimate 50 dB Insertion loss 1 0 dB max Ripple 1 0 dB max Ct 0 r /- 5 pf 3600   2N3924  334  2N6186 3860   mMRRFF 504  6 95 
ohms  $5 95  2N3927  12 10  609 490  

2N3950  26 86 
45 77  MM RFIFF9051 11 

MURATA CERAMIC FILTERS  8 15 
2N4072  1 80  2N8439 
2N4135  200  2N64591PT9795  231 6°°2 Models  SFI3•4550 455 kHz  $2 00  18 00  MRF5177 

CF A4•455E 455 kHZ  795   
12 00  MRF130042N6603  95  2N4261  1480  
2N6604  12 03  P141868  1 60 SFE-10 7107   MHz  5 

2N4427  1 >0  300 
2N4957 25.00 P145714.  1 50 
2 92  BFR902N4958  500  PT4612  2N4959  3 62  A5612 

25 00  P14628  5 00 

25 00  P14640  5 00 
5 00 

72 

23  BiLyY666c568C F 

TEST EQUIPMENT — HE WLETT PACKARD — TEKTRONIX — ETC.  2N4976  ¶900  6 
2N5090 

70 

Hewlett Packard  2N5108  12.31  CD3495 15 00  PT8659  10  
403  HHEEpsP76/S307 1 1 30  PT9790  4 14  495  PT9784  24130 

608C 10 mc to 480 mc 1 uV to 5V into 50 ohms Signal Generator  500 00  2N5 109  166  300  
608D 10 to 420 mc 1 uV to.5V into 50 ohms Signal Generator  50000  2N5160  349  HE PS3003  29 88  S01043 

9 95  SD1116  500 612A 450 to 1230 mc 1 uV to 5V into 50 ohms Signal Generator  750 00  2N5 17 9  105  H E F'S3005 
19 90  SD1118  300 614A 900 to 2100 mc Signal Generator  500 00  2N5 184 
24 95  SD1119  500 616A 1 8 to 4 2 Gc Signal Generator  40000  2N5216 2 00  HEPS3006 4750  HEPS3007  300 

616E1 1 8 to 4 2 Gc Signal Generator  50000  2N5583 455  HEPS3010  11 34 
618A 38 to 72 Gc Signal Generator  40000  2N5589   6 82  PS 256 
6186 3810 72 Gc Signal Generator  500 00  HHpE356350126E1 TRkVMRA2023-1 5  42 50 

620A 7 to 11 Gc Signal Generator  500 00  Hk4LTIR6005104  50 00  40281 
32 20  40282  10 90 623B Microwave Test Set  900 00  11 90 

626A 10 Gc to 15 Gc Signal Generator  2500 00  40290  248 

Alltoch 
4ii  225 to 400 mc AM/FM Signal Generator  750 00 

Singer: 
Mf 5VR,4  Universal Spectrum Analyzer with 1 kHz to 27 5 mc Plug In 1200 00 

Keitek: 
01630 100  TWT Amplifier 8 to 12 4 Gc 100 watts 40 dB gain  9200 00 

Petered: 
2038/2436/1102A 

Calibrated Display with an SSB Analysis Module and a 10 to 
40 mc Single Tone Synthesizer  1500 00 

YOUR CHOICE $4.99 

We can supply any 
value chip capac-
itors you may need 

PRICES 

to io  1 49 
11-50  1 29 
51  100  89 
101  1.000  69 
1.001 up  49 

CHIP CAPACITORS 

1pf  27pf  220pf  1200pt 
1 5pf  33pf  24Opt  1500p1 
2 2pf  39p?  270pf  1800pf 
2 7p1  47pf  300pf  4200pf 
3 3p1  56pf  330pf  2700pf 
3 9p1  88pf  360pf  3300pf 
4 7p1  82pf  390p1  3900pf 
5 6p1  10Opt  430pf  4700pf 
6 8pt  M et  47Opt  5800pf 
8 2pf  120pf  510pf  6800pf 
10pf  130pf  %Opt  8200pf 
12pf  150pf  620pf  010mf 
15pf  160pl  880pf  012mf 
18p1  180pf  820pf  015mf 
22pf  200pf  1000pf  018mf 

ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR 

5 52-2 7/8 
5 595-2 7/8/U 
5 595- 500/4/CW 

5 595-2 7LSB  YOUR CHOICE $24.95 
5 595.2 7USB 
5 645-2 7/8 
9 OUSB/CVV 
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electrotuc$ 

Toll Free Number 
800-528-0180 
(For orders only) 

1900 MHz to 2500 MHz DOWN CONVERTER 
This receiver is tunable a range of 1900 to 2500 mc and is intended for amateur radio use. The local oscillator is voltage controlled (I.e.) making the 1.f range approximately 54 

to 88 mc (Channels 2 to 7) 
PC BOARD WITH DATA 
PC BOARD WITH CHIP CAPACITORS 13   

PC BOARD WITH ALL PARTS FOR ASSEMBLY   

PC BOARD WITH ALL PARTS FOR ASSEMBLY PLUS 2N6603   
PC BOARD ASSEMBLED AND TESTED   
PC BOARD WITH ALL PARTS FOR ASSEMBLY, POWER SUPPLY AND ANTENNA   

POWER SUPPLY ASSEMBLED ANDTESTED   

YAGI ANTENNA 4' LONG APPROX. 20 TO 23 dB GAIN   
YAGI ANTENNA 4 WITH TYPE (N, BNC, SMA Connector)   
2300 MHz DOWN CONVERTER includes convener mounted in antenna, power supply, plus 90 DAY WARRANTY 
2300 MHz DOWN CONVERTER HMRII. with dish antenna, plus SIX MONTH WARRANTY   

OPTION #1 MRF902 in front end (7 dB noise figure) 
OPTION 112 2N6603 in front end (5 dB noise figure) 
2300 MHz DOWN CONVERTER ONLY 
10 dB Noise Figure 23 dB gain in box with N conn Input F conn Output  8149.99 

7 dB Noise Figure 23 dB gain in box with N conn Input F conn Output  $16999 
5 dB Noise Figure 23 dB gam in box with SMA coon Input F conn Output  $189.99 

DATA IS INCLUDED WITH KITS OR MAY BE PURCHASEDSEPARATELY  15.00 

 $19.99 
$44.99 

$69.95 
$89.00 
$79.99 
$159.99 

849.99 
839 99 
$64.99 
$259 99  

$200.00 
 $299 99 

 $359.99 

Shipping and Handling Cost: 
Receiver Kits and St 50 Power Supply add S2 00 Antenna add S5 00 Option 1/2 add S3 00 For comple.e system add S7 50 

HOWARDICOLEMAN TVRO CIRCUIT BOARDS 
DUAL CONVERSION BOARD  $25 00 
This board provides conversion from the 3 7 4 2 band first to 900 MHz where gain and bandpass filtering are provided and, second. to 70 MHz The board contains both local 
oscillators one fixed and the other variable and the second mixer Construction is greatly simplified by the use of Hybrid IC amplifiers for the gain stages Bare boards cost 

$25 
47 pF CHIP CAPACITORS  S6 00 
For use with dual conversion board Consists of 647 pF 

70 MHz IF BOARD 
$2 

This circuit provides about 43 dB gain with 50  ohm input and output im pedance It is designed to drive the HOWARD/COLEMAN TVRO Dem odu lator The onboard band 
and 

pass filter can be tuned for bandwidths between 20 and 35 MHz with a passband ripple of less than ' dB Hybrid ICs are used for the gain stages Bare boards cost $25 

01 pF CHIP CAPACITORS  $07 WOO 
For use with 70 MHz IF Board Consists of 7 01  pF 
DEMODULATOR BOARD  $4 
This circuit takes the 70 MHz center frequency satellite TV signals in the 10  to  200  millivolt  ran ge detects  them using a phase locked loop (*emphasizes and filters the 
result and amplifies the result to produce standard NTSC video Other outputs include the audio subcarrier a DC voltage proportional to the strength of the 70 MHz signal 

and AFC voltage centered at about 2 volts DC The bare board cost $40. 
SINGLE AUDIO SI5 00 
This circuit recovers the audio signals from the 68  MHz frequency Th e Miller  9051  coils  are  tuned  to  pass  the  6 8 MHz  subcarrier and the Miller 9052 coil tunes for recover', 

of the audio 
DUAL AUDIO 
Duplicate of the single audio but also covers the 62 range 

DC CONTROL 
This circuit controls the VTO s AFC and the S Meter 

525 00 

$15 00 

TERMS 
WE REGRET WE NO LONGER ACCEPT BANK CARDS. 

PLEASE SEND POSTAL MONEY ORDER CERTIFIED CHECK CASHIERS CHECK OR MONEY ORDER 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE ALL RETURN ORDERS ARE SUBJECT TO PRIOR APPROVAL BY MANAGEMENT 

ALL CHECKS AND MONEY ORDERS IN US FUNDS ONLY 

ALL ORDERS SENT FIRST CLASS OR UPS 

ALL PARTS PRIME AND GUARANTEED 

WE WILL ACCEPT COD ORDERS FOR S25 00 OR OVER ADD C2 50 FOR COD CHARGE 

PLEASE INCLUDE S2 50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES 

WE ALSO ARE LOOKING FOR NE W AND USED TUBES 
TEST EOUIPMENT COMPONENETS ETC 

WE ALSO SWAP OR TRADE 

FOR CATALOG SEE JANUARY 1980 73 Magazine 10 Pages 

(602) 242-8916 

2111 W. Camelback 
Phoenix, Arizona 85015 
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-60 

,_771 

771 
.771 
7.1 

5 

177 
777. 

766 

• 11 

.5111811. 

.326 

INTEGRATED CIRCUITS 

20 11713200 76 
25  1163201.5 
27 1.0320141 
25 1.0320171 
70 1163207 16 
25 1143234.5 
39 1.1713249 
25  1.1.33911 
54 15063(75 
02  1.034066 
63  111343912 
27  1193401 15 
25  1163406.24 
35  1.03401.5 
49  1.0340141 
II  1193401.72 
1 70 1113401 15 
43  11.3401.18 
43  103401-24 
43  shOSO 
69  7.9377 
35  10379 
35  1038011 
3.  10381 
54  1.17062 
45  1.14709N 
77  10713159 
7 61  107336 
69  194747 35 
25  7.947479 
69  sh174/1111 
97 1.07406 
65  1.113036 
87  1511304 
96  101305 
85  1141307 
1 15 1.147370 
97 101469 
85  1.011112 
25  101909 
7 65  1812111 
75  1.112M12 
75  L14350011 
75  1.613905 

1/4390911 
0014519 

/9 lessor( 
29 606596 
36  9065748 ass(  25  966464 

ael  35  m5088 
35  M567P 

3.  55 ',i mp 
1 CO  MOS 
35  711.0) 

7126  35  ?N W 
35  Ism 
35  76491C91 
80  75492 92 
LO  7549401 

65 
60  A 0 0 COMVER989 
76  mom  450 
00  8700CJ  1395 
45  91077.9  2200 
45  11750CJ  13 95 
45  107)0  995 
69  8 297  140 
50  10.7103  950 
75  77.7.1707  74 25 
79 

I-

236 
797, 
.9514 
711711 
.7116 

732N 

'SIN 
7556 
5174  10 CMOS 
71626  M  C04000 
71331  10 £04031 
7746  15  7.04902 

25  £04005 
7216  25  731907 
7569  00  7.01904 
.18714  89  7.404909 

£02010 
NEAR  £04011 
. 145  90  731072 

1 10  C04013 
' 081  1 90  7.04074 
7 092  1 90  C04075 
- .309  390  cObb 
7 07416 90 35  £D4017 
77 All  61  7.02078 
.770714  35  £04019 
770811  CO  CIMOTO 
t OW  1 25  7.01021 
• 7 MN  90  7.01022 
"'71  63  7.01023 
• • 717  375  CD.024 

• • ' -5(csk 

1 35  C04028 
95  1304029 
95  7.09030 
95  734035 
95  00.040 
595 734042 
700 7.02023 
1 00  WN W 
I 35 7.04048 
1 35  7.02049 
1 35 7.04960 
35 CD4051 
1 35 734000 
90 C040:4 
69 734066 
86 (MONO 
85 7.04010 
85  004077 
PS 7.01012 
550 7.01013 
295 7.047215 
500 7.02076 
00 CD4076 
60 104964 

155 60  C040412 
59 7.01776 

5 t1 t750 COMM  
85 C134507  1 00 
35 £04505  2 115 
38 £01510  00 
75 £04511 

£04575 
731576 

1 tO coots 
27  CD4520 
200 7.01527 
195 7.04529 
Sy  7.01553 
750 C114566 
300 7.01043 
1 75  C04586  7 70 
/ 25 £040192  3 CO 
60  74C00  35 
75  747.04  40 

747.40  35 
147.74  89 
747.20  35 

19 747.30  35 
95  747.48  I 95 

7.C74  85 
7476  7 25 
74090  1 25 

74C154  151 
76C93 

1407%  275 
74175  1 IS 
74192 
74[227 
147.905 
147.9%  75 
747.614  1 95 
7407122  5 DO 
147.923  550 
74[925  750 
74C9213  695 
110907  695 

NITORPACI 
0095 
9096 
1097 
8098 
9109 
8110 
8113 
9170 
6123 
8124 
8125 
6726 
6128 
6197 
1198 

Cif P.O. Box 4430M 

Santa Clara, CA 95054 

Will calls: 2322 Walsh Ave. 
ELECTRONICS 

(408) 988-1640  TWX 910-338-2139 

Same day shipment. First hoe parts only Factory tested 
Guaranteed money back Duality IC sand other compo-
nents at factory prices 

00 7,5 

95 
55 
1 35 

00 
1 50 
I 00 
4 a 

00 
SS 
1 75 
50 
59 

15 
36 
35 
i0 
35 
1 20 
.5 
45 
35 
29 

85 
I 15 
45 
1 OD 
I 35 
es 
Is 
IS 
167 

60 
1 13 
1 42 
71 
40 
40 
50 
45 
45 

2t 
115, 

94 
252 

7;13 
1 02 

'1 /0 
350 
245 
235 

65 
700 
600 

65 

65 
15 
50 
(10 
50 
10 
50 
/0 
69 
75 2758 
69 6741A 
69 117411 

Ca. 5 
I 25 
1 OS 10059071097 PA , 

05  21, 
9/  2102711. 4  • 40 
45  2702 1010  165 
1 OP  21040-4  495 
I 35  21079-4  375 
7 70 2111.1  375 
28  21122  395 
75  2114  375 
71  27741 300ns 4 0. 

57 71 1COns  1 95 
114116 20075{78 40 
005262  40 
0052110  300 
01.5320  995 
001330  594 
90.71D 3  400 
P11.7 MA  500 
.51011.  695 
42904  995 
92520  290 
9110174  7 50 
1100165-5  695 
170157100  450 
G0.311500.1 995 
MC8016751. 995 
9366  350 
410D  70 00 
476  76 00 

CLOCKS 
17/1715.31 7  5 SO 02101416 
005312  390  7 1717v 
0155314  016  2 50t, 
006369  210  4 pm, 
035647  14 45  5,, 
005866  795 73 Mc 
7.17070  895 78 067 
11705  895 20 0,050 
017153759411 3 91) 32 swo 
1708537540.11 490 3216492 
7205  76 50 l9452 3, 
7201  750 35795 MM 
7290  15  90  2 0103 171117 
7209  . 95 2 097752 MN 
05902909  326 2 4576 100 
050336C6  3 75 3l764045 

CONNECTORS  KEYBOARDS 
X pin sage  2 so  56 ow .SC115450 
44 pen Nos  1 75  9*6946449 904 
06 po Mr  400  5310665CP woo, 

a 50  Sully anwrs8490 
700 wo Nom WW 5 25  troMwo. Ptasta 

0.181 En:town 
IC M ONTS 

9049. Rs Lam 17011.  MOS 
1761 884 POI  799  Rod 107 8 
9  15  22  30  Moon Yallow 1019 
14  14  24  35  AMC. Pet, 
113  16  28  42 
II  17  36  51  67707,7e. ED Ma, 50  0, 
20  29  40  57 
7 woo 74 ,4w so 

WINE 11 W LEVU 3 
PIN  PM 

74  55  1: 1248 

78  67  40 

00 
7 03 
7 59 

450 
450 
425 
425 
425 
390 
390 
390 
400 
450 
1 20 
1 95 
4 SO 
450 
450 

rehrovercusom 5 7r5 ow  459  
. 2 72 ,, 5 7143 117114  450 
6504  995 6 5593 17/111  450 
9522  295  14 31818 06.  425 
6100  69 , WI 432 MU  450 
. 2 77 9,3 n111141/14  450 

MN  .2 r‘ memo mo ms 
.6850 .. 4562376  612 50  
MOP  395  oos,a0  i 795 
10115  t2 95 4169100  10 50 
8086  75 00  ,‘,.. .  16 50 
280  995  74C922  550 
2034  11 95  790923  550 
0212  290  ROOMS 5  695 
8214  3 95  0,594011  10 50 
6216  2 90 
8224  345  0 CON10.1... RUM 
62211  495  002587  362 
8257  6 95 DVSS  520 
5253  75 00 Co..,  7 67 
02_55  575  0695  1 95 
1257  10 95  09 75P  210 
5159  14 95  04.5',  310 
1902CP OM 73 95  7 ..7,30a 07  950 
t8021)177 pm 17 95 
706747  9 so  Mama 37a Dep11.611•41• 
CDP1911TCO 2/ 95 onwor  99 95 
£DP16020  35 00  1199•91c9 47i  26 95 
7.047797647  757  We 01911 III  17 95 

Own. 01.16 811  14 05 
46 1206476 
445 1013  5 SO  86 104 totem KP 
*75 1011  750  ..7, 7, 577,  09 00 
3341  695  0.06407171  639 00 

laps . Nara  SW 00 
P1011 
77024  5 as 6E5191065 . 570 IR 
1701  670  •4.7 .500 03 
171611  12 00  25 PAY 7s9t 025 
2716 5 yea  W 50  700  W ORN 0th 
62716 5 Poe 64 CO  WOO Ow NM 012 

79 95  350 069. pota 
14 01)  5 0191199 6 75 

tL!,33,  wet 5ts ow hp. 05 

°Og 10.000.1.0.1401 
295  117441 912  9785 00 
495  Mom. 920  9035 00 
A 75 
4 95 

MAI 100 II 510,1 777.7 Co  1749 

09 WIRE WRAP 10015 on 5190 
Porlabie 917717mmer  618 00 

C00.0111.10.6 0180 Products in Owl 

5229 a 

5169 0 
823 95 

137 50 

PT 15 

115961100611199 
69 300 ma 
12 PO 300 ma 5500rmer 1 25 
1260 0 600 04  3''-, 
72,7250 40 40.17.04  2 
tap CI 250 rna m. OW9  37 ' 
249 CT 100 79.  397 
109118.87000719  42 ' 
129 8 ao.  729, 
121/ 500 matra0 Poo  4 ' 
1278 1 4.179 *W AR 
10 15,47c a t8 vA we 7 

WI MP U N 
1.111  CA 
YAW  CC 
171AN721771  MCA 
CVO.  CC 

• 

'1,061,  I., 1..• 
3 br NSW 
ID Pow wmia• 
7520 Coo. moamont 
711311 81•77 
MA913640 
MA914610 
“610640 
0.00 710 
171494740 
11A66640 
17181067,0 
0.116740 

CC 
CA 7 
CC 
CA . 
CO  7 
CC 
CA t. 
CC 60 

MAI M. C. I  965 
11918191  495 
IIMPONweimeo.  Z 65 
11911 66 Tamola mor  8.69 

OM IM MO 
4-posNon 6 95  1-posabon I 00 
5.06001 t OD lapowbon 1 05 
R poSitillo ' 3.3 

4116 200ns Dynamic RAM 
8 818 40 

RCA Cosmac 1802 Super Elf Computer S106.95 

PROM Eraser 
assembled 25 PROM capacity $37.50 
(with timer $69.50) 6 PROM capacity OSHA 
UL version $69.50 (with timer $91.50) 

Z80 Microcomputer 
16 bit I 0 2 MHz clock 26 RAM. ROM Bread-
board space Excellent for control Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00 

S-100 Computer Boards 
8K State Godbout Econo IIA Kit  149 00 
16K Static Godbout Econo XIV Kit  269 00 
246 Static Godbout Econo XX-24 Kit 414 00 
32K Static Godbout Econo XX-32 Kit 537 00 
166 Dynamic RAM Klt 
326 Dynamic RAM Kit 
64K Dynamic RAM Kit 
Video Interface KO 
Color Video Kit 

81 IC Update Master Manual $79.95 
Corny IC data selector. 2 vol master reference 
guide Over 51.000 cross references Free update 
kervi-e through 1981 Domestic postage $4 75 

Modem Kit $60.00 
•:he art. orig . answer No tuning neces-

sary 103 compatible 300 baud Inexpensive 
acoustic coupler plans included Bid only $17 00 
Article in May Radio Electronics 

LRC 7000 +Printer $389.00 
64,40.32.20 column dot matrix impact. std 
paper Interface all personal computers 
LAC 7000 printer interlace cable for Super Elf 
h software  535 00 

289 00 
328 00 
399 00 
$161.00 
129 95 

NiCad Battery Fixer/Charger Kit 
Opens shorted cells that wont hold a charge 
and then charges them up, all in one kit wolull 
parts and instructions $9.95 

Rockwell AIM 65 Computer   
6502 based single board with full ASCII keyboard 
and 20 column thermal pnnter 20 char alphanu-
meric display ROM monitor. fully expandable 
$405.00. 4K version $450.00. 4K Assembler 
$85.00 8K Basic Interpreter $'100.00 
Special small power supply for AIM65 assem in 

frame $54.00. Complete AIM65 in thin bnef case 
with power supply $499.00. Molded plastic 
enclosure to fa both AIM65 and power supply 
$47.50. Special Package Pnce 4K AIM. 8K Basic. 
power supply cabinet $625.00. 
AIM65 KIM VIM Super Eli 44 pin expansion 

board 3 female and 1 male bus Board plus 3 
connectors 122.95. 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base Outstanding accuracy 

Video Modulator Kit .95 
Convert TV set into a high quality w monitor $9  

affecting usage Comp kit w lull instruc 

Multi-volt Computer Power Supply 
8v 5 amp. • 18v 5 amp, 50 1 5 amp  5v 
5 amp. 12v 5 amp,  12v option • 5v, • 12v 
are regulated Basic Kit 635.95. Kit with chassis 
and all hardware $51.95. Add $5 00 shipping Kit 
of hardware $16.00. Woodgrain case $10.00. 
$1 50 shipping 

1:ompare features before you decide to buy any 
other computer There is no other computer on 
the market today that has all the desirable bene-
fits of the Super Elf for so little money The Super 
Elf is a small single board computer that does 
many big things It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Full Basic. ASCII 
Keyboards. video character generation. etc. 

Before you buy another small computer see if it 
includes the following features ROM monitor. 
State and Mode displays. Single step. Optional 
iddress displays, Power Supply, Audio Amplifier 
and Speaker. Fully socketed for all IC's. Real cost 
;1 in warranty repairs. Full documentation 

Erie Super Elf includes a ROM monitor for pro-
gram loading editing and execution with SINGLE 
STEP for program debugging which is not in-
gluded in others at the same price With SINGLE 
STEP you can seethe microprocessor chip opera-
ting with the unique Guest 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 

Super Expansion Board with Ca 
Trios is truly an astounding value, This board has 
seen designed to allow you to decide how you 
want it optioned The Super Expansion Board 
comes with 4K of low power RAM fully address-
able anywhere in 64K with built-in memory pro-
tect and a cassette interface Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf The board includes slots 
for up to 6K of EPROM 12708 2758. 2716 or TI 
2716) and is fully socketed. EPROM can be used 
tor the monitor and Tiny Basic or other purposes 
A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader 
editor and error checking multi file cassette 
read write software. (relocatable cassette file) 
another exclusive from Quest It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor Break 

Quest Super Basic V5.0 
A new enhanced version of Super Basic now 
available Quest was the first company 
worldwide to ship a full size Basic for 1802 
Systems A complete function Super Basic by 
Ron Canker including floating point capability 
with scientific notation number range 
• 17E.). 32 bit integer • 2 billion multi dim 
arrays string arrays string maniputation can-

plus load, reset, run, wait, input, memory pro-
tect, monitor select and single step Large, on 
board displays provide output and optional high 
and low address There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec-
tor slot for the Quest Super Expansion Board 
Power supply and sockets for all IC's are in-
cluded in the price plus a detailed 127 pg instruc-
tion manual which now includes over 40 pgs of 
software info including a series of lessons to 
help get you started and a music program and 
graphics target game Many schools and univer-
sities are using the Super Elf as a course of study 
OEM s use it for training and R&D 

Remember Other computers only offer Super Elf 
features at additional cost or not at all Compare 
before you buy. Super Ell Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass f root panel $24.95. All metal Expan-
sion Cabinet, painted and silk screened with 
room for 5 S-100 boards and power supply 
$57.00. NICad Battery Memory Saver Kit $6.95. 
All kits and options also completely assembled 
and tested 

Ouestdata, a software publication for 1802 com-
puter users is available by subscription for 
$12 00 per 12 issues Single issues $1 50 Is-
sues 1-12 bound S16 50 

Free 14 page brochure. 
Moews Video Graphics $3.50. Games and fA, 
$3.00. Chip 8 Interpreter $5.50. 

ssette Interface $89.95 
points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button 
Other on board options include Parallel Input 
and Output Ports with full handshake They 
allow easy connection of an ASCII keyboard to the 
input port AS 232 and 20 nta 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 capa-
bility display with Tiny Basic and a video interface 
board Parallel I tO Ports $9.85. AS 232 $4.50. 
TTY 20 ma liF $1.95, S-100 54.50. A 50 pin 
connector set with ribbon cable is available at 
$15 25 for easy connection between the Super 
Ell and the Super Expansion Board, 
Power Supply Kit for the complete system (see 
Multi-volt Power Supply ) 

Ohio Scientific Computers 
CIP Series 2 $447.00. Like an Apple at less than 
halt the price , CIPMF Series 2 $1199.00. 
Mindloppy version with additional RAM ROM 
Complete software and peripherals available 
Send for free brochure 

sette I 0. save ana load basic data and ma 
chine language programs and over /5 state-
ments 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 included 
Super Basic on Cassette $55.00. 

Elf II Adapter Kit $24.95 
Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S-100 bus expansion (Witt Super Ex-
pansion) High and low address displays state 
and mode t ED  optional $18.00. 

Gremlin Color Video Kit $69.95 
32 x 16 alpha numerics and graphics up to 8 
colors with 6847 chip, 1K RAM at E000 Plugs 
into Super Elf 44 pin bus No high res graphics 
On board RF Modulator Kit $4.95 

1802 16K Dynamic RAM Kit $149.00 
Expandable to 326 Hidden refresh wtclocks up to 4 
WI/ w no wait stales Addl 16K RAM $25.00 
Tiny Basic Extended on Cassette  515.00 
(added commands include Stnntly. Array. Cas-
sette I 0 etc I S-100 4-Slot Expansion S 9.95 
Super Monitor VII Source Listing  S15.00 

TERMS' $5.00 min order U.S Funds Calif residents add 6% fax 
$10.00 min. BankAmericard and Master Charge accepted $1.00 insurance optional. 
Postage: Add 5%. C.O.D. $1 0 00 min. order. 

Super Color S-100 Video Kit $129.95 
Expandable to 256 x 192 high resolution color 
graphics 6847 with all display modes computer 
controlled Memory mapped 1K RAM expanda-
ble to 6K S-100 bus 1802 8080. 8085 Z80 etc 
Dealers: Send for excellent pricing margin 
program 
Editor Assembler 
(Requires minimum of 4K for E A plus user 
source) 
1802 Tiny Basic Source listing  519.00 
Super Monitor 82.0 2.1 Source Listing 520.00 

525.00 

FREE. Send for your copy of our NEW 1981 
GUEST CATALOG. Include 48c stamp. 
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ARCO CAPS CRYSTAL FILTERS 
304  100-550pF 
400  . 9-7pF 
402  1.5-20pF 
420  1-12pF 
423  7-100pF 
426  37-250pF 
464  25-280pF 
465  50-380pF 
467  110-580pF 

1.50 
1.00 
1.00 
1.00 
1.00 
1.01 
1.00 
1.39 
1.03 

469  170-780pF  1.40 
4615  390-1400pF  2.02 
404  8-60pF  1.00 
405  10-80pF  1.00 
422  4-40pF  1.00 
424  16-150pF  1.00 
427  55-300pF  1.00 
462  5-80pF  1.50 

TUBES 
61(D6  5.00 
6LQ6/6JE6  6.00 
6MJ6/6LQ6/6JE6C  6.00 
6LF6/6MH6  5.00 
12BY 7A  4.00 
2E26  4.69 
4X 150A  29.99 
4CX250B  45.00 
4CX25OR  69.00 
4CX300A  109.99 
4CX350A/8321  100.00 
4CX350F/J/8904  100.00 
4CX1500B/8660  300.00 
811A  20.00 
6360  4.69 

6939 
6146 
6146A 
6146B/8298 
6146W 
6550A 
8908 
8950 
4-400A 
4-400C 
572B/I' 160L 
7289 
3-1000Z 
3-500Z 

7.99 
5.00 
5.69 
7.95 
12.00 
8.00 
9.00 
9.00 

145.00 
145.00 
44.00 
9.95 

229.00 
141.00 

RE Transistors 
MRF449  12.65 
MRF449A  12.65 
MRF450  11.00 
MR F450A  11.77 
MR F452  15.00 
MR F453  13.72 

MRF203  P. O. R.  MR F454A  21.83 
MRF2I6  19.47  MRF455  14.08 
MRF221  8.73  MRF455A  14.08 
MRF226  10.20  MR F474  3.00 
MRF227  2.13  MRF475  2.90 
MRF238  10.00  MRF476  2.25 
MRF240  14.62  MR F477  10.00 
MRF245  28.87  MRF485  3.00 
MRF247  28.87  MR F492  20.40 
MRF262  6.25  MRF502  .93 
MRF3I4  12.20  MR F604  2.00 
MRF406  11 .3 3 MRF629  3.00 
MRF4I2  20.65  MR F648  26.87 
MRF42I  27.45  MRF901  3.99 
MRF422.A  38.25  MRF902  9.41 
MRF422  38.25  MR F904  3.00 
MR F428  38.25  MRF9Il  4.29 
MR F428A  38.25  MRF5I76  11.73 
MRF426  8.87  MR F8004  1.39 
MR F426A  8.87  BFR90  1.00 

BFR91 
BFR96 
B FW 92A 
BFW 92 
MMCM918 
MMCM2222 
MMCM2369 
MMCM2484 
MMCM 3960A 
MWAI20 
MWA 130 
MWA2I0 
MWA 220 
MWA230 
MWA 310 

1.25 
1.50 
1.00 
. 79 

14.30 
15.65 
15.00 
15.25 
24.30 
7.80 
8.08 
7.46 
8.08 
8.62 
8.08 

NEW MRF472 
12.5 VDC, 27 MHz 
4 Watts output 
10 dB gain 

1.69 ea. 
10/9.50 

100/69.00 
1000/480.00 

TO-3 TRANSISTOR SOCKETS 
Phenolic type  6/$1. 00 

NEW SIMPSON 260-7  $99. 99 

RG174/U - $15. 00 per 100 ft. 
Factory new 

PL259 TERMINATION 
52 Ohm 5 Watts  $1. 50 each 

TORIN TA 700 FANS NEW $29.99 each 
Model A30340 
230 VAC (g) . 78 Amps 
Will also work on 115 VAC 

EFCL455K13E 
EFCL455K40B2 
FX-07800L, 7.8 MHz 
FHA 103-4, 10.7 MHz 

3.99 
2.99 
12.99 
12.99 

CB type crysta s 
$4.95 each 
51-T 

Ti  T15  T28 
T2  T16  T29 
T3  T17  T30 
T4  T18  T31 
T5  T19  T32 
T6  T20  T33 
T7  T21  T34 
T8  T22  T35 
T9  T23  T36 
T 10  T24  T37 
T 11  T25  T38 
T12  T26  T39 
T13  T27  T40 
T14 

5 1-R 
RI  R15  R28 
R2  R16  R29 
R3  R17  R30 
R4  R18  R31 
R5  R19  R32 
R6  R20  R33 
R7  R21  R34 
R8  R22  R35 
R9  R23  R36 
R10  R24  R37 
R II  R25  R38 
R12  R26  R39 
R13  R27  R40 
R14 

NEW CHERRY BCD SWITCH 
New end plates 
Type T-20.   1.29 each 

Johnson 

AIR Variables 
$1.00 

T-3-5 
T-6-5 
T-9-5 
189-6-1 
189-502-Y 
189-503-105 
189-504-5 
189-505-5 
189-505-107 
189-506-103 
189-507-105 
189-508-5 
189-509-5 
545-043 

each 
1 to  5 pF 
1.7 to  11 pF 
2 to  15 pF 
. 1 to  10 pF 
1.3 to 6.7pF 
1.4 to 9.2pF 
1.5 to 11.6pF 
1.7 to 14.1pF 
1.7 to 14. IpF 
1.8 to 16.7pF 
2 to 19.3pF 
2.1 to 22.9pF 
2.4 to 24.5pF 
1.8 to 11.4pF 

64 
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193-10-6 
193-
193-

Johnson 

AIR Variables 
1/4 x 2 1/2" shaft 

$2. 50 each 
2. 2 to  34 pF 
1.5 to 27. 5pF 
.6 to 6. 4pF 

$1. 00 each 
160-107-16  .5 to 
193-10-9  2. 2 to 
193-10-104  2. 2 to 
193-4-5  3 to 

12 pF 
34 pF 
34 pF 
30 pF 

RF Power Device 
MR F454 Same as MR F458 
12.5 VDC, 3-30 MHz 
80Watts output, 12dB gain 

$17. 95 ea. 

E.F. JOHNSON 
TUBE SOCKETS 

#124-0311-100   6.99 each 
For 8072 etc. 

#124-0107-001....,.. 13.99 each 
For 4CX250B/R, 4X150A etc. 

#124-0111-001   4. 99 each 
Chimney for 4CX250B/R and 
4X150 

#124-0113-001 and 124-0113-021 
$12. 99 each 

Capacitor for #124-0107-001 

#123-209-33 Sockets.. -6. 99 each 
For 811A, 572B, 866, etc. 

UNELCO CAPS 

6. 8pF 
8. 2pF 
10pF 
12pF 
13pF 
14pF 
20pF 
24pF 
33pF 
36pF 
43pF 

47pF 
62pF 
100pF 
160pF 
180pF 
200pF 
240pF 
380pF 
470pF 
1000pF 

350V  $1. 00 each 

86 Pin Motorola Bus Edge Connectors 

Gold plated contacts 
Dual 43/86 pin  .156 spacing 
Soldertail for PCB  $3. 00 each 

110VAC MUFFIN FANS 

New   $11.95 
Used   $5. 95 

Transistors 

2N2857JAN 
22949 
2N2947 
2N2950 
2N3375 
2N3553 
2N3818 
2N3866 
2N3866JA N 
2N3866JANTX 
2N3925 
2N3948 
2N3950 
2N3959 

2N3960JANTX  10.00 
2N4072  1.60 

II  2N4427  1.10 
2N4429  7. 00 
2N4877  1.00 
2N4959  2.00 
2N4976  15.00 

2.50  2N5070  8.00 
3.60  2N5071  15.00 
15.00  2N5108  4.00 
4.60  2N5109  1.50 
8.00  2N5179  1.00 
1.57  2N5583  4.00 
5.00  2N5589  6.00 
1.00  2N5590  8.00 
2.50  2N5591  11.00 
4.00  2N5635  5.44 
10.00  2N5636  11.60 
2.00  2N5637  20.00 
25.00  2N5641  5.00 
3.00  2N5643  14.00 

2N5645 
25842 
2N5849 
2N5942 
2N5946 
2N5862 
2N6080 
2N6081 
2N6082 
2N6083 
2N6084 
2N6095 
2N6096 
2N6097 
2N6166 
2N6368 
A 210/MRF517 
BLY38 
40280/2N4427 
40281/2N3920 
40282/2N3927 

10.00 
8.00 
20.00 
40.00 
14.00 
50.00 
7.00 
10.00 
11.00 
13.00 
14.00 
11.00 
20.00 
28. 00 
38.00 
22. 99 
2.00 
5.00 
1.10 
7.00 
10.48 

CRYSTALS 
$4. 95 each 

5.120  7.4825  9.565  10.150  11.155  11.905  17.315 
7.3435  7.4865  9.575  10.160  11.275  11.955  17.355 
7.4585  7.4925  9.585  10.170  11.700  12.000  17.365 
7.4615  7.4985  10.000  10. 180  11.705  12.050  37.600 
7.4625  7.5015  10.010  10.240  11.730  12.100  37.650 
7.4665  7.5025  10.020  10.245  11.750  16.965  37.700 
7.4685  7.5065  10.030  10.595  11.755  17.015  37.750 
7.4715  7.7985  10.040  10.605  11.800  17.065  37.800 
7.4725  7. 8025  10.0525  10.615  11. 850  17. 165  37. 850 
7.4765  9.545  10.130  10.625  11.855  17.215  37.900 
7. 4785  9.555  10. 140  10.635  11.900  17. 265  37. 950 
7. 4815  38. 000 

High Voltage Caps 
30 MFD @ 500 VDC 
22 MFD @ 500 VDC 
100 MFD @ 450 VDC 
150 MFD @ 450 VDC 
225 MFD @ 450 VDC 
b01/1000pF @ 10 KV 
.001 @ 3 KV 
.0015@ 3 KV 
.01 @ 4 KV 
.01 @ 1. 6KV 
.02 @ 8 KV 
.01 @ 1 KV 

1.69 
1.69 
2.29 
3.29 
4.29 
. 89 

4/1. 00 
3/1. 00 

. 79 
4/1. 00 
2.00 

6/1. 00 

NEW 2" ROUND SPEAKERS 
100 Ohm coil  $. 99 each 

PLASTIC TO-3 SOCKETS 
4/$1. 00 

CRYSTAL fl LTERS 

Tyco 001-19880 Same as 2194F 
10. 7 MHz narrow band 

3 dB bandwidth 15 KHz min. 
20 dB bandwidth 60 KHz min. 
40 dB bandwidth 150 KHz min. 

Ultimate 50 dB insertion loss 1 dB max. 
Ripple 1 dB max. Ct. 0+/-5 pF 3600 Ohms 

$3. 99 each 

78M05 
Same as 7805 but only 1/2 Amp 
5 VDC  .49 each or 10/$3.00 

TRIMMER CAPS 
Sprague. Stable Polypropylene. 

. 50 each or 10/4. 00 
not sold mixed 
1. 2 to 13pF 
2 to 30pF 
3.9 to 18pF 
3.9 to 40pF 
3. 9 to 55pF 

Carbide Circuit Board Drill Bits 
for PCB Boards 

5 mix for $5. 00 

J-Fet 
J310 N-CHANNEL J-FET 450 MHz 
Good for VHF/UHF Amplifier, 
Oscillator and Mixers  3/$1.00 

MURATA CERAMIC FILTERS 
SFD 455D  455 KHz  2.00 
SFB 455D  455 KHz  1.60 
CFM455E  455 kHz  5.50 
CFU 455H  455 KHz  3.00 
SFE 10. 7MA  10. 7 MHz  2. 99 

TEXAS INSTRUMENTTIL-305P 
5 x 7 array alphanumeric display 

$3. 85 each 
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SEMICINIOUCTORS SWI MS 
ATLAS FILTERS 
ATLAS CRYSTAL FILTERS FOR 
ATLAS HAM GEAR 

Your Choice 

$15.95 ea. 

5.645 - 2.7/8 
5.595 - 2.7 USB 
5.595 - 2.7/8 4 
5.595 - 2.7 LSB 
5.595 - .500/4 
9.0 - USB/CW 

Soldering Kit 

New Weller Soldering Iron Kit 
#SP-23F   9.99 each 
Kit includes: 
1 - 25 Watt soldering iron, 

develops 750° of tip 
temperature 

3 - tips (screwdriver, chisel, 
cone) 

1 - soldering aid tool 
1 - coil 60/40 rosin core solder 

CERAMIC PLATE CAPS 

$1.09 each 
#1 type for 3/8 plate cap 
#2 type for 5/8 plate cap 

Used NiCads 
Used C Nickel Cadmium Batteries 
1.8 amp hour 
Pack of ten $8.99 per pack 

CERAMIC COIL FORMS 
$1.99 each 

#1  3/16" x 4/8" 
#2  3/16" x 1/4" 
#3  1/4 " x 3/4" 
#4  3/8 " x 7/8" 
#5  3/8 " x 5/8" 

All of the above have 
powdered iron cores. 

#6  1/2" x 2 3/4" 

NEW BOGNER DOW NCO NV ER T ER 
Industrial version. 
1 year guarantee   $225.00 

NOT FOR SALE IN ARIZONA 

UHF/VHF RF POWER TRANSISTORS 
CD2867/2N6439 
60 Watts output 
Reg. Price   $45.77 
SALE PRICE,   $19.99 

CHOKES 

.1-3 uli  299 
VIV.15 .15 ull  299 
VIV 150 150 uH  299 
5-20 uH  1  69 
Variable coil 10-80 uH  2  99 
Transformer dual 8.8 uH .... 1.00 
.47u11   1.00 ea. or 10/7.50 
.68 uH   1.00 ea. or 10/7.50 
1 ull   1.00 ea. or 10/7.50 
1.2 till   1.00 ea. or 10/7.50 
1.5 till   1.00 ea. or 10/7.50 
2.2 till  1  00 ea. or 10/7.50 
2.7 till  1  00 ea. or 10/7.50 
3.3 di  1  00 ea. or 10/7.50 
6.5 uH  1  00 ea. or 10/7.50 
7.5 uH  1  00 ea. or 10/7.50 
10 uH  1  00 ea. or 10/7.50 
15 uH  1  00 ea. or 10/7.50 
20 uH  1  00 ea. or 10/7.50 
22 till  1  00 ea. or 10/7.50 
33 uH  1  00 ea. or 10/7.50 
39 till  1  00 ea. or 10/7.50 
47 uH  1  00 ea. or 10/7.50 
50 uH  299 
56 uH  169 
62 uH  1  00 ea. or 10/7.50 
68 uH  1  00 ea. or 10/7.50 
100 uH  299 
120 ull  169 
185 uil  1  00 ea. or 10/7.50 
538 uH  1  00 ea. or 10/7.50 
680 uH  1  00 ea. or 10/7.50 
1000 uH  1  00 ea. or 10/7.50 
1630 uH  1  50 
.1 mH  299 
.2 mil  299 
.22 mil  299 
.27 mil  2  99 
.33 mil  299 
.39 mil  299 
.240 mil  2  99 
1.2 mH  299 
1.5 mH  2  99 
1.65 mH  2  99 
1.75 mH  299 
1.9 m1  2  99 
1 mil  169 

1.88 mil  3  99 
2 mil  299 
2.4 inH  2  99 
2.5 mil .... 1.00 ea. or 10/7.50 
2.7 ml!  299 
3.0 mil  2  99 
3.6 mil  2  99 
4.3 inH  299 

4.7 mH 
5  mH 
5.11 mH 
6  mH 
7.2 mH 
8.25 mil 
8.28 mH 
8.6 mil 
10 mH 
12 mil 
15 mH 
17 mil 
19.6 mil 
20  mH 
20.5 mH 
22.6 mil 
24 mil 
27.4 mil 
28.7 mH 
29.9 mil 
30 mH 
36 mH 
36.5 mH 
40 mH 
40.2 mil 
43 mH 
47 mil 
50 mH 
59 mH 
60 mH 
71.5 mil 
78.7 mH 
86  InH 
100 mH 
120 mH 
150 mH 
175 mH 
200 mH 
205 mH 
237 mH 
240 mH 
300 mH 
360 mil 
390 mH 
430 mH 
500 mH 
600 mH 
1000 mH 
1.5 Hy 
2.0 Hy 
2.5 Hy 
3.0 Hy 
5.0 Hy 
10 Hy 

2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
299 

2  99 
2  99 
299 
2  99 
1  50 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 
2  99 

HIGH VOLTAGE CAPS 

420 MFD @ 400 VDC 
600 MFD @ 400 VDC 

3.99 each 
3.99 each 

New Fairchild Prescaler Chip 

95H9ODCQM   6.50 each 
350 MHz prescaler divide by 10/11 
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.001 Chip Caps 
Power Supply PCB   4. 99 
Downconverter PCB   19.99 
Instructions for any separate item   10.00 

1.9-2.5G CONVERTERS 
1900 MHz to 2500 MHz DOWNCONVERTERS 
Intended for amateur radio use. 
Tunable from channel 2 thru 6. 
34 dB gain  2.5 to 3 dB noise. 
Warranty for 6 months  Model HMR 11 
Complete Receiver and Power Supply 
(does not include coax)   $225.00 

4 foot Yagi antenna only   $39. 99 

Downconverter Kit - PCB and parts   $69. 95 
Power Supply Kit - 
Box, PCB and parts   $49. 99 
Downconverter assembled   $79. 99 
Power Supply assembled   $59. 99 
Complete Kit form  $109. 99 
(includes Yagi antenna and instructions) 
REPLACEMENT PARTS 
MRF901   $ 3.99 
MBD101   1.29 

1.00 

NOT FOR SALE 

IN ARIZONA 

NE W TRANSFOR MERS 

F- 18X 
F-46X 
F4 lx 
P-8380 
P-8604 
K-32B 
E30554 

6.3 VCT @ 6Amps 
24V @ 1Amp 
25. 2VCT @ 2Amps 
10VCT @ 3Amps 
20VCT @ lAmp 
28VCT @ 100 MA 
Dual 17V @ 'Amp 

Price each 
6.99 
5.99 
6.99 
7.99 
4.99 
4.99 
6.99 

DIODES 

HEP 170 
3.5 A, 1000 Ply 

.20 ea., 100 for $15.00 

061005 
1.5 A, 1000 Ply 

15 ea., 100 for $12.00 

HVK 1153 
25 mA, 20,000 Ply 

$1.00 ea., 10 for $8.00 

Fairchild LEDs 
FLV 5007 & 5009 red. 
Case type TO-92. 

6, $1.00 

SCMS 10K 
15 mA, 10,000 PIV 

$1.69 ea., 10 for $12.50 

High-voltage diode EK500 
5000 Volts, 50 mA 

.99 each 

Motorola SCR 
TO-92 Case, 0.8 Amp, 30 V. 
lgt 0.2 Vgt 0.8. 
Same as 0165060. 

4/81.00 or 100/$15.00 

Dialco Type 555-2003 
LED 5 VDC with built-in reaistor. 

.69 each 

Motorola MA 752 Rectifier 
6 Amps, 200 Ply 

4 $1.29 

NEW BCD SWITCH 
8 switch with end plates 
Model TSM200-1011 (CDI)  $16.87 

CONTINUOUS TONE BUZZERS 

12VDC  $2.00 each 

EIMAC FINGER STOCK kY-302 
36 in. long x 1/2 in.  $4.99 each 

MAGNET WIRE 

$22.50 per spool 
k24  A . W . G.  9  lb. 
#26  A. W.G. 
#25  A. W.G. 
#30  A. W . G. 
#31  A. W.G. 

9  lb. 
9  lb. 

8 3/4 lb. 
6  lb. 

CORES 

T20-12 
T25-6 
T30-2 

4/1.00 
T30-6 
T30-12 
T37-2 

T37-6 
T37-10 
T44-6 

CABLE TIES 

#/T-18R  100 per bag 
mil. spec. M S-3368S, 4" 
Made by Tyton Corp. 

$2. 50 per bag 
100 bags - $20.00 

Miniature Ceramic Trimmers 
.50 each or 1044.00 

CV31D350  2 to 8 pF 
HM00-4075-03  3.5 to 11 pF 
300425  3.5 to 13 pF 
E5-25A  5 to 25 pF 

5.1 to 40 pF 
3.5 to 15 pF 
5.2 to 40 pF 
2.5 to 6 pF 

CERAMIC STAND OFFS 
#CNP-5  3/8 x 5/8" 

7/16 x 1 1/4" 
#N54W0112  3/8 x 1 1/2" 
#NL523W03-010 3/4 x 1 1/4" 

CORES AND BEADS 

#43  Shield Bead 
#61  Toroid 
#43  Balun 
#61  Ba lun 
061  Balun 
#61  Balun 
#61  Beads 
Ferrite Rod 1/4 x 7 1/2 
Ferrite Beads 1/8" long 
Ferrite Beads 3/8" long 
Ferrite Beads 1/16" long 

. 29 each 

. 39 each 

.49 each 
79 each 

4/1. 00 
3/1. 00 
10/1. 00 
8/1. 00 
6/1.00 
4/1. 00 
10/1. 00 
2. 99 

12/1.00 
6/1. 00 
12/1.00 

DOOR KNOB CAPS 
470 pF @ 15 KV 
Dual 500 pF @ 15 KV 
680 pF @ 6 KV 
800 pF @ 15 KV 
2700 pF @ 40 KV 

$3. 99 each 
5.99 each 
3.99 each 
3.99 each 
5.99 each 

ORDERING INSTRUCTIONS 

Check, money order, or credit cards welcome. (Master Charge and VISA only.) No personal checks or certified personal 
checks for foreign countries accepted. Money order or cashiers check in U.S. funds only. Letters of credit are not acceptable. 
Minimum shipping by UPS is 52.35 with insurance. Please allow extra shipping charges for heavy or long items. 
All parts returned due to customer error or decision will be subject to a 1507o restock charge. If we are out of an item ordered, 

we will try to replace it with an equal or better part unless you specify not to, or we will back order the item, or refund your 
money. 
PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. Prices supersede all previously published. Some items offer-

ed are limited to small quantities and are subject to prior sale. 
We now have a toll free number, but we ask that it be used for charge orders only. If you have any questions please use our 

other number. We are open from 8:00 a.m. - 5:00 p.m. Monday thru Saturday. 
Our toll free number for charge orders only is 800-528-3611. 

TRANSFORMERS 

$9. 99 each 
#2899652-01 
26.8 VCT @ 660 MA 
21.9 VCT @ 1. 1 Amps 

$1. 99 each 
#18000711P 
24 V @ 100 MA 

$12. 99 each 
#2099459-00 
28 V @ 1.5 Amps 
9.6 V @ 9 Amps 
16. 8 V @ 300 MA 

JUMBO LED'S 

Red  8/$1.00 
Clear 
Yellow 
Green 
Amber 

6/51. 00 
6/51. 00 
6/$1.00 
6/$1.00 

MEDIUM LED' S 

Red  6/$1. 00 
Green  6/$1.00 

NE555V TIMERS 

.39 each or 10/$5. 00 

NEW DUAL COLON LED 
. 69 each or 10/55. 00 

PLATE CHOKES 
75  3.00 
. 94 mH  3.99 

TRANSISTORS/IC S 
Motorola MlfW 252 VHF power amplifier. 
Frequency range  144-148 MHz.. 
Output power:  25W. 
Minimum gam.  19.2 dB. 

$29.67 each 

Motorola MC 1316P. 
House no. same as HEP C6073 41 
EC9814. 

2-W audio amplifier. 
$1.29 ea., 10 for $9.50 

Fairchild 007-03 IC. 
ECG no. 707 Chroma demodulator. 

$1.29 ea. , 10 for $8.50 

Motorola rf transistors. 
Selection Guide & Cross-Reference 
Catalog. 

43 pgs. 

$1.99 each 
RCA Triacs. 
Type T2310A. 
TO-5 Case with heat sinks. 
1.6 Amp, 100 VDC, lgt 3mA. 
Sensitive gate. 

$1.00 each 

RCA power transistors. 
NPN RCS 258. 
Vceo 60 NFE 5rnA. 
IC 20 Amps Vce 4V. 
250 Watts, Ft 2 MHz. 

$3.00 each 
RCA Triacs. 
Type T4121B/40799. 
200 VDC 10 Amps. 
Stud type. 

$3.69 each 

RCA Triacs. 
Type 40805,16421.0. 
30 Amps, 400 VDC. 

$5.00 each 

Motorola rf amplifier. 
544-4001-002, similar to type MHYI 401-2. 
1.5 Watts output. 440-512 MHz. 

15 dB gain min.  $19.99 each 

2822 North 32nd Street, #1 • Phoenix, Arizona 85008 • Phone 602-956-9423 
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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, for6M, 2M. or220 

Hamtronics Does it Again! 

Where else can you get a 
value-packed radio at such 

reasonable cost? 

FM-5 PC Board Kit-ONLY $159.95 
complete with controls, heatsink, etc. 
Cabinet kit, microphone, crystals. etc. available separately 

Request catalog for full details. 

HIGH QUALITY FM MODULES FOR 
REPEATERS, LINKS, TELEMETRY, ETC. 

• R75 VHF FM RECEIVER for 10M, 6M, 
2M, 220, or commercial bands. 4 fantastic 
selectivity options. Kitsf rom $84.95 to $119.95 

• R450 UHF FM RECEIVER for 380-520 MHz 
bands. Kits in selectivity options from $94.95 

• R110 VHF AM RECEIVER Kit for vhf aircraft 
band or ham bands. Only $84.95. 

• COR KITS With audio mixer and speaker 
amplifier. Only $29.95. 

• CWID KITS 158 bits, field programmable, 
clean audio. Only $59.95. 

• A16 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. 

• 751 VHF FM EXCITER for 10M, 6M, 2M, 
220 MHz or adjacent bands. 2 Watts contin-
uous. Kits only $54.95. 

• T451 UHF FM EXCITER for 450 ham band 
or adjacent. Kits only $64.95. 

• VHF & UHF LINEAR AMPLIFIERS. Use on 
either FM or SSB. Power levels from 10 to 45 
Watts to go with exciters & xmtg converters. 
Kits from $69.95. 

VHF &UHF TRANSMITTINGCONVERTERS  VHF & UHF RECEIVING CONVERTERS 

For SSB, CW, ATV, FM, etc. Available for 6M, 2M, 
220,440 with many IF input ranges. Converter board 
kit only at $79.95 (VHF) or $99.95 (UHF) or kits 
complete with PA and cabinet as shown. 

20 Models cover every practical rf and if range to 
listen to SSB, FM, ATV, etc. on 6M, 2M, 220, 440, and 
110 aircraft band. Even convert weather down to 2M! 
Kits from $39.95 and wired units. 

• Call or Write for FREE CATALOG 
(Send $2.00 or 5 IRC's for overseas MAILING) 

• Order by phone or mail • Add $2 S & H per order 
(Electronic answering service evenings & weekends) 
Use VISA, MASTERCARD, Check, or UPS COD. 

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. 

ham ronics, inc. 
65-P MOUL RD. • HILTON NY 14468 

Phone: 716-392-9430 
Hamtronscs  registered trademark 



ru i  the first name in Counters! 

L610.1 
CT TO Tioxl I sew none+,  SI 29 119 
CT 900000 41.9 

ono  109 91 
AT I Al adapt,  tat 
PCI NI<Bd poci • 49 
Adapter Charger  12 09 
OV I MKT power oven 
tone too  40 05 

,,Int Nor .nrot  111 

9 DIGITS 600 MHz $129 95 
WIRED 

The CT 90 is the most versatile, feature packed counter as tillable for less 

than S300.00! Advanced design features include three selectable gate times, 

nine digits, gate indicator and a unique display hold function which holds the 

displayed count after the input signal is removed Also, a I OmHz TC X0 time 

base is used which enables easy zero beat calibration checks against W WV. 

Optionally an internal nicad battery pack, external time base input and Micro 

power high stability crystal oven time base are as adable The CT-90, 

performance you can count on' 

SPECIFICATIONS: 

Range: 
Sensitivity. 

Resolution-

Display 
Time base: 

Power 

20 Hz to 600 MHz 

Less than 10 MV to 150 MHz 
Less than 50 MV to 500 MHz 
0.1 Hz (10 MHz range) 

1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 
9 digits 0.4" LED 

Standard-10.000 mHz, 10 ppm 20-40 C 
Optional Micro-power oven-0.1 ppm 20 40 (-
8-15 VAC at 250 ma 

7 DIGITS 525 MHz $99 9v5vIRED  
SPECIFICATIONS; 

Range:  20 Hz to 525 MHz 
Sensitivity  Less than 50 MV to 150 MHz 

Less than 150 MV to 500 MHz 
Resolution  1.0 Hz (5 MHz range) 

10.0 Hz (50 MHz range) 

100.0 Hz (500 MHz range) 
Display  7 digits 0.4" LED 
Time base:  1.0 ppm TC X0 20-40 (' loPower  12 VAC (a 250 ma 

The CT-70 breaks the price barrier on lab quality frequency counters. 

Deluxe features such as. three frequency ranges - each with pre- amplification 

dual selectable gate times, and gate activity indication make measurements a 

snap. The wide frequency range enables you to accurately measure signals 

from audio thru UHF with 1.0 ppm accuracy - that's .0001 %' The CT '70 is 

the answer to all your measurement needs. in the field, lab or harn shack_ 

PRICES:  

CT-70 wired, 1 year warranty  S99.95 
CT-70 Kit, 90 day parts war-
ranty  84.95 
AC-1 AC adapter  3.95 
BP-I Nicad pack + AC 

adapter/charger  12.95 

7 DIGITS 500 MHz $79 95 
WIRED 

PRICES: 

MINI 100 wired. I year 
warranty 

AC Z Ac adapter for MINI 
100 

BP Z Nicad pack and AC 
adapter charger 

$79.95 

3.95 

12 95 

Here's a handy, general purpose counter that provides most counter 

functions at an unbelievable price The MINI-100 doesn't have the full 

frequency range or input impedance qualities found in higher pnce units, but 

for basic RF signal measurements. it can't be bear Accurate measurements 

can be made from 1 MHz all the way up to500 MHz with excellent sensitivity 

throughout the range, and the two gate times let you select the resolution 

desired. Add the nicad pack option and the MINI-100 makes an ideal addition 

to your tool box for -inthe- field' frequency checks and repairs. 

SPECIFICATIONS: 

Range  1 MHz to 500 MHz 
Sensitivity  Less than 25 MV 

Resolution  100 Hz (slow gate) 
1.0 KHz (fast gate) 

Display  7 digits, 0.4" LED 
Time base:  2.0 ppm 20-40 C 
Power  5 VDC ta 200 ma 

8 DIGITS 600 MHz $159 9WIRED 

SPECIFICATIONS;  

Range  20 Hz to 600 MHz 
Sensitivity  Less than 25 my to 150 MHz 

Less than 150 my to 600 MHz 
Resolution:  1.0 Hz (60 MHz range) 

10.0 Hz (600 MHz range) 
Display  8 digits 0.4" LED 
Time base:  2.0 ppm 20-40 C 
Power  110 VAC or 12 VDC 

The CT-50 is a versatile lab bench counter that will measure up to600 MHz 

with 8 digit precision And. one of its best features is the Receive Frequency 

Adapter, which turns the CT-50 into a digital readout for any receiver The 

adapter is easily programmed for any receiver and a simple connection to the 

receiver's VFO is all that is required for use. Adding the receiver adapter in no 
way ilrnitS the operation of the CT-50, the adapter can be conveniently 

switched on or off The CT-50, a counter that can work doubles duts' 

PRICES: 

CT-50 wired, I year warranty 
CT 50 Kit, 90 day parts 
warranty 

RA I. receiver adapter kit 
RA I wired and preprogram. 
med (send copy of receiver 
schematic) 

$159 It 

119 45 
14 

29 u, 

DIGITAL MULTIMETER $99 91RED  
PRICES:  

DM-700 vetted I year wananty 
DM-700 Kit, 90 day parts 
warranty 

AC-I, AC adaptor 
BP-3. Nicad pack +AC 
adapter/ charger 
MP-1, Probe kit 

The DM-700 offers professional quality performance at a hobbyist price 

Features include; 26 different ranges and 5 functions, all arranged in a 

convenient, easy to use format Measurements are displayed on a large 31/2 
S99.95 

dawn. 1/2 inch LED readout with automatic decimal placement. automatic 

'79.95  polarity, overrange indication and over load protection up to 1250 volts on all 

3.95  ranges, making if virtually goof-proof! The DM-700 looks great, a handsome, 

tel black, rugged ABS case with convenient retractable tilt hail makes it an 
19.95  ideal addition to any shop. 
2.95 

14 

SPECIFICATIONS  

DC/AC volts 100uV to 1 KV, 5 ranges 
DC/ AC 
current  0.1 uA to 2.0 Amps, 5 ranges 
Resistance  0.1 ohms to 20 Megohms, 6 rang, 
Input 
impedance  10 Megohms, DC/AC volts 
Accuracy  0.1 % basic DC volts 
Power  4 'C' cells 

AUDIO SCALER 

I-or high resolution audio measurements, multiplies 
UP in frequency. 

• Great for PL tones 
• Multiplies by 10 or 100 
• 0.01 Hz resolutiort 

$29.95 Kit  $3995 Wired 

ACCESSORIES 
Telescopic whip antenna BNC plug   

High impedance probe, light loading   
Low pass probe, for audio measurements   
Direct probe, general purpose usage 
Tilt bail, for CT 70, 90. MINI-100   

Color burst calibration unit, calibrates counter 
against color TV signal 

FOITISeg  inc. Iffszm   

2575 Baird Rd. Penfield, NY 14526 - 62 

PHONE ORDERS 
CALL. 716-586-3950 

S 7.95 
15.95 
15.95 

  12.95 
3.95 

14.95 

COUNTER PREAMP 

For measuring extremely weak signals from 10 to 

MN: Small site. powered by plug transformer-inclu,t, • 
• Flat 25 db gain 
• BNC Connectors 
• Great for sniffing RF with pick-up loop 

S34.95 Kit  544 95 Wired 

I I k St S Saoslactoon astaronteed •Norntne lo n I 0 day, .1 not pleased 
rpr,n p 0,9,01 horn In/ refund •dol 5' lot shippos9 - 
.nsorant• to o loo•.morn of SI 0 Ove.seas add I 5 COO odd 
S2 0 niers onde, S I 0 odd Si 50  NV notd•nt, add 7 taa 
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DIGITAL RESEARCH: PARTS 
"TOP QUALITY PARTS FOR LESS" 

9 Watt Stereo 
Amplifier 

Brand New! 

l'isis7 65° 
Fantastic! 

One of the neatest items we have 
come up with. Operates on 8 to 20V 

A.C. or D.C. (on board diodes). 
• Separate tone control pots 
• Balance control 
• Volume control 
Separate inputs for phono, radio, 
recorder, etc. Separate jack for head 
phones. 
Replace your car stereo amp. Easy 
hook up — approximately 10 min. 
with our "how to" instructions. 

Transformer for above — $3.50 

Universal 
Timer Kit 

* Adjustable from 1 sec. to 
1 hr. 

* Control up to 1 amp 
"Turn Things On or Off" 

Kit includes all parts necessary to 
build this exciting kit. 
Uses: Children's T.V. programs - 
Darkroom exposures - Amateur 10 
min. I.D.er - Egg Timer - Intermittent 
Windshield  Wiper.  Absolutely 
endless uses. 
Complete kit including power supply. 
p.c. board - DPDT relay, and all parts 
to make timer operational. 

895 

• 

Video Game 
Board 

4 45  
3 for 12°° 

Hockey • Tennis • Handball 

• General Instruments AY3-8500 
• Features Exciting Sounds 
• On Screen Scoring 
• Speed & Paddle Controls 
• 1 or 2 Players 
• Works on 8-15 Volts D.C. 
Each board comes with RF Modulator 
(Ch. 3 or 4) and schematic. The only 
parts needed to complete game are 
speaker, 2-1 Meg Pots & Switches. 

IC Specials! 
LM1889-225 

MC1310 - 1" 

LM3820 • A.M. 
Radio on a chip 

w/specs. 

16 Pin Header 
2/1°° 

1616  4/1 I"  

Power Transistor 

TO220 Case *, 

311" 
1 Amp 30 Watts 100 Volt 

TIP 30C (Pt\IP) 
TIP 29C (NPN) 

Gold Wire 
Wrap Sockets 
Not Cheap Gold 
Inlay as Sold 
By Others. 

Super 3 Level 
Gold Wire Wrap. 

14 Pin - 10/3°5, 25/8" 
16 Pin - 10/4", 25/11" 

Video Paddle 

Controls 

2 for 1°° 
1 Meg 
Can be used with 
game board above. 

Voltage 
Regulator 
LM309K 

100 

5 Volt - 1 Amp Regulator 
TO3 Case. Super Special! 

Sprague RFI Filter 
3" or 3/9" 

Perfect for Computers, or any-
thing that needs to be "glitch" 
free. By the #1 name in filter-
ing,  Sprague.  JN17-5109B. 
Has I.E.C. Power Line Con-
nector. 2x3 Amp. 115/220 VAC 
60 Hz. 2'4" x 21/2 " x 3" deep. 

Switch Banks 

• Non Canceling  250 
• DPDT-PC or Solder 
• Switches Easily Removed 
• Push On/Push Off 
THAT'S INCREDIBLE! 

Measures: 
2" x 21/4" x 21/4" 

234" Mounting Centers 

Transformer 
32VCT @ lamp 
6V @ lamp 3 2 5  

Rectifier Diode 
IN4007 

TERM 
Add 50 postage we pay lialanre Orders under 15 add 75 handlonq No 
C.O.D. We accept He a Masterea.d and Arnewan E.,p,ets ,ards T.  Wet. 

add 5% Ta f nre,,n orderl Canada 10 , add 20, P& H 

1000 Volts, 1 Amp 
DO-41 Case • Prime • 
Long Lead • Marked. 

• VISA • MASTERCARD • AMERICAN EXPRESS • 

RCA Triac 

79° 
5 for 35° 

T2800M TO220 Case 
6 Amp 600 Volt 

JFET OP AMP 
Super High Input Impedance 
(10" OHMS) — High Frequen-
cy Response. TO 4 MHZ 
Large DC Voltage Gain 106 DR 
— New generation OP-AMP 
with Vastly Superior Features , 

LF356BH - 75' or 3/2°° 

Micro Mini 
Toggle Switch 

A .( 1  99° 
6 for 5°° 

SPDT • Made in USA 
with Hardware 

IF YOU DON'T HAVE CATALOG #81-05, YOU BETTER WRITE TODAY! 

Digital Research: Parts 
P.O. Box 401247 • Garland, Texas 75040 

(214) 271-2461 



•  SPECTRONICS, IN C. 
1009  Garfield St., Oak Park, Illinois • 60304 

(312) 848-6777 

NEW RELEASES & 
POPULAR ITEMS 

OUR MOST POPULAR 
PREAMPLIFIER 

M ODEL PLF-2 

'5295 

IMPROVE YOUR RECEPTION! 

A MECO ALL BAND 

PREA MP , 

• 6-160 Meters 
• 20+ dB Gain 
• Low Price 

MODEL PLF 2  Improves weak signals as well as 'made 
and spurious (election of most receivers Direct switching 
to rec or preamp Includes pwr supp 117 VAC wired & 
tested  W AG 
MODEL VLF 2E  240 VAC 5060 Hz operation  sums 
MODEL P1-2  For transceiver use Continuously tunable 
Nom 6 to 160 meters Features dual gate FET transistor 
amplifier for improved receiver sensitivity and low noise 
figure Requires no transceiver modifications and r, P,A ̂
die up to 250W transceiver output 117 VAC 60 Hz  579 96 
MODEL PT-2E  240 VAC S060 Hz operation  SIM 95 

PARTS TO BUILD 
YOUR OWN ANTENNA S- -;  

CABLE 

8U FOAM, ni dens braid SD tt 

8U FOAM, hi dens braid 100 ft 

RG58A/U stranded center 50 It 

RGS8A/U stranded center 100 ft 
RG58 3 ft wiPL259 each end 

RG58 5 It w/PL259 each end 
RG58 50 ft w/PL259 each end 

COPPER WIRE 

514 stranded, 100 ft spool 

514 solid copper enameled 100 

INSULATORS 

Egg Ins, porcelain per pair 
DOG BONE, porcelain set of 3 

NY GAIN #155 center insulator 
NY GAIN Cycolac end ins per pair 

•••••• 

SHIPPING CHARGES 
(Continental USA only) 

All Ameco preamplifiers  $3.00 
All "Build your own" antenna 
parts  $2.00 151 item. SOc each 
additional item 
Eavesdropper Antenna 83.00 
Mosley SWV-7 95.00 
B& W Portable Whip $3.00 

Mini Reader $2.50 

NOTE: INTERNATIONAL ORDERS 
write for Proforma Invoice 

514 95 
28.00 
8.95 
10.95 
3.35 
4.39 
P.95 

6 95 
6 95 

99 

1 50 

5.95 

3 95 

0  110 IMO 

• AUTOMATIC BANDS WITCHING! 

4 the world's Shortwave broadcast bands are 
.  with the Eavesdropper All-Band antenna 

',1,duatry tuned traps make the Eavesdropper 
work like seven separate antennas, each tuned to 

different international broadcast band  Also 
-avers It and 60M bands as well Its 100 foot. 72 

Eavesdropper 
SHORT WAVE BROADCAST 
RECEIVING ANTENNA 

$5995 • CO MPLETELY 

WEATHERPROOF' 

• CO MPLETE, NO ASSE MBLY NEEDED' 

• 60, 49, 41, 31, 25, 19, 16, 13 8, 11 M BANDS! 

ohm balanced feedline provides an exact match to 
the antenna on every band Comes completely 
assembled, and ready to install with 50 ft of 450 
lb lest nylon rope Overall length 4210" Wire 
514 copper clad steel Bandswitching Automatic 
Impedance to min 50-75 ohms balanced 

Only5S9.95 

B& W PORTABLE WHIP ANTENNA 

Quick Mounting 

$3450 

Simple, dependable whip is designed 
especially for apartment dwellers and 

renters who cannot install a perma-

nent antenna Tunes the ?, 6. 10, 15, 
20  and  40- meter  Amateur  bands 

Offers VS WR of 1 1 1 when properly 

adjusted to operating frequency Ideal 

for use as a portable emergency an-

tenna. too  Amounts to almost any 

horizontal support with a simple clamp 

bracket 

Weighs less than 2 pounds including 

five base-loading Coils (not used for 

6 2 meters). coax hne and counter-

poise Whip is 22%" long disassem-
bled, extends to 57 - Mount is 14" 

long Power rating 360 watts SSB or 

C W 

Model 370-10  634.50 

Introducing the versatile 
Kantronics Mini-Reader - 

At last you can have the cock.-
reading functions for Morse 
VITY and ASCII combined in a 
miniature package The SOW' 
evader has all the functions of 
its larger counterpart the Pleki 

ONLY 

, 299" 
List $319.95 

bey 2 irxtuding rode-speed 
display automatic Morse speed 
tracking demodulator output 
a tuning eye code-editing pro-
grains and a 24-hour Clock 
But the linealeader rnea-

sures only 574 by IS by 
and runs ors 12 volts' its CalCulat , 
or size still leaves room for a in 
character vacuum tube flOureS 
cent display 

2 METER ANTENNAS at 
BARGAIN PRICES!! 

-1W-gain  3 db GAIN 

MAGNETIC MOUNT 

ONLY 

Model 287 

Wt. 2.5 lbs. 
$19.9i 

An economical alternative to drilling a hole. 

A magnetic antenna by a name you can 
trust at a low, low price. 

Add $2.00 Shipping 
Model 286 Same but trunk lid   $15.95 b 

Weal 

"SLINKY" Dipole Antenna le 
A lot of perfor mance in a little space, on 80/75, 40 and 

20 meters  Only one setting needed for full band cover-
age —low VS WR throughout  Can be set at any length 

fro m 24-40' on 80/75 meters. 12-35 on 40. 618 on 20 

Band change takes less than a minute  Handles 1000 
watts  C W.  2000  PEP  on  SSB  With  50  RG 58/U 

COax  849.95 

se-ms cam it Ltt 
Mutt Altvtill 

*ft 

le isz speroli 
lett 
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A0201 

Ti.V...na...tc,,Clock Modules 
12VDC 

AUTOMOTIVE/ 
INSTRUMENT 

CLOCK 
APPLICATIONS 
• In dash autoclocks 
• Afterdnarki. auto/ 
RV clocks 

-  
'see •-r7 '   • Aircraft marine clks • 12VDC °per metro. .4-- • Portable/battery 

POwired instrumnts 

Features Bright 0.3" green display. Internal Crystal time 
base, r 0.5 sec ./day aCcur.Auto.display brightnesSCOntrol 
logic. Display Color filterable to blue, blue-green, green& 
yello w  Complete -just add switches and lens 

MA1003 Module  $16.95 

CLOCK MODULES 
MA1023 .7" Low Cost Digital LEO Clock Module  8.95 
MA1026 .7" Dig. LEO Alarm Clock/Thermometer 18.95 
MA5036 3" Low Cost Digit•I LED Clock/Timer  695 
MA1002 5" LED Display Dig Clock & )(former  995 

TRANSFORMERS 
102 P20  %former tor MA1023 Clock Modules  349 
102 P22  )(former for MA1026 Clock Modules  349 
102 P20  XIOrrner for MA5036 Clock Modules  149 

8 OHM SPEAKER 
2v." - 8 Ohm - 25 watt 

$1.25 ea. 2/$1.95.4. 1037.95u. 

MICROPROCESSOR COMPONENTS 
- IO WA/9080A SUPPORT DEVICES 
110.11110A  CPU 
DPII212  611111 Inpul/Oulout 
001214  . ..Ay 1 rrrrrr 01 C0.1fol 
016016  SP Onoclionel au, Or ., 
001124  G444.10, ..00 

Dee =  30 00 01 
DAUB  Sys0n, Contro 0, 30 Drirw 

DANA  System Contr.' . 
./0  00 01or ro, 0 Mr . 

ih M.P.  Asynchronous Comm Em men, 

OPSISI  Moo Con ,. 1/0 ILOSAA T 1 
0 331  Moo int•04, 
DROPA  moo Per.enerol 1/0 10i, 

Mol DMA Cont ., 

DP126  0.4 C 141 COnlreilst 
0 32/1  orno Kilyeoarci/C.01 0 1•10 10e 

01413/  CNN, Au, 1100 0., 
DPW.  Sy . , Timing Emmen, 
133161  Oen 11.  14.•ssoo 
OR M/  4.111. 14 Di ..... onei Rru•ner 
DP101  • Ilit • 0, 0 runei 

- 680016800 SUPPORT DEVICES   
MCMCO  M1sk,  ISIS 
MC6102CP  Misu *Is C ,scs ana PAM  11 . 

MC61110 00 1301 Slat u AP .  al* 

6.06110  M.o . , ..... uor Cont .. .  1016 

MCAPIOLII  10,606 101 ROM 'MCNAIR.  0 16 
CO M  Asynchronous Comm Assisp1sr  6 /6 

MC602  Synchronous Sorel CNN 01 010  1 16 

6106610  A MP . Chorlai MO M 41  A 0 
MC1102  3/06 0 41 0ulator  I) 91 
4.0111110A  0 001 S.1• 100. Tr•n• I PIC1E161  2 3 

82721 

14801.159 

BATTERY HOLDER 
• lipids 2 ea. C cells 
• Aluminu m Case 

• 5" leads 
.45 each  1033.99 

BATTERY 
HOLDER 

• Holds 4 ea. C cells 
• Plastic case 
• 9" leads 
$ 49 u. 1034.25 

EPROM Erasing Lamp 

Era*. 2708, 2716. 1702A, 52030. 520411 etc. 

Erases up to 4 chips within 20 minutes 
Maintains constant *sputum distence of one inch 
Special conductive foam liner eliminates Wetic build up. 
Built in safety lock to prevent UV exposure 
Compact - only 7 5/8" x 2 7/8" 0 2" 
Complete with holding trey for 4 chips. 

UVS-11E  $79.95 

MICROPROCESSOR CHIPS 

DATA ACQUISITION ICONTINUEDI -
ACICOARCCN 

A0C0111CCN 
DAC 430LCM 
OAC111111-C3 
0•C ISIOLC3 

DALY:33C. 
DACIENLCN 
CDAGIN 
•r  011 

lg. V W)  C.J 001.11111.31  I.0/1  II.. 

f10A 1 .11  CI, 1606111004 110 01 11  IS . 
L 01102  CPU  19 OS 
}MO  MAU  A 96 
11 .121711A0C CPU 48.1 S,K• icon) r•rne Greeel 1916 
c.41 .  h., vs/Clock. 1001. Illyles Memory,  1116 

. 00.11A•  MP, 1-11.1 160Ma/  16 0 
iNS1610041  CPU SIP Ch,P1.11,11100y1e, R A ,  19 . 
17,310103•  CPU IDA Wolos RAM1  24 ZS 

ira$10103  CPLO-64 eyles AAM  3 A 
, h540/1A  CPU ,010,sic Mu . in. . eeeee  P . 
peo.  CP0  11 0 

irespion  CPU A •ii  19 . 
151591110 ,  AIPL1 . ..11  MIS 

 SHIFT REGISTERS   
......to  bk., /..•it Cry nemic  SI 

M M ...  Chsal W W1 151.0 .  SO 
500060  0,0i WO W, Ststis  SO 
•446100  Dual W W1 PitC ,...01•10.  SS 

soeleGG  31•11.1 Dynanii,  SO 
MO WN  104.41.1 DV.M.K/ACCurnsIMIS, I • 
14.110110  1110/112 •11 Dynamic  JO 
6.3116N  Ocla1.0.1141  991 

10 .11113  0001 00"  AU 
300,11KAA1  106.110 Dynamic  291 
3113  ere • 12,11111 Sleht  4.. 
02to  Dual 101111 Slatu  1.0 

112-1111 Dynamic 
33u  14411.1 Osoosamis  2.9S 

ZSI ,  Ow. AA 811 Stal,c  2 SS 
331,  our 11.111, SM .  • 03 
3141,  Dual A60.1 Sta .  4 0 

sel•C  fink tow. et)  611 

DATA ACQUISITION   
AS P•IC14  1.10.0,10 Achne .110 2.  191 
AI121-1C1  Touce TO M LOA, east 11110  1,11 
•IFIZPICI  Toucl, To m Lon Peel elitm-  19, 16,,,  

0011111 04  Soo. Gain Op An. 
LeA102  CO .Ont Currant Source  LA 

LOA M,  TOMPOI eeeee Tranuoucw  1.40 
Lel. .  ire" input 00 Am0  1.10 
LEIN0  Sam•ke 111104 Anviirets  66 
Lure., tionus.corna onic 00 1.00m/C6  4. 
•DC11101LC04 •011 /1/0 Con ...... II LS•I  4.0 
OACOMILCN •Ail 0/• Converter, 10 We L.n 1  2.3 

1 err A/D Converter W C. Mu . 1  1.0 
Pell A/DC* 00 .1 3CA  1  MI6 
10. 0t D/A Cone Micro Comp M SS, 1110 
10011 Di• Cony MI,F0 COMP OJOS, SIG 
3 .1 D/A Con ...... 10.01, Lin 1  6.49 

1111111 0rA Converter OLD. Lin 1  111 
12-11,0/u Convertor AA. Lin I  1.111 
1-Channel Mulliolemer  1 19 

111AVO VAAT  sky 
 RAM'S   

1101  M el S. .  1 49 

II.  PPM, Den•mu  0 
2101 111011  Ps.. V .'s  1.21 
INII  1111•• I SI .<  I.,f 
11,02  102.• 1 S1at lc  l• 
2111 11IIII  0601 Static  191 
2111  as.. Sta . MOS  4 • 
Illa  1014•4 italic 410.  SAS 
21141.  1014•• Sletic Yr" Lou POwel  6.10 
2.1  100•1 501k< 10Ons  7 41 
Nell I  PM.. SM . 110ns Lop Poonn  E. 

I6.0M I Dynamic 116. lhousent4. 01 410 
CNN 4 "JP . . 16u Dynan . 30.11 .41240041  I. 
OM  610a Oynamls mkt  0 0 
1.1412144.1  01160 1.1 rant  3.16 
1101  11401 Stall,  / II 
60011  p06•1 Dynamic Fully [WOO .  ,SS 
1.0/001  3.1 0 , 0 .  .0 
404 .0/110/  410.1 Dynamic  4.0 
0.0144,444 ) .1.1 Mu 0 , 0 . ISO . IL/PENAC 11  SIS 

60.021111J IA  MO Oren 211.s ,ioerer A or M M ..,  60 
A.117493AA/N  Controller 0,4.1 . Men es . , lle 
UP0414/MKOr, riu Dynlonic 16 pin  4111 
..1642.00AL  4.1( St•Ile  A U 
1,1(00.4  1004 Stalu  A 16 

 PROPAS/EPROFAS   
1762A  In Liv tramene PROM  1 16 
PS  Se EPROM  1.91 
Th162716  ISA E•ROM 14V, •SP. • 1.21/1  1916 
2/0 .1•113161T 1 16•1 EPROM 11 ,0. •SO1  1016 
21121.11•111.1211, STA EPROM  II . 
V.  IS, EPROM 141 .0 13 014 rf VI  716 
1201  NY PROM  0 • 

1.3.111 NS W,  001 PROM 100 , Corrector)  1. 
13111  OS erpomr PRE .  It 10 

M INI 051101  3.1T" M ee 111polar PAOM  4. 
13111  1n. PROM  2.1 11 

 ROM'S   
311121401  Ch•racler G11.0.10, luPoe, Cas01  916 
21111 3211  CSS,M1Or 0.1.1,101 glom. COM)  11 
BAIN  Ch. M ./. CI•nOrMO, SO * 

.00123N  140 11.1 Aoad Only Memo .  1 91 

 NMOS READ ONLY MEMORIES 
MC MSS ,10P  1001.7 AOC, i SI•ifloO ./Gr•Sit  1110 

11. 41114140P  'Awls , Ms. Symeor • Put ,.  11 A. 
MC611161/70, 121.9.7 A1Pne Control Crmr Gan.  11 la 

MICROPROCESSOR MANUALS 
SE M 
113COPLO12  User M•nuai 

61.171A  Wet Man 0i 

  SPECIAL FUNCTION   
DS093C  Ok1/1 MOS CIOCI• Driun 111 ,1  3.10 
C15 32 .3  Dual MOS Clock Driver ISSIZ1 

r  Dise Control .  el • 

•3531613  Comm. ..ion Chlia  NIS 
60.011 .3  Muroetrocesior 11.1 Tune Cloce 
60.0111.3  Miff0P•OCOSSO• cornoeteie C.ce  11.10 
COPOSON  entn  0.90 PAM  10 

ana Dir ml LED 00 0 
CO 0ONAN  Microcontroner Mtn 0-03.1 OAP.  0 

• Dir ., LED Drlye ../N •uss Int 
CO NAN  1.0 VAC Ikeor D ..... 1200in 00 I 1 X 

 TELEPHONE/KEYBOARD CHIPS -  
•-•• 103  Push Sks11on 1,1zelsoo. O W.  IS SS 
•v } Me  11.13.10, 0.110, 14 . 
AV-5,1100  CMOS C.ocis Generator  • A 
•v.sruit  uevootirs t ncoser  keys,  11 0 
N13161-1  neypoara Encoder 114 0 ,1  7 
14 .12  st.s1Seas0 EnCo0s, IA 0 01 
141C•23  ArAreoar• encoder 'Ake ,'  6 
M40.1111/0  •Sre, Ow ton PO. 0.101  IS 

00070.0  141. 1ses Szr.1 Ens ..  1. 

442811 
1 9  10 99   ICA_ 
.35  .30  .25 

362812 
1 9  10-99  100  
.39  .35  .30 

473-862 
1 9  10 99  _ MO_ 
.46  .39  .35 

468-828 
1-9  1099  100  
49  45  .39 

435-802 
1.9  1099   
.50  .55  .49 

AC and DC Wall Transformers 

Input 
117V/601-Ir 
117V/60Hr 
117V/60Hr 
11IV/600z 
117V/60161 
120V/60.r 

Pert No. 
AC 250 
AC 500 
AC1000 
AC1700 
DV 9200 
DC 900 

Idesi Os. of 
sm . 
••• 
OC ..4stion 

Output 
12 VAC 250mA 
12 VAC 500mA 
12 VAC 1 amO 
9 VAC 1.7 amp 
9 VDC 200mA 
9 VDC 500mA 

Prsce  
$3.95 
SA 95 
$5 95 
$6 95 
$3 25 
$3 95 

/SO 
710 
SOO 

CONNECTORS 

0825P  1) Submunicure Plug   $2.95 
DB25S  0 Subminiature Socket   $3.50 
0851226  Cover for 131325P/S   $1.75 
22/445E  PC Edge 122/44 Pm/   $2.95 
UG88/U  BNC Plug   51.79 
UG89/U  BNC Jack   $3.79 
UG175/U  UHF Adapter    $ .49 
S0239  UHF Panel Recp   $1.29 

PL258  UHF Adapter   $1.60 
PL259  UHF Plug   $1.60 
UG260/U  BNC Plug   $1.79 
UG1094/U  BNC Bulkhead Reap.    $1.29 

TRS-80 
16K Conversion Kit 

Expand your 4K T RS 80 System to 16K 

Kit comes complete with 
*8 ea. MM5290 IUPD416/4116/ 16K Dyn Roams I•NS/ 
*Documentation for Conversion 

TRS-16K2 .150745     $39.95 
TRS-16K4 • 25ONS  $29.95 

JS5K 

JS-5K 
JS-100K 
JVC40 

JOYSTICKS 

• 
vC 40 

5K Linear Taper Pots    55 25 
113131( Linear Taper Pots   $4 95 
40K 121 Video Controller in case . . 55 95 

ELECTRONIC TOY MOTORS 

0 0 00 
Pewee 
O S 100e 

so 0.0 
Immo  Conent 

"  

T•PIC•  CIS  C  RISS Pe,   
•111.01•1011111.6119111 

tome  Cremin  lerore  0 0 
e 110111 pr. OZ • 

,Sees , 

Or • 

CASs 01111 I G (10  20  9200  020  11.7S0  090  0200  130  510  097 

MABUCHI RE280  99 each . . .10/$7.50 . . .100/$50.00 

6-Digit 
Clock Kit 

•Bright 300 ht corrirn cam 
ode disPladi 
• Uses M M53I4 clock chic 
•Switches for hOuril, minutes 
•nd hold modes 
• Firs easily 0. 3 0510 IC, 20 1t 
•Stmulated walnut caw 
Sits VAC oOrtition 
•12 or 24 hr °partition 
• 0,E1  all components. case & 
W W1 transformer 
•Sir• 61‘"  3 1.'8 . • 1%," 

JE701  $19.95 

JE215 Adjustable 
Dual Power Supply 

General  Description  The JE215 is a Dual Power 

Supply with independent adjustable postbve and nega-
tive output voltages. A separate adjustment for each 

of the supplies provides the user unlimited applications 
for IC current voltage requirements. The supply can 
also be used as a general all-purpose variable power 

supply.  FEATURES 
• Adiustoble r•gulated pow•r suPPlies. 
PO• end neg 1 2VOC to 15VDC 

• Power Output (mach suPPIY) 
5VDC OP 500mA. 10VDC IP 750mA. 
12VDC 66500mA. anis 
15VDC IP 175mA 
Two, 3 terminal ad, IC reguloors 
with thermal overload protection 
neat sink regulator cooling 
LEO "on" indicator 
Printed Board Construction 
120VAC input 
S.,. 3 1/2"w • 5 1/16"L • 2-H 

JE215 Adj. Dull Power Supply Kit (as shown) . . $24.95 
1,c1urer nOt 11,0.0 Du, similar in construction to abov•I 
JE200 Reg. Power Supply Kit 15VDC, 1 amp/ . . $14.95 \ ..... 
JE205 Adapter Brd.1toJE200) f 5., 9 & f 12V. $12.95 
JE210 Var. Flys, Sply. Kit. 5-15VDC. to1.5emp. $19.95 

• 

GLOBAL 
SPECIALTIES 

EXPERIMENTOR 
SOCKETS 

Can .  5 . Pruni 
Channe1  Irorss.n.• Modol  10 ,0  WoshOs 

Ws   ale  

3"  1414701 

X'  2211101 

.3" 4112301 

6'  $414/01 

6"  4612301 

51,, ss  Pose 

ill 1601  5 4.76 

2,50i  612.0-17 

01201  8 3.45 

11.01  $ 175 

2101  $14.79 

21401  5 8.711 

Quick Test 
Sockets 

&  Bus Strips 

SIAit s 
elSee 

CO OS 

mere 

m os 

10▪ 10 

0111 

01 n 

POWER CORD SALE  *.\ 

JE610 ASCII 
Encoded Keyboard Kit 

Th• JE610 ASCII Keyboard Kit can be interlaced into 
niosr .ny cornputlr nestom  The kit comes compiete 
with  an  1nClustrial  grade  keyboard switch Hae mbly 

162 key.). IC's, sock•ts. connector, •lectronic CO TO° . 
n•nIS  •nd  • 0005,1..0 30,1  print .]  wiring 1,0010  Th• 
keyboard assembly 1111,.1.40 .5V IP 1500.4 •nd -12V 
IP 10 rnA tor operation Features 80 keys generate the 
126 characters. upper end lower caw ASCII sat Fully 
buffered  Two 000 3,11 .16  keys provided for custom 
application*. Cep. lock for upper•casivonly •iph• chwec 
tort utilise. • 2376 140-pin) encoder reed-only memory 
chip  Outputs directly compatible with TTL/CITL or 
MOS logic arrays Easy int.rfaO.ng with • 16-Pin clip or 
18 pin edge connector. Sir. 3%.16  14',5 W  8%"0 

JE610/DTE-AK e(sAM Irn.";:o ti . . . $124.95 

J E610 Kit t.2= 1:14bnr(dn'oPS,t r.°:. .$ 79.95 
K62 62kkay Keyboard (Keyboard only) ... $ 34.95 
DTE-AK ca,. only  49.95 

JE212 - Newt, . 12VDC Adapter Board Kit 
for JE610 ASCII KEYBOARD KIT Kit. 

PrOyideS•12V DC Iron, ,Gorhir19 11/ DC  59.95 

JE600 
Hexadecimal Encoder Kit 

$10 00 Min Order - U S Funds Only 
Calif Residents Add 6% Sales Tw 
Postage - Add 5% plus$1 Insurance 

8/81 

SS W Shams - 254 
Send 524 Pompom ft* your 
FREE 1981 JAMECO CATALOG 

sanmm ia8 
ELECTRONICS 

PHONE 
ORDERS 
WELCOME 
(415) 592-5097 

MAIL ORDER ELECTRONIC'S - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

PRICES SUBJECT TO CHANGE 

38 

FULL 8-BIT 
LATCHED OUTPUT 
19 KEY KEYBOARD 111 
The JE600 Encoder Keyboard Kit provides two Se0   
heri•clesi mal digits produced fro m sequentiel key entries 
10 •110 , direct programming for 8 bit microprocessor 
or 8.bit memory circuits Three additional keys ar• Pro 
vidad  for  user operationi with one heving a [listable 
output evadable Th• outputs Sr. latched and m onitored 
with 9 LE D readouts. *ISO included Is • key entry strobe 

Features.  Full & bit latched output for microprocessor 
use. Th. n uetir define keys  with one toeing bist•blis 
operation  DebOureCe circuit provided for en 19 key a 
9 LEO resciouts to verily entries. EO M, lne.rfscing with 
stand•rd 16-pin IC connector  Only •5VDC 
for operation Sire 31i". oi  a Ilki" Cr 

JE600/DTE-HK  • $99.95  

JE600 Kit PCKEU.rd'ect'Oi:::. =:;.> .. $59.95 
K19 19-Key Keyboard ilkillybOar0 only)  .  $14.9.2 
DTE-HK (case only  only 3S1 - 1-1 4vs - WitIks" D) S44.9../ 

.-See Lis f ot Advertisers on page 114 



DEALER 
(DIRKTORY 
Phoenix AZ 

11.- Southwest's mat progressive commimica-
tons coni c 1.1) stocking Kenwood. !COM. 

MF . B&W, Astron, Lanen. Cuslicraft. 
lb -Gain,  riot, and more Vi'ould like to 
rove vou! Power Communications Corp., 1840 
Wet Camelbacii Rd., Phoenix AZ 85015. 
241-Watt. 

Culver City CA 
Jun's Einimaim 3019 Sepulveda Blvd., Culver 
City CA 90230, 390-8003. Trades 483-1886 San 
Diego. Call us foe • low quote. 

Fontana CA 
Complete lines ICON. DenTron, Ten-Ter. 
Marone. Cubic, Lunar, over 4000 Ammons, 
products for hobbyist. technician. experi-
menter. Also CB radio, landmobile Fontana 
Electemics, 8628 Sierra Ave., Fontein& CA 
M M. 822-7710. 

San Jose CA 
SAN FRANCISCO RAY AREA 

liornehrewers haven, tons of new and used 
Ham'Computer par and components. Serving 
Ham. since 1%.6. We specialise in ICON'. 
ELM. Mirage. Comptronio. We ship world. 
wide. Tele-Com Electronics, 13480 Union 
Avenue, San Jae CA 95124, 277-4479. 

San Jose CA 
Bay area', newest Anateir Radio store, New & 
toed Amateur Radio aim & wrvme. We feature 
Kenwood. ICOM, Arden, Yrs.. Ten-Tee, 
Santee & many 08000. Shaver Radio, Inc., 1378 
So. Broom Ave., K w me CA 95128, 9118-1100. 

Aurora CO 
Electronic pare, surplus, used ham gem and 
test equipment, catering to radio &minus, 
electronic hobbyists and small manufrturers. 
Low prices, growing selection. Come me usl 
Electronic Bits n Pieces, be., 9717 E. Cam, 
Aurora CO 80010, 361-8530. 

Denver CO 
Experimenter's paradise! Electronic and 
mechanical com.pogents for at31,111ur et: M O O!. 

111•17p1b, has , robot 
menten Open six days • week. Getes:ray = 
Monks = 442839 W. 44th Ave.. Denver CO 
/0211, 

Columbus GA 
10ENWOOD-YAESU-DRAKE 

The world's most fantastic amateur show. 
noun? You gotta me it to believe it! Radio 
Viluimak. 2012 Auburn Avenue, Columba. 
GA 31906, 561-7000. 

Smyrna GA 
Fire your Kenwood, Yawn, ICOM. Drake and 
other amateur need., come to see us Britt's 
TwoWar Radio, 2509 N. Atlanta Rd., Smyrna 
GA 30060, 432-8006. 

Preston ID 
Pruss WB7BYZ. has the Largest Stock of Ama-
teur Gear in the Intermountain West and the 
Beat Prices. Call me for all your ham needs 
Roe Distributing, 78 So. State, Preece ID 
/0283. 852-0830. 

Terre Haute IN 
Your ham headquarters !mated in tbe heart .4 
the nudwest. Hoosier Electronics. Inc., 19 
Modems Center, P.O. Ben 3300, Terre Haute 
IN 478003. 238-1456. 

Littleton MA 
The ham store of N.E. you can rely an. Ken. 
wood. ICOM.  Yen% DaiTron. ELM 
arnm. B&W switchts & wattmeters, Whietkr 
leder detectors, &newt. Regency, antennas by 
Lane% Wilson, Hostler. GAM, TEL-COM 
Inc. Communications & Electronics 675 Greet 
Rd.. Its 119, Littleton MA 01480, 486-3040. 

Medford MA 
Ness England's Distributor and Authorized Ser. 
Wm Center for all Major Amateur Lines 
Located Just North of Bruton at Exit 5 on 1.93. 
To/6 Radio Electronics, Inc.. 206 Mystic Ave., 
Medford MA 02155, 391-3200. 

Ann Arbor Ml 
See us for produce like Ten-Tec, R. L. Drake, 
Dentron and many more. Open Monday 
through Saturday, 0630 to 1730. WB8VGR, 

%V MOKN and W8RP behind the 
counter. Purchase Radio Supply. 327 E. Hoover 
Ave., Ann Arbor, Michig,an 48104. 868-8606. 

St. Louis M O 
Experimenter's pmadise! Electronic and me-
chanical components for computer ample. 
mod., people, hams, rote*  builder, toper. 
menten. Open no days • w  (;atewas Elec. 
Ironies Corp., 8123-25 Page Blvd.. Si. Louis 
MD 03130, 427-6116. 

Phila. PA/Camden NJ 
Waseguide & coaxial microwave componene 
& isjuipment. Laboratory grade test Menu-
memo, power supplies. Buy. sell & trade all 
ppular makes, FR. GR, OCR, ESI, Ser mon, 
Sinter, etc. Leaving Reseerch Labs, 1413 
Ferry Ave., Camden NJ 08104. 5414200. 

Somerset NJ 
New Jeney's only factory-authorized ICON 
and YAESU distributor. Large i memory of new 
and used specials. Mat major brands in stuck. 
Complete service and facilities. Radios 
Unlimited, 17110 Easton Avenue, P.O. Boa 347. 
%menet NJ 011813, 480-4599. 

Amsterdam NY 
UPSTATE NEW YORK 

Kenwood. ICOM. Drake, plus many (*lot 
hoes. Amateur Dealer for over 35 years. Adiron-
dscli Radio Supply, Inc., 185 Wert Main Street, 
Arristerdern NY -12010, 842-8350. 

Syracuse-Rome-Utica NY 
Featuring, Kenwood, Yawn, ICOM, 
Ten.Tec, Swan, DenTron. Alpha, Robot, MEI. 
Tempo, Astran, ELM. fly Gen, Mosley. 
Laren, Cushcraft, Hustler, Mini Products. Yiti 
won't be disappointed with equizninntnervise 
Radio World, Oneida County  -Termi. 
mad Sodding. Oriskany NY 13424.  7-0903. 

Columbus OH 
MI major bronds featured in the biggest and 
lost ham store for miles around Come in and 
twist the knobs before you  buy Universal 
Amateur Radio. hic., 1280 Aida Dr., Reynolds-
hog (Colombia) OH 43068, 886-4287. 

Scranton PA 
1COM, Bad, CushCraft. Beckman, Fluke. 
Larsen, Hustler, Antenna Spnialisto, Astern, 
Avant,  Belden, W2AL0W2VS. CDE. AEA, 
Vibropler. Ham-Key. CES, Amphenol. Sony, 
Fanor.Courico, B&W, Ameco, Shure Lane 
Electronics, 1112 Grenelview St., Screnton PA 
18500, 343-2124. 

Houston TX 
Eopermenter's puradisel Electronic and me. 
chained components for war = people. 
Kuhn people, hams, robot 
mem, Open do days • week. Gatew.ray M 
Ironies Inc., son a arke mst.  Houston TK 

77083. 978411/15. 

Sin Antonio TX 
Complete 2 way  service shop. Call Dee. 
W5FSP. Selling Antenna Specialists, Avanti. 
Azden, Bird, fly-gain. Standed, Vibroplex, 
Midland. Henry, CushCreft, Dielectric, 
Hustler, ICON, MEI. Nye. Shure, Cubic, 
Tempo, Ten-Tee and others. Appliance & 
Equipment Co., Inc., 2317 Vance Jackson 
Be..!, San Antonio TX 78213. 734-77113. 

Tacoma WA 
Tacoma area dealer for Kenwad, Canc, 
Clubcraft Antennas, Hustler Antennas, all 
amateur marine and com mercial twoway 
ad., supply. See am used redio dept. North-
west Radio Supply, 5240 South Puget Sound. 
Tacoma WA 98409, 475-2619. 

Yakima WA 
Central Washington's newest Amateur Radio 
Rae. New and used amateur radio sales and 
service. Ham Radio Equipment-All Ii 
Roy-Sell-Trade. The Radio Store. 1740 
Fruitrale Rind.. Yakima, WA 98902. 248-4777 

Casper WY 
Nye Keys. Callbook. FM Transceivers. Antenna 
wire. 12 Volt Supplies Evening and Saturday 
bows Radio Air&Ity, 531 W. Canine Dr., 
Diaper WY 82801. 2374248. 

DEALERS 
Your company name and message 
can contain up to 25 wordsjor as lit-
tle as $150 yearly (prepaid), or $15 
per month (prepaid quarterly). No 
mention of mail-order business or 
area code permitted. Directory text 
and payment must reach us 60 days 
in advance of publication. For ex-
ample, advertising for the October 
issue must be in our hands by 
August 1st. Mail to 73 Magazine, 
Peterborough NH 03458. ATTN: 
Nancy Clam pa. 

PROPAGATION 
J. H. Nelson 

4 Plymouth Dr. 

Whiting NJ 08 759 

EASTERN UNITED STATES TO: 
GMT:  (10  02  04  06  08  10  11 14 lb  18 20  22 

ALASKA 14 14 7 7 7 7 7 7 14 14 14 la 

ARGENTINA 21 14A 14 7 7 7 14 14 21 2IA tO 

AUSTRALIA 21 14A 7A 7 / 7 7A 14 21 21A 7IA 21A 

CANAL ZONE 21 14A 7A 7 7 7 70. 14 21 21. 71/1 21A 

ENGLAND 14 7 7 7 7 7A 1• 14 21 21 I4A 74 

HA WAII 21A 14 7A 7 75 76 7 14 14 I4 Si II 

INDIA 14 741 70 75 75 75 7A 14 14 14 14 14 

JAPAN 14A 14 14 70 75 75 75 711 7 14 14 14A 

MEXICO 14A 14 7A 7 7 7 7 14 14 14 21 I4A 

PHILIPPINES 14A 14 70 75 70 78 75 7A 14 14 14 14 

PUERTO RICO Id 7A 7 7 7 7 7A 14 I4A 14A I4A 14 

SOUTH AFRICA 14 75 75 7 7 14 14 21 21A 21A 14 14 

U. S. S. R. 7 7 7 7 7 7A 14 14A 14A 14 14 14 

WEST COAST 

CENTRAL 

14A 14 

14 

7 7 7 7 7 

STATES 
7 

14 

7 

14A 

I4 

21 

14 

21 

TO: 
IA 

21 

14 

UNITED 
7,4 7 7 7 ALASKA 14 

ARGENTINA 21 14A MI 7 7 14 21 21A 21A 21A 21 

AUSTRALIA 21 M a 7A 7 7 7 7A 14 21 21A 2IA 21* 
CANAL ZONE 21 14A in 7 7 7 ?A 14 21 21A 21 21 

ENGLAND 14 7 7 7 7 7 7 14 14A 14A 1,1 14 

HA WAII 21A 14A 14 7A 7 7 7 14 14 21 21 21 

INDIA 14 14 7 711 79 711 79 74. 14 14 14 14 

JAPAN 14/1 14 14 78 70 75 79 79 7 14 14 14A 

MEXICO se 14 7 7 7 ? 7 14 14 14 14A 14A 

PHILIPPINES 14A 14.4 79 70 76 79 79 7/1 14 14 14 14 

PUERTO RICO to, I4 14 7 7 7 7A 14 14A 1411 21 21 

SOUTH AFRICA 14 70 70 711 711 140 14 21 21A 21A 14 14 

U.S. S. R. 7 7 7 7 7 78 75 1• 14A I4 14 7A 

WESTERN UNITED STATES TO: 
ALASKA 14 NI 7. 7 7 7 7 7 III 14 70 14 

ARGENTINA 21 21 14 14 7 7 7 14 21 21A 21.4 IA 

AUSTRALIA 21 14A 14 7 7 7 7A 14 21 21A 21A 2IA 

CANAL ZONE 27 14A 14 7 7 7 70. 14 21 21• IA 21A 

ENGLAND 14 7 7 7 7 7 78 14 14A 74 Id 14 

HA WAII 21A 21 14A 7A 7 7 7 14 14 21 21 21A 

INDIA 14 14 14 7.4 78 78 70 78 14 ru 4 14 

JAPAN 21 14 14 14 7A 7 78 711 7 4 Id I 4A 

MEXICO 14A 14 7 7 7 7 7 14 14 Ida 111A 14A 

PHILIPPINES 21 14A 14 7 7 70 70 7A 14 rd 14 14A 

PUERTO RICO 21 14 14 7 7 7 14 14 •A It 21 

SOUTH AFRICA 14 78 78 70 79 70 . 14 14 A IIA IdA 14 

U. S. S. R. 7 7 7 7 7 70 70 14 14A 14 14 7/1 

EAST COAST 4A 14 7 7 7 7 7 4 I4* I l 21 

First letter = day waves  Second = night waves 

A = Next higher frequency may also be useful 

B = Difficult circuit this period  F = Fair 

G = Good  P = Poor  • = Chance of solar flares 

AUGUST 
MON M AT ...._.. 

1 
P/P. 

2 3 4 5 6 7 8 
F/F 0/F WF• G/F G/G 0/0 G/F 

9 
G/F 
10 

0/F 
11 

G/F 12. 13 WO 14.,0 15 
GM 

16 17 18 19 20 21 22 
G/G WO 0/F G/F 0/0 0/0 G/F• 

23 Pm- 24 WI" 25 26 27 28 29 
30 G/G 31 0/0 Fn. 43/F 0/0 CMG 0/F 
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HE EVOLUTION OF A CHAMPION! 

FT-101ZD Mk In 
VOX (i•l,  D M. 

PO WER HEATER 
PPOC At! 2041O PACS  PO  NI 

The FT-101 ZD Mk III is the latest chapter in The success story of the FT-101 line. 
Armed with new audio filtering for even better selectivity, the FT-101ZD now 
includes provision for an optional FM or AM unit. Compare features and you'll see 
why active operators everywhere are upgrading to Yaesu! 

jle IF Bandwidth 
Using two 8-pole filters in the IF, Yaesu's pioneering variable band-
width system provides continuous control over the width of the IF 
passband — from 2.4 kHz down to 300 H7 —  without the short-
ccmings of single-filter IF shift schemes. No need to buy separate 
filters for 1.8 kHz, 1.5 kHz, etc. 
Improved Receiver Selectivity 
New on the FT-101ZD Mk III is a high-performance audio peak/notch 
filter. Use the peak filter for single-signal CW reception, or choose the 
notch filter for nulling out annoying carriers or interfering CW signals. 
In the CW mode, you can choose between the 2.4 kHz SSB filter and 
an optional CW filter (600 or 350 Hz) from the mode switch. 

Diode Ring Front End 
The FT-101ZD now sports a high-level diode ring mixer in the front 
end. This type of mixer, well known for its strong signal performance, 
is your assurance of maximum protection from intermod problems on 
today's crowded bands. 

WARC Bands Factory Installed 
The FT-101ZD Mk III comes equipped with factory installation of the 
new 10, 18, and 24 MHz bands recently assigned to the Amateur 
Service at WARC. In the meantime, use the 10 MHz band for monitor-
ing of WWV! 

RF Speech Processor 
Not an additional-cost option, the FT-101ZD RF speech processor 
provides a significant increase in average SSB power output, for 
added punch in those heavy DX pile-ups. The optimum processor 
level is easily set via a front panel control. 

Worldwide Power Capability 
Every FT-101ZD comes equipped with a multi-tap power transformer, 
which can be easily modified from the stock 117 VAC to 100/110/200/ 
220/234 VAC in minutes. A DC-DC converter is available as an option 
for mobile or battery operation. 

Convenience Features 
Designed fundamentally as a high-performance SSB and CW trans-
ceiver, the FT-101ZD includes built-in VOX, CW sidetone, semi-
break-in T/R control on CW, slow-fast-off AGC selection, level 
controls for the noise blanker and speech processor, and offset tuning 
for both transmit and receive. The Mk III optional FM unit may be used 
for 10 meter FM operation, or choose the optional AM unit for WWV 
reception or VHF AM work through a transveder (AM and FM units 
may not both be installed in a single transceiver). 

Full Line of Accessories 
See your Yaesu dealer for a demonstration of the top performance 
accessories for the FT-101ZD, such as the FV-101Z External VFO, 
SP-901P Speaker/Patch, YR-901 CW/RTTY Reader, FC-902 Antenna 
Tuner, and the FTV-901R VHF/UHF Transverter. Watch for the 
upcoming FV-101DM Digital Memory VFO, with keyboard frequency 
entry and scanning in 10 Hz steps! 

Nationwide Service Network 
During the warranty period, the Authorized Yaesu Dea.er from whom 
you purchased you' equipment provides prompt attention to your 
warranty needs. For long-term servicing atter the warranty period, 
Yaesu is proud to maintain two fully-equipped service centers, one in 
Cincinnati for our Eastern customers and one in the Lcs Angeles area 
for those on the West Coast. 

Note: A limited quantity of the earlier FT-101ZD (with AM as standard feature) is still available. See your Yaesu dealer FT-101ZD Mk Ill 
designates transceivers bearing serial #240001 and up, with APF/Notch filter built in and AM/FM units optional. 

Price And Specifications Subject To 
Change Without Notice Or Obligation 

8 4 /  

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



TR-240 
Put a  shack in your band. The 
TR-2400 is the ideal hand-held for 
2 meters FM. It features a large 
LCD readout that can be read in 
direct sunlight or in the dark, 
5-kHz-step PLL synthesized opera-
tion, 10-channel memory, scanning, 
and 16-button autopatch DTMF 
encoder. 

readout 
Readable in direct sunlight (better 
than LEDs). Readable in the dark 
(with lamp switch). Virtually no 
current drain (much less than LEDs) 
and display stays on. Rugged and 
dependable in hot or cold tempera-
ture ranges. Shows receive and 
transmit frequencies and memory 
channel. 
• 5-kHz-step frequency selection 
PLL synthesized keyboard channel 
selection system. No "5 up" switch 
needed. Selects from 144.000 to 
147.995 MHz. 

BUS"'  S.TONE 

CONVENIENT TOP CONTROLS 

• UP/DOWN manual scan 
Single or last continuous 5-kHz 
steps from 143.900 to 148.495 MHz 
for Amateur and MARS or CAP 
simplex or repeater operation. 
• 10 memories 
Retained with battery backup (only 
2.0 mA). "MO" memory may be 
used to shift the transmit frequency 
any desired amount to operate 
on repeaters with nonstandard split 
frequencies. 
• Built-in autopatch DTMF encoder 
All 16 buttons of keyboard provide 
telephone dual-tones while 
transmitting. 
• Automatic memory scan 
Checks all 10 memory channels. 
Programmable to lock automatically 
on either BUSY (signal present) 
or OPEN (no signal) channels. 
• Repeater or simples operation 
Convenient mode switch shifts 
transmit frequency +600 kHz or 
-600 kHz or to the frequency stored 
in "MO" memory. 

Hand-shack. 

Optional accessories: 
• ST-1 base stand (shown) which charges 
to 90% (to protect battery) in 1.5 hours. 
with 4-pin connector for dynamic micro-
phone and SO-239 antenna connector 
• BC-5 DC quick (90%) charger 
• SMC-24 speaker/microphone 
• LH-1 deluxe leather case (top-grain 
cowhide) 
• PB-24 extra battery pack with charger 
adapter 
• BH-1 belt hook 

With LCD and overall low-current 
circuit design. Only draws about 
28 mA squelched receive and 
500 mA transmit (at 1.5 W RF out-
put). for longer operating time 
between charges. 

• Two lock switches 
Prevent accidental frequency 
cha 

Microphone PTT and 
audio terminals 

Charger terminal 

• Reverse operation 
Push-button switch shifts receiver 
to transmit frequency and trans-
mitter to receive frequency. 

• BNC antenna connector 
Easy to connect exte rnal antenna. 
• LCD "arrow" indicators 
Show "ON AIR" "MR- (memory 
recall). -HATT- (battery status), 
and "LAMP" switch on. 
• High-impact case and zinc die-
cast frame 
t rrincly rugged with antenna 

( mama-poise. 
• External PTT microphone and 
earphone connectors 
Easily accessible on right side of 
transceiver. 
• Compact and lightweight 
Only 2-13/16 inches wide, 7-9/16 
inches high. and 1-7/8 inches deep. 
Weighs only 1.62 pounds (including 
antenna, battery, and hand strap). 

Standard accessories included: 
• Flexible rubberized antenna with 
BNC connector 
• Heavy-duty (450-mAh) NiCd 
battery pack 
• External-standby (PTT) plug 
• External-microphone plug 
• AC charger • Hand strap 
• Earphone 

ission. 

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

KEN W OOD 
... pacesetter in amateur radio 

Specifications and prices are subject to change without notice or obligation. 




